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INSTRUCTIONS TO ABSTRACTORS, 

GIVING THE 

NOMENCLATURE AND SYSTEM OF NOTATION 

ADOPTED IN THE ABSTRACTS. 


The object of the abstracts of chemical papers published ilsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemical science from month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 

1. Titles of papers must be given literally. 

2. Before beginning to write the abstract, the whole of the original 
jjaper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original. 

4. The abstract should consist mainly' of the expression, in the 
abstractor's own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results. 

6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

7. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstracts is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value. Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should be mentioned 
quite shortly. On the other hand, data such as melting and boiling 
points, sp. gr. t specific rotation, Ac., must be given in eWy case unless 
horded in earlier pipers. 
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(b) That formulae should be shortened by the judicious 
employment of the symbols Me for OH*, Et for 


*** — — uu ior 

2 -CH *CH 5 , Pr* for CH(CH 3 ) 2 , Ph 
! a H 4 N, Ac for COCH a , and Bz for 


for C^H 5 , Py for C, 

COC fi H 5 . 

(c) That formulae should be written in one line whenever 
this can be done without obscuring their meaning. 

28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon formula. 

(a) The abbreviations o-, m- f and p-, should be used in place 

of 1 : 2- or ortho-, 1 ; 3- or meta-, and 1 : 4- or para. 

(b) In numbering positions in the case of substitution deriva- 

tives of phenol, aniline, benzonitrile, benzoic acid 
benzenesulphonic acid, benzaldehyde, and toluene' 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 
Collective Index). 

(c) Names of substitution derivatives should be given in 

such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example : 


/\ 


Bri 


Br is 2 ; 5-dibromobenzenesulphonic acid ; 


Me 


|NH 2 is 3-bromo-o-toluidine-5 sul phonic acid 

S0 3 H! v ^ / lBr 


29., In representing the constitution of derivatives of other “closed 
cham hydrocarbons, graphic formulae should not be employed, but 
“ u “k erm g positions indicated in Kiehter's Uxikmi dtr 
Kohknstoff-Vcrbmdungm 3rd edition, 1910, pp. 14—26) should be 
need, ef which the following schemes may hi regarded as typical •- 


0 

/K 

i 5 2 

S 

/\ 

5 2 ; 

nh 

/\ 

5 1 

k »! 

4 3 

4 3 

Furan. 

Thiophen, 

Pyrrole. 

0 

/\ 

1* *1 

S 

/\ 

5 2 

NH 

1* >|y 

!« s : N 

, u 

Oxazole. 

Thiazole. 

Pymole. 



5 


NH 

|i »| 8l 


»■ *1 

\y _ 

N 


i!N 


Purine.* 


N 

NH 

/X 

/A/X 

| 6 2j 

' f l.-l 

5 3 

6 . 1 3 

V/ 

\y — 

Pyridine. 

Indole. 


N 


ax 

/ 8 \/x 

17 1 2 

/eX/lX^T 

17 | 2 p 

vW 

Naphthalene. 

Is 1 a| 

\s/\y 

Quinoline. 

I® „ | 31 

\!/\ 4 / 
isoQninoHuc. 

/A/A/iX 


/,— 0 \ 

/\_../\ 

8 1 J i 

|7 | |*| 

Vw 

Anthracene. 


7 14 t| 

\y \!/ 

Phenanthreue. 

A A 

/A/iX 
r i 

j ! 

— /i\/(i\ 

1 ! 

is' 6 'l' ; 5 3 

\y \y 

6 ' 3 

'</ s </ 

3 <! 

\y\ 5 / 


Diphenyl. )3j3-Diuaphthyl. 


Manuscript. 

30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10 x 8 in.). 

31. Not more than one abstract must appear on a sheet. 

32. When an abstract exceeds a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

33. The name of the abstractor must be written diagonally at the 
top left-hand corner of the first sheet of the abstract. 

Proofs. 

34. Abstractors are expected to read and correct proofs carefully, 
and to check all formulae and figures against MSS. 

35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 


The Editor’s decision, in all matters connected with the 
Abstracts, must be considered final. 

* This numbering, proposed originally by E. Fischer, is adopted in the text of tbs 
Ltxikon, 



6 


INTERNATIONAL PHYSICO-CHEMICAL SYMBOLS. 


List of Symbols Recommended by the Working Committee of the 
International Commission for the Unification of Physico-chemical 
Symbols (1914). [See Trans., 1921, 119 , 502—512.] 


1. Mathematical Symbols, 


Base of natural (Napierian) logarithms ... j 

Diameter 

Radius 

Ratio of circumference to diameter 

Summation 

Variation 

Total differential 

Partial differential 


Usual 

symbol. 

e 

d 

r 

* 

5 

ft 

d 


Alternative 

symbol. 


2. Universal Constants, 

« 

Acceleration due to gravity 

Mechanical equivalent of heat 

Avogadro’s constant [number of molecules 

in 1 gram-molecule (mole) ] 

Gas constant per mole 

Faraday’s constant (number of coulombs 

per gram-equivalent of an ion) 

Charge on an electron 


Q 

J 

N 

R 

F 


3, General Physics and Chemistry . 


Length 

Height 

Mass .... 1 

Time 

Volume 

Density (mass per unit volume) 

Pressure 

Concentration : 

Mole fraction 

Critical constants : pressure, volume, tem- 
perature (centigrade), temperature 

(absolute), density 

Reduced quantities : pressure, volume, 

temperature, density 

van der Waals’s constants 

Fluidity ” 

Viscosity i 

Surface tension 

Diffusion coefficient , 

Atomio weight 

Molecular weight !..!.!!!”!!!!!! ' 

Velocity coefficient of reaction , 

Equilibrium constant ” 

vaa’t Hoff coefficient 

Degree of dissociation (electrolytic, thennai! 
etc.) ; 


l 

h 

m 

t 

v, V 
d 

P.P 
c, C 


to T, 

dc 

/ v, 
,T„d. 
o, 6 


U 


v 

y 

A 

A 

M 

h 


Z t (K«K,) 

i 


D 



INTERNATIONAL PHYSICO-CHEMICAL SYMBOLS. 
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4, Heat and Thermodynamics, 


Temperature (centigrade) 

Temperature (absolute) 

Critical temperature 

Reduced temperature 

Critical solution temperature 

Quantity of heat 

Entropy 

Specific heat 

Specific heat at constant pressure 

Specific heat at constant volume 

Ratio of specific heats, c, : c f 

Molecular heat 

Molecular heat at constant pressure 

Molecular heat at constant volume 

Latent heat per gram 

Latent heat per mole 

Maximum work (diminution of free energy) j 


Usual 

symbol. 

t 

T 


t„ T t 
t r , Tr 

Q 


c 

C , 

c f 


y 

c 

e: 

l 

L 

A 


Alternative 

symbol. 

• 9 


6. Optica. 


Wave-length of light 

Refractive index 

Specific refractive power (Gladstone and 

Dale) 

Specific refractive power (Lorentz and 
Lorenz) .. 

Molecular refractive power 

Angle of optical rotation 

Specific rotatory power 

Molecular rotatory power 

Specifio magnetic rotation 

Molecular magnetic rotation 


\ 

n 


T s, E r *K 
n, Mv 

/ K 0 , Bf, 

I Wit [**£ 

a 

[«] 

M[a] 

M 

Af[«] 


6. Electricity and Magnetism . 


Quantity of electricity Q 

Current intensity / 

Resistance R 

Electromotive force E 

Electrode potential, or discharge potential 

of an ion E 

Electrode potential referred to the normal 
hydrogen or normal calomel electrode 
respectively, the potential of which is 
taken as zero E k , E t 


Normal potential, t.e., the electrode poten- 
tial referred to the normal hydrogen or 
normal calomel electrode respectively, 
when the solution is molecular -normal 
in respect of all participating sub- 
stances and ionB of variable concentra- 
Dielectric constant * ( * 

Conductivity (specific conductance) k ' 

Equivalent conductivity | A 

Equivalent conductivity at different dilu- 
. tions — volumes in litres oontaining j 
l gram -equivalent 1 a u , A* 
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INTERNATIONAL PHYSICO-CHEMICAL SYMBOLS. 


6. Electricity and M agneiivtn— (continued). 


Equivalent conductivity of kation and 

of anion 

Equivalent conductivity of specified ions... 

Molecular conductivity 

Velocity of kation and of anion in cm./ sec. 
when the potential gradient is 1 volt 

per cm 

Transport number of kation and of anion ... 

Magnetic permeability 

Magnetic susceptibib'ty ...... 


Usual 

symbol. 

A*, A, 

Ak‘ Aci' 
M 


u k ,v m 

/* 

K 


Alternative 

symbol. 


Symbol. 

A 

a 

b 

c: G 

C,°,C, 


d 9 

d 

E 

e 

E kt E. 


0^» 


F 

9 

h 

I 

i 

J 

K 

K„K, 

k 

L 

l 

M 

M[a] 

M[w] 

m 

A T 


List of Symbols, Arranged Alphabetically . 

Name of quantity. 

Atomic weight ; maximum work. 

Van der Waals’s constant. 

Van der Waals s constant. 

Concentration ; molecular heat. 

Concentration; specific heat. 

Molecular heat at constant pressure, and at constant 
volume. 

Specific heat at constant pressure, and at constant volume. 
Alternative symbol for density. 

Diameter; total differential ; density. 

Critical density. 

Reduced density. 

Electromotive force; electrode potential. 

Base of Napierian logarithms; charge on an electron. 
Electrode potential referred to the normal hydrogen or the 
normal calomel electrode, respectively, the potential 
of which is taken as zero. 

Normal potential, that is, the electrode potential referred to 
tho normal hydrogen or the normal calomel electrode 
respectively, when the solution is molecular-normal in 
respect of all participating substances and ions of 
variable concentration. 

Faradays constant (number of coulombs per gram -equiv- 
alent of an ion). 

Acceleration due to gravity. 

Height. 

Current. 

Van't Hoff’s coefficient. 

Mechanical equivalent of heat. 

Equilibrium constant. 

Equilibrium constant, when molar Concentrations and 
partial pressures respectively are employed. 

Velocity coefficient of reaction. 

Latent heat per mole. 

Length ; latent heat per gram. 

Molecular weight. 

Molecular rotatory power. 

Molecular magnetic rotatory power. 

Avogadro's constant (fcosehmidt’s number) or number of 
| molecules in 1 gram-molecule, 
i Refractive index. 
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List of Symbols, Arranged Alphabetically — (continued). 


Symbol. 
n t , n t 
n, 

P 

V 

Pc Vf 

Q 

R 

Ro, Rl 


r 

ra, 


S 

T 

T, 

Tr 

T„ 

t 

ti 

J., 


v*u m 


V 


v r 

w 

x 

a 

w 

7 

A 

5 

6 


*k, « 


8«« 


•* 

$ 

K 

A 

^l8i A+, Aoo 

A t , A fl 

A 

M 

T 

2 

<T 

M 


Name of quantity. 

Transport number of kation aniof anion. 

Refractive index {alternative symbol). 

Pressure. 

Pressure. 

Critical pressure : reduced pressure. 

Quantity of beat ; quantity of electricity. 

Gas constant per mole ; electrical resistance. 

Molecular refractive power, according to Gladstone and 
Dale, and to Lorentz and Lorenz respectively, 

Radius. 

Specific refractive power according to Gladstone and Dale, 
and to Lorentz and Lorenz respectively. 

Entropy. 

Absolute temperature. 

Critical temperature (on the absolute scale). 

Reduced temperature (absolute). 

Critical solution temperature (absolute). 

Time; temperature (centigrade). 

Critical temperature (centigrade). 

Critical solution temperature (centigrade). 

Reduced temperature (centigrade). 

Velocity of kation and of anion in cm. /sec. when the poten- 
tial gradient is 1 volt per cm. 

Volume. 

Volume. 

Critical volume : reduced volume. 

Electrical resistance (alternative symbol). 

Mole fraction. 

Degree of dissociation (electrolytic, thermal, etc,); angle 
of optical rotation. 

Specific rotatory power. 

Surface tension ; ratio of specific heats. 

Diffusion coefficient. 

Variation. 

Partial differential. 

Electrode potential (alternative symbol); dielectric con- 
stant. 

Electrode potential referred to the normal hydrogen or the 
normal calomel electrode respectively, the potential of 
which is taken as zero (alternative symbols). 

Normal potential, that is, the electrode potential referred to 
the normal hydrogen or the normal calomel electrode 
respectively, when the solution is molecular-normal in 
respect of all participating substances and ions of 
variable concentration (alternative symbols). 

Viscosity. 

Temperature (centigrade), (alternative symbol). 

Specific conductance (conductivity)} magnetic suscepti- 
bility. 

Equivalent conductivity. 

Equivalent conductivity at different dilutions (volumes in 
litres containing 1 gram -equivalent). 

Equivalent conductivity of kation and of anion. 
Wave-length of light. 

Molecular conductivity; magnetic permeability, 

Ratip of circumference to diameter. 

Summation, B 

Surfaoe tension (alternative symbol). 

Fluidity. 

^Specific magnetic rotation. 
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JOURNALS FROM WHICH ABSTRACTS ARE MADE. 

The following is a list of Journals from which abstracts are made (directly or 
indirectly) by the Chemical Society and the Society of Chemical Industry. 

The abbreviated titles printed in italics represent Journals abstracted by the 
Chemical Society, those printed in roman type being abstracted by the Society 
of Chemical Industry. Of the former Journals those indicated by an asterisk 
are also abstracted by the Society of Chemical Industry. 

Abbreviated Title. Journal. 

Abk Bohmi Akad. . . Abhandlungen der Bbhmischen Akademie. 

Abh. Dent Naturwiss. Med. Abhandlungen <ler Deutschen Naturwiasenschaftlichen 
Ver. Bbhmen. und Medizinischen Verein, Bohmon. 

Ada. Sci . Fennime . . Acta Soeietatis Scientiarum Fennieae. 

Agric. Bull. F. M. S. . Agricultural Bulletin of the Federated Malay States. 
Agric. J. India . . . Agricultural Journal of India. 

Agric. lies. Inst, Fusa Rep. Agricultural Research Institute, Pttsa, Report and 
(Gull.) Bulletins. 

Allgem. Z. Bierbrau. u. Allgemeiue Zeitachrift fur Bierbrauerei and Mali- 
Malzfabr. fabrikation. 

Amer. J. Bot \inerican Journal of Botany. 

Atmt. J. Dis . Children . American Journal of Diseases of Children. 

Amer. J. Pharra. . . American Journal of Pharmacy. 

Amer. J. Physiol. . , American Journal of Physiology. 

Amer. J. Publ. Health . American Journal of Public Health, 

*Amer. J. Sci, . . . American Journal of Science. 

Amer, Min. . . . American Mineralogist. 

Anal. Asoc. Qiiixn. Argentina Anales de la Asociacioo Quimica Argentina. 

Anal, Fis. Qtihn. . . Anales de la Sociedad Espaftola de Fisica y Quimica. 

* Analyst .... Analyst. 

Annalen .... Justus Liebig's Annalen der Chemie. 

Ann. Bot. . . . Annals of Botany. 

Ann. di Bot. , . . Annali di Botanies. 

Ann. Chim. . . . Ann ales de Chimie. 

* A m. Ch im Analyt. . Annalesde Chimie Analytique et de Chimie Appliqnle. 

Ann. di Chim. Appl. . . Annali di Chimica Applieata. 

Ann. FaLif. . . . Annales ilea Falsifications. 

Ann. hyg, pub. med. legale. Annales d’hygtene publique et de medicine legale, 

Ann. Inst. Pasteur . . Annales de i’lnstitut Pasteur, 

Am. Physik , . . Annalen der Physik. 

Ann. Physique . . . Annales de Physique. 

Ann. R. Staz. Chim. Agrar. Annali della K. Stizione Chimico Agraria Speriraen 
Sperim, tale di Roma. 

Ann. sci. Unix k Jassy , Annales scientifiques de I’UniversitA de Jassy, 

Ann. Soc. Oeol Belg . : Publ. Annales de la Society geologiqne de Belgique } Publi- 
rel au Congo Beige cations relatives au Congo Beige, 

Apoth. Zeit. , . . Apotheker-Zeitung. 

Arb. GetneL Physik, Math. Arbeiten aus dera Gehieto der Physik, Mathematik 
Ohem. und Chemie. 

Arch. JSntw.-mcch. Org. . Archiv fiir Entwicklungsraechauik der Orgaoiamen. 
Arch. expt. Path. Pharm. . Archiv fiir experimentelle Pathologic and Pharma* 
* kologie. 

Arch. Farm, sperim ■. Sci. aff. Archivio di Farraacologia ipertrnentale e Science affiul. 
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Abbreviated Title. 
Arch . FmoJ. . 

yJrcA, /it A Med. 

Arch. Hal. Bid . 

Arch. Med. Pharm, milit. . 
Arch. Norland. 

Arch. N&rlantL physiol. . 

•Arch, Pharm, , 

Arch. Sci. phys. nat. . 

Arch. Suikerind. Ned. Indie 

Arhiv Km. Min. Qeol 
Astrophys. J. . 

*AUi R. Accad. Linen 
Atti Jt. Accad. Sci. Torino 
AUi R. 1st. Venelo Sci. 

Aust. Pharm. Note* . 

Beitr, Min. Japan . 

Berg. Huttcnm. Rundsch. . 

*Ber 

Bcr. Dent. hot. Gts. . 

*Ber. Deut. pharm. Gts. . 
Bcr. Obtrkzss. Get. Natur. 
Heilkunde . 

Ber. Ohara Inst, landw. 
Forsch. 

Ber. Sachs. Akad. Win, , 

Berlin. Klin. Woch, . 
*Bicd, Zcnlr, . 

*Biockem, J. 

*Biochcm. Z. . . 

Bd. of Trade J. . 

Bol. Acad. Mac. Cuncias, 
Cordoba. 

*Boll. Chim. farm. . 

Boll. Soc, Gcol. Ital. . 

Boll. Soc. Med.-Chirurg. . 
Bot. Centr. 

Bol. Gaz 

Brass. Malt. 

Brau- u. Mabrind. 

Braun kohle 
*Brai Tistoff - Chem. 

Brewers’ J. 

Brit. J, Phot. . 

Brit. Med. J. 

Brit. Pat .... 
Buletinul Chim. 

Bui. Soc, Chim. Romdnia . 
Bui. Soc. Romane Stiin. . 
Bull. Acad. roy. Belg. 

Bull. Acad. Sci. Roumaine 

Bjjll. Assoc. Chim. Suc^ . 


Journal, 

Archivio di Fisiologia. 

The Archives of Internal Medicine. 

Archive* italiennes de Biologie. 

Archives de Medicine et de Pharmacie militaires. 
Archives N^erlandaiseB de sciences exactea et natu- 
relies. 

Archives N eerlandaiaes de physiologic de Phomme et 
dea animaux. 

Archi? der Pharmazie. 

Archives dea Sciencee physiques et naturelles. 

Archief voor de Snikerindustrie in Nederlandach- 
Indie. 

Arkiv Tor Kemi. Mineralogi och Gtologi. 

Astrophytical Journal. 

Atti della Beale Aceademia Nazion&le dei Lincei. 

Atti della Reale Accademia delle Science di Torino. 

Atti del Keale Istitnto Yeneto di Scienze, Letters ed 
Arti. 

Australian Pharmaceutical Notea and News. 

Beitrage zur MineraLogie von Japan. 

Berg- und Hiittenmanniachee Rundschau, 

Berichte der Deutschen chemischen Geaellschaft. 
Berichte der Deutschen botanisehen Gesellschaft. * 
Berichte der Deutschen pharmazeutischen GeaelUchaft, 
Berichte der Oberhessiachen Gesellschaft Fur Natur- 
and Heilkunde zu Giessen. 

Berichte des Ohara Institute Fur landwirtachaftliche 
Forschuugen. 

Berichte iiber die Verhandlungen der Sachsischen 
Akadernie der Wissenschaften zu Leipzig. 

Berliner Klinische Wochenschrift. 

Biedermann’8 Zentralblatt. 

Biochemical Journal. 

Biochemis^he Zeitachrift. 

Board of Trade Journal. 

Boletin de la Academia Nacional des Ciencias, Cordoba, 

Bolletino Chimico farmaeeutico. 

Rolletino della SocieU Geologica Itali&na. 

Bolletino della Societh Medico-Chirurgica, Pavia 
Bolanisches Ceutralblatt. 

Botanical Gazette, 

Brasserie et Mai tens. 

Brau- u. Malzindustrie. 

Brannkohle* 

Brennstoff-Chemie. 

Brewers’ Journal. 

British Journal of Photography. 

British Medical Journal. 

British Patent. 

Buletinul Chimie. 

Buletinul SocietAtei de Chimie din Romania, 

Buletinul Societatii Romane de Stiinte. 

Academic royale de Belgique — Bulletin de la Claw 
dea Sciences. 

Bulletin de la Seetion Scientihque de l’Acaddiaie 
Roumaine. » 

Bulletin de P Association des Chimistea de Sucrerie et 
de DigJllerie. 
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JOURNALS FROM WHICH ABSTRACTS ARE MADE, 


Abbreviated Title. 
Ball. Bureau of Standards 
(US. A.), 

Bull, Com. GtoV Finland < . 

Bull. Forest Exp. Stat. 
Meguro. 

Bull. gfn. Thdrap. 

Bull. Qeol. d' Alsace. . 

Bull . Geol . but. Univ. Up- 
sola. 

Bull, Qeol. Soc . Amer. 

Bull. Geol. Survey, U.S.A. 
Bull. Geol. Survey, West 
Australia. 

Bull. Imp. lust. 

Bull. Indian Ind. Lab. . 
Bull, Inst. Bhys. Chem. 
Res., Japan. 

Bull. Johns Hopkins Hos- 
pital. 

Butt. School Mines and 
Met., Univ. Missouri . 
Bull. Sci. Pharmacol. 

*Bull. Soc. chim. 

Soc. chim. Belg. 

Bull. Soc. Chim, biol. 

Bull. Soc. d’Eucour. . 

Bull. Soc. franc. Min. 

Bull. Soc. Fram;. Phot. 

Bull. Soc. Giol. Belg. 

Bull. Soc. Ind. Mulhouse . 
Bull. Soc. Ind. Nord. 

Bull. Soc. Oural. Sci. Nat. 

Bull. Soc. Pharin. Bordeaux 

Ball. Wellcome Trop.Res.Lab. 


Journal. 

Bulletin of the Bureau of Standards (U.8.A.). 

Bulletin de la Commission G4ologique de Fin- 
lande. „ 

Bulletin of the Forest Experiment Station, Meguro, 
Tokyo* 

Bulletin gin^ral de Th^rapeutique nnklicale, chir- 
urgicale, obstetrical©. 

Bulletin du Service de la Carte Geologique d Alsace et 
de Lorraine. , 

Bulletin of the Geological Institution of the University 
ofUpsala. 

Bulletin of the Geological Society of America. 

Bulletin of the U.S. Geological Survey. 

Bulletin of the Geological Survey, West Australia. 

Bulletin of the Imperial Institute. 

Bulletin of Indian Industries and Labour. 

Bulletin of the Institute of Physical and Chemical 
Research, Japan (Rikwagaku Kerkyujo Iho). 

Bulletin of the Johns Hopkins Hospital. 

Bulletin of the School of Mines and Metallurgy, 
University of Missouri. 

Bulletin des Sciences Phartnacologiques. 

Bulletin de la Society chiraiqne de France. 

Bulletin de la Society chimique de Bdgiqne. 

Bulletin de la Soci6t£ de Chimie biologique. 

Bulletin de la Soci6t6 d‘ Encouragement pour Pin- 
dustrie Nationals. 

Bulletin de la Soci4t6 fran?aise de Miufrralogie. 

Bulletin de la Socilte Fran$aise de Photographie. 

Bulletin de la Societie Geologique de Belgique. 

Bulletin de la Societe Industrie!!® de Mulhouse. 

Bulletin de la Socidt^ Industrielle du Nord de la 
France. 

Bulletin de la Soci6t6 Oimlienne des Amateurs des 
Sciences Naturelles k Catherineberg. 

Bulletin des Travaux de la Soci4t6 de Pharmacie de 
Bordeaux, 

Bulletin of the Wellcome Tropical Research Labora- 


Cairo Sd. J. 

Canada Dept. Mines Publ. . 
* Canadian Chan. Met. 
Canadian Med. Assoc. J. . 
Caoutchouc et Gutta-Percha 
dasopis. Math Fysiky 
Cellulosechem, . 

Centr. Min. 

Ch. of Comm. J. 

Chem. App. 

Chem. Erde 
Chem. Ind. 

Chem. Listy 

« 

*Ckem. and Met, Eng. 
*Chcm. News . 


tory. 

Cairo Scientific Journal. 

Canada Department of Mines Publications. 

Canadian Chemistry and Metallurgy. 

Canadian Medical Association Journal. * 

Le Caoutchouc et le Gntta-Percha. 

Casopis pro pAstoyam Matheinatiky a Fysiky, 
Cellulosecliemie, 

Centralblatt fur Mineralogie, Geologic und Palaonto- 
logie. 

Chamber of Commerce Journal. 

Cheraische Apparatus 
Chemie der Erde. 

Chemische Industrie. 

Chemick^ Listy pro V&lu a Prumysl. Organ de la 
“ Ceskachemicka Spolefoost proVodu a Prumysl.” 
Chemical and Metallurgical Engineering. 

Chemical News. 



JOURNALS FROM WHICH ABSTRACTS ARE MADE. 
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Abbreviated Title. 
Cham, Trade J. . , .. 

Chem. Uraschau 

*Chm. Weekblad 
*Chm. Ztg. . . 

*Ck«m. Zentr. . 

Chem. and Drug. 

*Chim. et had. . 

Collegium .... 
* Compt. rend. . 

Com.pt, rend. Soc. Biol. 

Comptes rend. Trav. Lab, 
Carlsberg 

D. R.*P 

Dept. Chem. S. Australia, 
Bull. 

Dent. mat. Woch, 

Earn. Geol 

Econ. Proc. Roy. Dull. Soc. 
Engineering . 

Eng. and Min. J. 

Exper. Stat. Rec, 

FarbemZtg. 

Fermeutforsch. . 
Feuerungstechnik 
Flora . ... 

Foldtani Kozlony «. 

Fr. Fat 

Gas J 

Gas World .... 
*Ga:zetia .... 
Geol. For. Fork, 

Ged. Mag. . . ... 

Gerber .... 
*Giorn. Ckim. Ind. Appl. . 
Guttiim-Ztg. 

Handl. Vijft. Nat . 

Hawaii Agric. Exp. Stat. 
Bull. 

Heart 

Helv. Ohm. Acta. 

Indian J. Med. Fes. . 
India-rubber J, . . 

*Ind. Eng. Chem . 

Int. Rev. Set, Bract. Agric. 

Infc. Sugar J. . 

Iron Steel Iyst, Carnegie 
Schol. Mem. 

Jahrb. Qeol ReichsansL 
Jahrb. Min. . . , 

Jahrb. Min. Bcil-Bd, 

Jahrb. RadioaJcliv. Elek- 
tronilc. 

J&hrb. wits. Bot . . , ' 


Journal. 

Chemical Trade Journal. 

Chemische Umechau auf detn Gebiete dcrFette, Oele, 
Wachse, nnd Harze. 

Chemisch Weekblad. 

Cheroiker-Zeitnng, 

Chemischea Zentralblatt. 

Chemist and Druggist. 

Chiraie et Industrie. 

Collegium. 

Comptes rendus hebdomadaires des Stances Je P Aca- 
demia des Sciences. 

Comptes rendus hebdomadaires de Stances de la Soci£t^ 
do Biologie. 

Comptes rendus des Travaut du Laboratoire Carla- 
berg. 

Deutsches Reichs- Patent. 

Department of Chemistry, South Australia, Bulletins. 

Deutsche medizinische Wocbenschrift. 

Economic Geology. 

Economic Proceedings of the Royal Dublin Society. 
Engineering. 

Engineering and Mining Journal. 

Experiment Station Record. 

Farben-Zeitung. 

Fermentforsehung. 

Feuerungstechnik. 

Flora. 

Foldtani Kozlbny. 

French Patent 
Gas Journal, 

Gas World. 

Gazzetta chirnica italiana. 

Geologiska Foreningens i Stockholm Forhandlingar. 
Geological Magazine. 

Gerber. 

Giornale di Chiraica Industrial ed Applicata. 
Gumrai-Z^itung. 

Handelingen van het Vijftende Natuur. 

Hawaii Agricultural Experiment Station Bulletins. 

Heart. 

Helvetica Chirnica Acta. 

Indian Journal of Medical Research, 

India-rubber Journal. 

Industrial and Engineering Chemistry. 

International Review of the Science and Practice of 
Agriculture, 

International Sugar Journal. 

Iron and Steel Institute, Carnegie Scholarship 
Memoirs. 

Jabrbuch der geologisclien Reichsanstalt. 

Neues Jahrbuch fiir Mineralogie, Geologic und 
Pal aon to logic. 

Ncues Jahrbuch Air Mineralogie, Geologie und Palae- 
ontologie, Beilage-Band. 

Jahrbuch der Radioaktivitat und Rlektronik. 

Jahrbuch §ir wissenschaftliche Bot&nik. 
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JOURNALS FROM WHICH ABSTRACTS ARK KARS. 


Abbreviated Title. 
Jahresber. Ges, vaterl. 
KnUstr. 

Japan, J. Phys ; . 

Jemk. An n. 

V. jfync. Am. . 

V. Agric. Sci. . 

J. Amer. Ceram. Soc, 

* J. A rm. Chem. Soc , 

J. Amer. Leather Chem. 
Assoc. 

J. Amer, Med. Assoc. 

J. Assoc. Off. Agric. Chem. 

V. Biol. Chm. . 

J. Canad. Min. Inst. . 

J. Chem. lad. Tokyo , 

J. Chem. Met. Soc. S. Africa 

J. Chem . Soc. Japan. 

J. Chim, physique 
J. Coll, Agric. Hokkaido . 

« 

J. Coll. Agric. Tokyo . 

J. Coll. Eng. Tokyo . 

*J. Coll. Sci, Tokyo . 

J Exp. Med. 

*J. Franklin Inst. 

J. Gaabeleucht. . 

J, gen. Physiol. . 

J, Genetics . 

J. Qeol 

J. Geol, Soc. Tokyo 

J. Hygiene .... 
J. Indian Ind. Lab. . 

*J. India n Inst. Sci, . 

J. Inst. Brewing 
J, Inst. Metals . 

J. Inst. Petroleum Tech. . 

J. Iron and Steel Inst. 

J. Landw 

J. Marine Biol. 'Assoc. U.K. 

J. Med. Res. 

J. Min. Agric. , 

J. Path, Bad. 

J. Opt. Soc. Amer. 

V. Pham. Chim. 

J. Pharm.. Expt , Ther. 

J. Pharm. Soc. Japan 

C 

*J. Physical Chem. . 

J Physiol. .... 


Journal. 

Jahresbericht der schlwisohen Geaellsehaft fhr v»W- 
landieche Knltnr. 

Japanese Journal of Physics 
Jem-kontorets Annaler. 

Journal of Agricultural Research. 

Journal of Agricultural Science. 

Journal of the American Ceramic Society. 

Journal of the American Chemical Society. 

Journal of the American Leather Chemists' Associa- 
tion. 

Journal of the American Medical Association, 

Journal of the Association of Official Agricultural 
Chemists. 

Journal of Biological Chemistry. 

Journal of the Canadian Mining Institute. 

See Kogyb-Kwagaku-Zasshi. 

Journal of the Chemical, Metallurgical, and Mining 
Society of South Africa. 

. Journal of the Chemical Society of Japan. (Nippon 
Kvagaku Kwai Shi.) 

. Journal de Chiraie physique. 

, Journal of the College of Agriculture, Hokkaido Impe- 
rial University, Japan. 

, Journal of the College of Agriculture, Imperial Uni- 
versity of Tokyo, Japan, 

Journal of the College of Engineering, Imperial Uni- 
versity of Tokyo, 

, Journal of the College of Science. Imperial University 
of Tokyo. * 3 

Journal of Experimental Medicine. 

Journal of the Franklin Institute. 

Journal fiir Gasbeleuchtung uud Waiserversorgung. 

, Journal of general Physiology. 

, Journal of Genetics, 

Journal of Geology. 

Ohishitsugaku Zasshi (Journal of the Geological 
Societv of Tokyo). 

Journal of hygiene. 

. Journal of Indian Industries and Labour. 

Journal of the Indian Institute of Science, 

Journal of the Institute of Brewing. 

Journal of the Institute of Metals, 

Journal of the Institution of Petroleum Technolo- 
gists. 

Journal of the Iron and Steel Institute. 

Journal fiir Landwirtachaft. 

Journal of the Marine Biological Association of tlu 
United Kingdom. 

Journal of Medical Research, 

Journal of the Ministry of Agriculture. 

Journal of Pathology and Bacteriology. 

Journal of the Optical 8ociety of America. 

Journal de Pharmacia et de Chimie. 

Journal of Pharmacology and Experimental Thera- 
peutics. 

Journal of the Pharmaceutical Society of Japan 
(Yakugakuxisshi). 

Journal of Physical Chemistry. 

Journal of Bhy Biology. 



JOURNALS FROM WHICH ABSTRACTS ABE MADE. 
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Abbrbvutbd Title. 

/. Physiol. Path. gdi. . 

J. Phys. Radium 
*J. pr. Chem. 

J. Proc. Asiatic Soc. Bengal. 

J, free. Roy. Soc. New South 
Wales. 

J. Roy, Agrio, Soc. . 

J. Roy. Army Med. Corps . 
J. Roy. Hort. Soc. . 

J, Roy. Soc. New South 
Wales. 

J. Roy. Soc. West Australia 
V. Rws. Phys. Chem. Soc. 


j t Scot. Met. Soc. . 

J, Soc, Art* . . , 

J. Soc, Dyer# and Col. 

J. Soc. Leather Trades Cham. 
J. Soc. Glass Technology 
fj. S. African Assoc. Anal. 

I Chem. 

Changed 1922 to 
J, S. African Chem, Inst. . 
J, Textile Inst. . 

J. 1) sines Gaz 

J. Washington Acad. Sci. . 

J. West Scotland Iron Steel 

Inst. . 

K. Svenska Vet. Akad, 
ffandl. 

Kentucky Exp. Stat. Bull. 
Keram. Kundsch. 

Kew Bull. 

Kogyo-Rwagsku-Zasshi (J. 
Chem. Ind. Japan). 

*KolloidZ. 

*KoU. Chem. Beihcjlt 
Komos . 

Kiihn-ArcMv . . . 

KoDststofla . , , 

Lancet .... 

Landw. Jahrb, , . , 

Landw. Vtrsuclis.-Stat. 
Leather Trades Rev. . 
Louisiana Bull. . 

Loniaiana Planter 
Lunds Univ. Arsskr. . 

Math, is Ttrmis. £ri. 

Mtdd. K. Vetenskapsakad. 
Nobel.fnst. 

Mtdd. on Qronland . 

Mtd. Omits, Lai. Welle ere- 
den. 

Med. Chron. . , , 

Mtd. Klinik 

Mm. Accad. Lined , 

Accad. Sci. Torino . 


Journal. 

Journal de Physiologic et de Patbologie general*. 
Journal de Physique ft le Radium. 

Journal fur praktiache Chemie. 

Journal and Proceedings of the Asiatic Society of 
Bengal. 

Journal and Proceedings of the Royal Society of 
New South Wales. 

Journal of the Royal Agricultural Society. 

Journal of the Royal Army Medical Corps. 

Journal of the Royal Horticultural Society. 

Journal and Proceedings of the Royal Society of New 
South Wales. 

Journal of the Royal Society of West Australia. 
Journal of the Physical and Chemical Society of 
Russia. 

Journal of the Scottish Meteorological Society. 

Journal of the Royal Society of Arts. 

Journal of the Society of Dyers and Colourists. 

Journal of the Society of leather Trades Chemists. 
Journal of the Society of Glass Technology. 

J ournal of the South African Association of Analy ticall 
Chemists. j 


Journal of the South African Chemical Institute, 
Journal of the Textile Institute. 

Journal dea Usinea a Gaz. 

Journal of the Washington Academy of Science, 
Journal of the West of Scotland Iron and Steel 
Institute. 

Kongliga Srenska Vetenskaps Akademiena Hand* 
lingar. 

Kentucky Experimental Station, Bulletin. 

Keramisch Rundschau. 

Kew Bulletin. 

Kogyo-Kwagaku-Zasshi (Journal of Chemical Industry, 
Japan). 

Kolloid Zeitschrift. 

Kolloid-chemuche Beihefte. 

Koaraos (Lemberg). 

Kuhn-Archir. 

Kunstetoffe. 

The Lancet. 

Landwirtschaftlicbe Jahrbiicber. 

Die landwirtsehaftlichen Versuchs Stationen. 

Leather Trades Review, 

Louisiana Bulletin. 

Louiaiana Planter. 

Lunds Universitets Arg-skrift. 

Mathematikai 4s Termeszettudomanyi Ertesitb, Buda- 


pest. 

Meddelandea friia Kongl- Veteuakapsakademiens Nobel* 
Institute 

Meddelser on Gronland. 

Mededeelingon nit het Geneeskundig Laboratorium te 
Weltevreden. 

Medical Chronicle. 

Medizinische Klinik. • 

Memorie della Reals Aecademis dei Lincei. 

Memorie delja Reale Accademia dalle Scienzedi Torino, 
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JOURNALS FROM WHICH ABSTRACTS ARB MADE. 


Abbreviated Titlb. 
Mem. Coll. Sci. Kyot-6 

Mem, Coll Sci, and Eng, 
Kyoto Imp. Uuiv. 

Mem. Dept. Agric. India . 
Mem. Manchester Phil. Soc. 

Mem. Soc, lug. Civ. , 

Mem. Soc. Toscana Sci. Nat. 

M4m. Poudres . 

Metall n. Erz 

Metrop. Water Bd. Rep. . 
Milch. Zantr. . 

Min. Mag. i 

Mitt. Hateiialpruf. . 

Mitt. med. Ges. Tokyo 

Mitt. Malurforsch. Ges, 

Mill. Path. Inst. K. Univ. 
Japan. 

*Monatsh 

Monatsh. Math. Physik 
*Mon. Sci. 

Month. Not. Roy. A sir. Soc. 

Munch, med. Woch. . 
Nachr, G.s. IViss. Got- 
tingen. 

Nature .... 
Naturwiss. 

Naturw. Rdsch. . 

New York Agr, Expt. Sta. 
Bull. 

New Zealand Dominion 
Laby. Kept. 

New Zealand ,Jnl. ofScience 
and Technology 
Nippon Kwagaku Kicai Shi 
[J. Cfum. Soc. Japan). 
Nova Acta Soc. Sci. . 

Nuovo Cm. 

tyvers. Finska Vet.-Soc. . 

*0e3terr. Chenu-Zeit. . 

Oil and Colour Trades J. . 
Oil, Paint, and Drug Rep. . 
Oversigt Danube Fid. *j Jsk . 

Paper .... 
Papierfabr. , , ’ 

Pierf. and Esaent.OilRec. . 

Per. spis. Sofia . . 

Petroleum Age, . , 


Journal. 

Memoirs of the College of Science, KySto Imperial 
University. 

Memoirs of the College of Science and Engineering, 
Kyoto Imperial University. 

Momoirs of the Department of Agriculture in India. 

Memoirs and Proceedings of the Manchester Literary 
and Philosophical Society. 

M6moir& de la Soci4t6 des Ingkienrs Civils de 
France. 

Memorie della Societa Toscana di Science naturali 
residente in Pisa. 

Memorial des Poudris. 

Metall und Erz. 

Metropolitan Water Board Reports. 

Milch wirtschaftliches Zentralblatt. 

Mincralogical Magazine and Journal of the Mineral, 
ogical Society. 

Mittheilungen aus dera Materialpriifungsamt zu Gross- 
Lichterfelde West. 

Mittheilungen der mcdiziiiischen Geaellschaft zu 
Tokyo. 

Mittheilungen der Naturforschenden Gescllschaft zu 
Haile. 

Mitteilmigcn aus dem pathologischcn Institut der 
Kaiserlichen Uuivcrsitat zu Sendai, Japan. 

Monatshefte fur Chemie und verwandte Teile anderer 
Wissenachaflen. 

Monatshefte fiir M&thematik und Physik. 

Moniteur Scientifique. 

Monthly Notices of the Royal Astronomical Society, 
London. 

Munnhener medizinische Woehenscbrift. 

Nachrichten von der Gescllschaft der Wissenschaflen 
zu Gottingen, 

Nature. 

Die Naturwissenschaften. 

N aturwissenschaftliche Rundschau, 

New York Agricultural Experiment Station Bulletins. 

New Zealand Dominion Laboratory Rejiorts. 

New Zealand Journal of Science and Technology. 

Nippon Kwagaku Kwa Shi (Journal of the Chemical 
Society of Japan), 

Nova Acta Rcgiae Societatis Srientiarmn Upsaliensia. 

II Nuovo Cimento, 

Ofveraigt af Finska Vetenskaps -Sod etc tens Forhand- 
lingar, Helsingfors. 

Oesterreichische Cheruiker • Zeitung, 

Oil and Colour Trades Journal. 

Oil, Paint, and Drim Reporter. 

Oversigt over det Kongeiige Danake Videoskthemw 
Selskabs FoThandlingar. 

Papier- Falirikant. 

Perfumery and Essential Oil Record. 

Penodicesko spisanie Sofia. 

Petroleum $.ge, including Petroleum. 



JOURNAL FROM WHICH ABSTRACTS ARB MADE. 
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Abbrbviated Titls. 
PJOlgeP* Arekiv . 

Pharm. J. . . 

*Pharm. WcekMad . 

* Pharm. Zentr.-h , 

Phil. Mag. . 

Phil. Tran*. . . 


Philippine J. Sci. 
Phot. J. • • 

phot. Korr. 
Physical Rev. 


Physikal. Z. 

Prof. Amer. Phil. Soc. 

Pm. Amer. Physiol. Soc. . 
*Proc. Amer. Soc. Biol. 
Chem. 

proc. Amer. Soc. Civ. Eng. 


Proc. Amer. Soc. Testing 
Materials 

Proc. Austral. Inst. Min. 
Met. 

Proc. Camb, Phil. Soc. 

Proc. Durham Phil. Soc. . 
Proa Eng. Soc. W. Pa. 


Proc. Inst. Civ. Eng. . 

Proc. Inst. Mech. Eng. 
*Proc. K. Akad. Wderuch. 
Amsterdam. 

Proc. Nat. Acad. Sci, . 
Proc. Nova Scotia Inst. 

Sci. 

Proc. Phil. Soc. Glasgoic , 
Proc. Physical Soc. . 

Proc. Physiol. Soc . 

Proc. Roy. Inst. 

Proc. Roy. Irish Acad. 

'Proc. Roy. Soc, . , 

Pm. Roy. Soc. £din. . 

Pm. Roy. Soc. Med. . 

Pm. Hoy. Soc. Queensland 
Pm. Roy. Soc. Tasmania . 
Proc. Sci. Assoc., Vizian- 
agram 

Proc.. Soc. Exp. Biol. Med. . 

Proc. U.S. Nat. Mus . . 

Proc. verb. Soc. Toscana Sci. 
Nat, 

Pulp and Paper Magazine . 
Quart. J. Qeol. Soc. . 

Quart. J. Med. . 

Radium in Biol. Htilkundc 
Rec. Australian Mu*. 

Rtc. trav . hot. Norland, 

*R&. trav. chim. , 


Journal. 

Archiv fiir die gemote Physiologic des Mcnschen 
und derThiere. 

Pharmaceutical Journal. 

Pharmaceutisch Weekblad, 

Phannazeutische Zentralhalle. 

Philosopliical Magazine (The London, Edinburgh and 
Dublin). 

Philosophical Transactions of the Royal Society of 
London. 

Philippine Journal of Science. 

Photographic Journal. 

Photographische Rorrespondenz. 

Physical Review, 

Physikaliaehe Zeitschrift, 

Proceedings of the American Philosophical Society. 
Proceedings of the American Physiological 8ociety. 
Proceedings of the American Society of ' Biological 
Chemists. 

Proceedings of the American Society of Civil 
Engineers . 

Proceedings of American Society for Testing Materials. 

Proceedings of the Australasian Institute of Mining 
and Metallurgy. 

Proceedings of the Cambridge Philosophical Society. 
Proceedings of the Durham Philosophical Society. 
Proceedings of the Engineers’ Society of Western 
Pennsylvania, 

Proceedings of the Institution of Civil Engineers. 
Proceedings of the Institution of Mechanical Engineers, 
Koninklijka Akademie van Wetenschappen te Amster- 
dam. Proceedings (English version). 

Proceedings of the National Academy of Sciences. 
Proceedings of the Nova Scotia Institute of Science. 

Proceedings of the Glasgow Ahilosophieal Society. 
Proceedings of the Physical Society of London. 
Proceedings of the Physiological Society. 

Proceedings of the Royal Institution of Great Britain. 
Proceeding* of the Royal Irish Academy. 

Proceedings of the Royal Society, 

Proceedings of the Royal Society of Edinburgh. 
Proceedings of the Royal Society of Medicine. 
Proceedings of the Royal Society of Queensland. 
Proceedings of the Royal Society of Tasmania. 
Proceedings of the Science Association, Maharajah’s 
College, Vizianagram. 

Proceedings of the Society for Experimental Biology 
and Medicine. 

Proceedings of the United 8tatee National Museum. 
Process! verbali Societa Toscana di Sciense Naturali. 

Palp and Paper Magazine of Canada. 

Quarterly Journal of tha Geological Society. 

Quarterly Journal of Medicine. 

Radium in Bioiogia und H<dlkunde. 

Records of the Australian Museum. t 
Recueil de« travaui botauiques N6er!andai$es. 
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PART I. 


Organic Chemistry. 


Composition of Paraffin Wax. in. Francis Fran as, 
Cyril Mercer Watktns, and Reginald Wilfred Walungton 
(T, 1922, 121, 2804—2810). 

Constitution of Squalene. Rik6 Maxima and Bennosukj& 
Kubota (Sci. Papers Inst. Phys. Chem . Research, 1922, 1, 7 — 21). — 
Squalene, C^H^, is a highly unsaturated hydrocarbon isolated 
from shark’s liver oil by Tsujimoto [J. Chem. Ind . Japan, 1906, 
9, 958; 1917, 20, 953, *1069; A., 1916, i, 786; 1918, i, 89) and 
may be identical with Chapman’s spinacene (T, t 1917, 111, 56). 
The material used was the oil from the liver of Squalus Mitsukurii, 
and had b. p, 284 — 285 °/25 mm., rfy 0*8596, w}J 14959. When 
treated in chloroform solution with oxygen containing 5 — 7% of 
ozone, squalene hexaozonide, C^H^Ogh, was obtained, which 
suffered decomposition when boiled with water; the products 
obtained from the ozonide prepared from 27 g. of squalene were 
as follows; carbon dioxide 1*82 g., formaldehyde undetermined, 
acetone 1*01 g., acetone peroxide 0*7 g., laevulinaldehyde 0*84 g., 
formic acid 0*68 g., succinic acid 8*35 g., lasvuiic acid 9*3 g., an 
unknown acid, m. p. 132 — 134°, l o g.. and another 

unknown acid, C«H J) B , m. p. 191—192°, 0*5 g. From the pro- 
d\«ts of the dry distillation of squalene under atmospheric pressure, 
isoprene and a colourless liquid, b. p. 62*5 — 65°/I7 mm., 0*8208, 
VOL, CXXIV. i. 
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n B 1-4621 (probably cyctodihydroxymyrcenc) , were isolated. By 
heating with a mixture of glacial acetic acid and 2% of concentrated 
sulphuric acid at 65 — 68° during three hours, squalen e was found 
to be converted into an isomeride containing at least two rings. 
Further, squalene does not contain conjugated double bonds, and 
is easily reduced to a dodecahydro-derivative by hydrogen in the 
presence of platinum black. From these facts, the authors regard 
squalene as a higher aliphatic terpene, probably a dihydro-tri- 
terpene, and suggest the following formula for it as probable, but 
the nature of the right-hand group, !CH>(C 6 H 12 )*CH*, is still not 
clear : 

CMe 2 :CH*CH 2 -CH 2 -CMe:CH‘CH 2 ‘CH 2 *CH:CH^ p 
CH 2 :GMe-CfH 2 -CH 2 -CH:CH-CH 2 -CH 2 -CH:CH^^« H i2h 


Action of Silver Sulphate in Sulphuric Acid Solution on 
Ethyl Bromide. E. A. Sciulov (Bull. hist. Polyt. Ivanovo- 
Voznesensk., 1922, 6, 233)— Alcohol is now found (cf. A., 1922, 
i, 913) among the products of the action of a sulphuric acid solution 
of silver sulphate on ethyl bromide, so that the e thy lsulph uric 
acid formed evidently undergoes considerable hydrolysis. The 
conclusion is drawn that the reaction proceeds quantitatively in 
accordance with the equation HAgS0 4 -f-EtBr— AgBr+EtHSO, 

T. H. p. 

The Preparation of x5-Dihalogen Derivatives of Butane, 

C. S. Marvel and A. L. Tanenbaum (J. Amer. Chem. Soc 1922 
44, 2645—2650; cf. von Braun, A., 1907, i, 127).— A good yield 
of ouS-dibromobutane may be obtained by the following series of 
reactions. ay-Dibromopropane is converted into y-phenoxypropy] 
bromide by the action of sodium phenoxide, and this in turn into 
phenoxypropyl cyanide by the action of sodium cyanide. This 
cyanide is hydrolysed by alcoholic sulphuric acid, and the resulting 
ethyl phenoxybutyrate when reduced by sodium and absolute 
alcohol in toluene is converted into phenoxybutyl alcohol, b. p, 
162—164719 mm.’, rif, 1 -520, giving a p-nitrobenzoate, m. p. 91°, 
The alcohol, when heated with hydrobromic acid containing a 
little sulphuric acid, yields a mixture of y- phenoxybutyl brrnih 
m, p. 41 , and the required xS-dibromobutane, which may be 
separated by fractional distillation. In reducing ethyl phenoxv 
butyrate as described above (cf. Levcne and Allen, A., 1917, i 3), 
it is essential, if a high yield is to be obtained, to use alcohol that’ 
has been distilled first over calcium oxide and then over sodium, 
and to exclude dl traces of moisture during the reduction. This 
method of reduction was also applied successfully to the reduction 
of esters of octoic, Iaunc, and myristic acids to the corresponding 
Alcohols, and also to the reduction of certain cyanides to tteW 
spondmg prmjary amines. w q 

Synthesis of Halogenated Compounds of the Butane Serifs, 

and G£ org Ubmke (J5er., 1922, 55, [BJ, 3526- 
)• « ’ i alogenated butanes may be prepared conveniently 
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by oxidising cycfohexanol to adipic acid, conversion of the latter 
into the amide, and thenoe into the dibenzoyl derivative of aS-di- 
aminobutane. Treatment of the latter compounds with phosphorus 
pentahaloids gives a8-dihaIogenobutanes, thus : * 

COPh*NH-[CH2VNH‘COPh+2PBr 5 -2Ph*CN+Br[CH 2 ] 4 Br. 

The reaction in this case proceeds in exactly the same manner as 
with the dibenzoyl derivative of ac-pentamethylenediamine and 
its higher homologues. 

The oxidation of cyc/ohexanol to adipic acid (cf. Mannich and 
Hancu, A., 1908, i, 245) is conveniently effected by the gradual 
addition of finely-divided potassium permanganate to a well- 
stirred suspension of cycfohexanol in aqueous sodium carbonate 
solution at 15 — 30°, the yield of acid being 70% of that theoretically 
possible. The acid is transformed by thionyl chloride at the atmo- 
spheric temperature into the corresponding chloride, which is 
converted by ammonia into the amide (yield 90%). The latter 
ri converted by bromine and sodium hydroxide into aS-diamino- 
utane, which, without being isolated, is further converted into 
he dibenzoyl derivative, m. p. 176 — 177°, the yield being 60%. 
‘hosphorus pentabromide transforms the latter into aS-dibrom^ 
mtane, b. p. 80 — 82°/14 mm., in 70% yield. The similar action 
f phosphorus pentachloridc gives a mixture of aS-dichlorobutane 
,nd S-chlorobutylbenzamide, Cl[CH 2 ] 4 *NHBz, m. p. 54r— 55°. 

a$-Dibroraobutane reacts energetically with bromine in the 
>resence of iron, yielding mainly a^y-tribromobutane, b. p. 102 — 
l03°/14 mm. The position of the bromine atoms is deduced from 
ihe observation that the compound reacts energetically with mag- 
lesium in the presence of ether, in accordance with the equations : 
>C 4 H 7 Br 3 +3Mg=3MgBr 2 -l-C 8 H 1 4 and C 4 H 7 Br 3 -f 2Mg=MgBr 2 -f- 
3 4 H 7 ’MgBr. The former reaction predominates very greatly. If 
;he product is treated with carbon dioxide, a hydrocarbon (or 
nixture of hydrocarbons), C 8 H 14 , and an acid, C 4 H 7 'C0 2 H, are 
obtained. The latter substance is present in too small quantity 
to permit its isolation, but its oxidation to methylmalonic acid 
shows it to have the constitution CHglCH^CHMe'COgH. The 
hydrocarbon is oxidised to succinic acid, but does not appear to 
yield adipic acid. The course of the reaction differs entirely from 
that observed by von Braun and Deutsch (A., 1912, i, 106), and 
can only be explained simply on the assumption that the pro- 
duct is apy-tribromobutane. Bromination of the otS-com pound, 
as in the case of ocf-dibromopentane (von Braun and Kirschbaum, 
A., 1920, i, 2), is accompanied by a displacement of a bromine 
atom. More vigorous bromination of aS-dibromo butane leads to 
the production of a^yS-tetrabromobutane, m. p. 117°. 

8-Chlorobutylbenzamide, like the benzoyl derivative of €-chIoro- 
amylamine, but unlike those of y-chloropropylamine or [i-ehloro- 
ethylamine, reacts readily with aluminium chloride and benzene, 
yielding thereby iV-benzoyl-S-phenylbutylamine, n5. p. 83° (cf. 
Aj 1910, i, 819); the corresponding hydrochloride crystallises in 
leaflets, m. p. 159°. v * 

A-S-Chlorobutylbenzamide is transformed by diethylamine into 

62 
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N -§-diel hylam inobutylbenzamide, NEt 2 *[CH 2 ] 4 *NHBz, a colourless, 
viscous liquid, b. p. 225 — 228°/13 mm., the salts of which exhibit 
little tendency to crystallise. It is hydrolysed by concentrated 
hydrochloric, acid to ^diethylaminobutybmine, a colourless, fairly 
mobile liquid, b. p. 78 — 79°/13 mm. (pic rate, yellow needles, m. p, 
157°; cUorapkUinate, yellow crystals, m. p. 195°); it is remarkable 
that the base does not react with nitrous acid. 

Sodium benzoicsulphinide is converted by ethylene dibromide 
at 170 — 180° almost entirely into ^/’-p-bromoethylbenzoicsulphinide, 

C 6 H 4 <^>N-CH 2 ’CH 2 Br. Under precisely similar conditions, 

trimethylene bromide gives ay-dibe nzoicsulp hi n idop ropane , a 
crystalline powder, m. p. 196°, in 47% yield, Tetramethylene 
bromide behaves similarly to the trimethylene compound, giving 
SO s. on 6 

^•dibenzomulphinidobulane, C 6 H 4 <C ^ y^NflCH 2 ] 4 ‘X 

m. p. 204—206°, in 40% yield. H. W. 


Unsaturated Residues in Chemical and Pharmacological 
Relationship. III. Jhlius von Braun and Georg Lbmke 
(Bet., 1922, 55 , [5], 3530—3559; cf. von Braun and Kohler, A., 
1918, i, 162; von Braun and Braunsdorf, A., 1921, i, 772).— A 
further examination of the possibility of an intimate connexion 
between the peculiar physiological activity of compounds con- 
taining the afiyl group, the relatively weak union of allyl with 
oxygen, nitrogen, sulphur, and halogen, and the py-position o* 
the double bond. The latter appears to be important in its effect 
on the physiological activity of the substances, since iV-cinnamyl 
norcodeine is exactly analogous to A T -allylnorcodeine in its an- 
tagonistic action towards morphine. 

An extended study has been made of compounds containing 
the group •CH 2 'CHICH‘CH 2 *, since this may be regarded in a 
measure as a doubled allyl, and also because cases of eta- and 
^rarw-isomerism are to be expected. In the latter respect, the 
experiments are disappointing, since the initial material,’ cis- 
butadiene dibromide, is found to be unusually labile and to pass 
under the influence of a great variety of chemical reagents into 
the tona-modification of which it gives derivatives. The com- 
parison of a series of compounds, CH 2 X‘CH:CH*CH 3 X, with a 
similar series of substances, CH 2 X*CH a *CH 2 *CH 2 X, shows in general 
that the butadiene closely resemble the allyl derivatives in respect 
of the feeble union of the unsaturated carbon chain with halo$p 
oxygen, nitrogen, and sulphur. As is to be expected, the m- 
saturated compounds show less tendency to form the thiophen 
nng than does the saturated butane derivative, but, on the other 

t0 ^ eId a Pyrroline derivative {although only is 
small yield) is somewhat surprising, J 

JjfJf ? mpar,!d with the simpler allyl compounds, the butenyl 
compounds are unusually inactive physiologically, so that the 

° f 8nb8ton * 8 is » ot accfmpamed by pharm- 
acological analogy. This result appears to be due either to tte 
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great increase in the size of the molecule or to the spatial proximity 
w y9ioI °i? Cally active centres in the presence of the chain 
'CHj’CH.CH'CHj*, which is such as to cause mutual disturbance. 

N- Cmmmylnorcodeine , 0Me-Ci 6 H 14 0(0H)N*CE>-CHXHPh, a 
colourless substance, m. p. 78° after softening at 74°, is prepared 
by the treatment of a solution of norcodeine in chloroform with 
cinnamyl bromide at 100°; the sulphate, hydrochloride, and chloro - 
pktinate, a pale yellow powder, decomp. 208°, are described. 

For the preparation of aS-dibromo-AP- butene, a[3y$-tetrabromo- 
butane is denominated with zinc dust and alcohol, the A a ?-butadiene 
which is evolved is dissolved in chloroform and treated with one 
molecular proportion of bromine. The mixture of storeoisomerides 
thus produced is separated by rapid distillation under diminished 
pressure into the previously described solid fmjw-aS-tiibromo- 
A^-butene, b. p. about 78—80713 mm., m. p. 53°, and cw- aS-di- 
bromo-A^-butene, b. p. 59713 mm., -which does not solidify in a 
freezing mixture of ice and salt. The constitution of the latter 
substance is now elucidated by the observation that it is oxidised 
by permanganate to a liquid glycol and finally to bromoacetic acyl, 
but it appears doubtful whether the compound as thus prepared 
is quite homogeneous. It passes into the solid fran^modification 
slowly at the atmospheric temperature, rapidly when heated. The 
change is catalytically accelerated in particular by halogen acids, 
and to a smaller extent by sulphuric acid. The addition of hydrogen 
bromide to ocS-dibromo-A^-butene is effected by protracted heating 
of the substance with a fuming solution of hydrogen bromide in 
glacial acetic acid at 100° (it is immaterial which modification of 
the dibromo-corapound is used), whereby afiS-tribromobutane, 
b. p. 108— 112714 mm., is produced in 65% yield (cf. von Braun 
and Deutsch, A., 1912, i, 106). aS-Dibromo-A^-butene is hydro- 
lysed much more rapidly than a8-dibromobutane by hot water. 
It is rapidly transformed by trimethylamine in the presence of 
benzene at 20° into the diquaiemary bromide, 

NMe 3 Br*CH 2 *CH:CH*CH 2 -NMe 3 Br, 
a very hygroscopic solid, m. p. about 295—300° (the corresponding 
chforopfatinate is a yellow powder, m. p. 246°); under similar 
conditions of time, temperature, and concentration, a8-dibromo- 
butane remains unaffected, but when more drastically treated it 
becomes ^converted into the substance NMe 3 Br-[CH 2 l 4 *NMe 3 Br, 
m. p. 295°. a8-Dibromobutane does not react with an ethereal 
solution of magnesium phenyl bromide, even on protracted heating; 
under similar conditions, a8-dibromo-A^-butene is fairly readily 
transformed into y -benzylallyl bromide , CH 2 Ph‘€H;CH*CH 2 Br, 

• p. 112 115714 mm. Treatment of a8-dibromo-A^-butene 
with a large proportion of the Grignards reagent leads to the 
production of a8-diphenyl-A^-butene, which, however, could not 
be separated completely from diphenyl. 

^-Diphenoxy-A^-butene, OPhf H 2 -CH:CH-CH 2 *OPh, m. p. 83- 
Li ’ 18 rei &dily prepared by boiling a8-dibromo-A0-butene with an 
coiioiic solution of sodium phenoxide. In striking contrast to 
p enoxybutane, the unsaturated compound is extensively 



ABSTRACTS OF CHEMICAL PAPERS. 


decomposed at its boiling point, but it was not found possible to 
isolate the presumable product OH , C 6 H 4 *CH 2 *CH!CH*CH 2 'C 6 H 4 , OH 
of the change or any of its derivatives in the homogeneous condition, 
aS-Dibromo-A0*butene reacts readily with ammonium thiocyanate 
dissolved in alcohol at 0° to give the thiocyanate, 
NiC-S'CHa'GHICH-CHjj-S-CiN, 

prisms, m. p. 82°; the constitution of the compound follows from 
the observations that it is indifferent towards bases, gives an 
intense odour of mercaptan when treated with zinc and hydro- 
chloric acid, and is converted by thiobenzoic acid into the dithio- 
urethane, NH 2 *CS-S-CH 2 -CH:CH-CH 2 -S-CS-NH 2 , m. p. 165° 
{decomp.). The thiocyanate is relatively very stable towards 
rise in temperature, differing in this respect from allyl thiocyanate ; 
at 1 50°, ■ however, it rapidly undergoes a complex change which 
does not lead to well-defined products. Tetramethylene dithio . 
cyarnte, b. p. 193 — 195°/14 mm., is readily prepared in the usual 
manner ; it is converted by thiobenzoic acid into tetramethylene- 
bisdithiourethane, in. p. 154° (cf. von Braun, A., 1910, i, 13). For 
the preparation of tetramethylene dithioearbimide, 

* s:c:n-[ch 2 vn:c:s, 

a solution of tetramethylenediamine in alcohol is treated with 


carbon disulphide (whereby tetramethylene dithiocarbamate, m. p, 
150°, is slowly precipitated) and subsequently with iodine, a 
solution of sodium in alcohol, and again with iodine; the dithio- 
carbimide is thus obtained as a yellow liquid which could not be 
caused to solidify. It is very unstable, and decomposes slowly 
when preserved at the atmospheric temperature, rapidly and com- 
pletely when warmed. With aniline, it yields NN ' •diphenyltetra- 
metkyleneditMocarbamide , C 4 H 8 (NH'CS-NHPh) 2 , m. p. 169°; with 
an alcoholic solution of metnylaraine it gives NN'-dimethyUetm- 
methyle nedithiocarbamide , a crystalline powder, m. p. 128°, whilst 
with ammonia dissolved in alcohol it yields tetramethylenediihio- 
carbamide, C 4 H 8 (NH-CS 1 XH 2 ) 2 , ra. p. 198°. 

The action of cyanogen bromide on an ethereal solution of 
aS-tetramethyldiami no - A0- butene leads to the production of trans- 
aS-dibromo'AMmtene, di me thy Icy ana mi de, and the quaternary 

compound, NM « 2 Bf<cH!^HicH'CH!> NMc 2 Br - ’ m ' P- 2i - 
{chloroplatinate, golden-yellow octahedra, ro. p. 294°). Since the 
possibility existed that the latter substance might in reality be 

K-dimeihylpyrrolinium bromide, S^C>NMe,Br, the latter was 

^ t,’Xx CHg 

prepared by the action of two molecular proportions of dimethyl- 
amine on a solution of aS-dibromo-AMmtene in benzene at 100°: 
m contrast to the substance just described, it is a liquid which 
o?!)I not r 't^ v evcn w * ien strongly cooled {chloroplatinate, m, p. 
t )• “S-tetHmethyddiammobuUne cannot be prepared directlr 
trom the corresponding bromide and dimethylaminc, since the 
tendency towards mg formation is so great that A-dimethyl- 
pymo nmin bromide is produced even when a large excess of the 
base is used. The ditertiary base, b. p. 169°, is, however, pie- 
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pared in very moderate yield by the decomposition of NN'- hexa- 
jnethyltetramethylenediammonium hydroxide (cf. Wills tatter and 
Heubner, A., 1907, i, 959); an unsaturated base, probably t-di- 
rndhylamino-fr-lmtene, NMe 2 UH 2 -CH 2 *CH:CH 2 , b. y. *82—85°, is 
formed as by-product. The ditertiary base reacts energetically 
with cyanogen bromide, with elimination of methyl bromide from 
one or both ends of the molecule. 
aS-Dibromobutane is converted quantitatively by aniline into 

i 'H .pix * * 

' 2 %>NPh, b. p. 124°/14 mm., a colour - 

less liquid which rapidly becomes brown when exposed to air; 
it gives a picrate , m. p. 114°, and a methiodide , m. p. 150°. Under 
precisely similar conditions, aS-dibromo-A^-butene gives minimal 

quantities of l-phenyl&-pyrroline> n~: ^ * 2 >NPh, a mixture of 

compounds formed by the action of several dibromide and aniline 
molecules and oih-duinilino-^-butem, 

NHPh*CH 2 *CH:CH-CH 2 -NHPh , 

a viscous liquid, b. p. above 300°/14 mm., which is conveniently 
characterised as the bis-nitrobenzoyl derivative, slender needfts, 
m. p. 210°. 

When boiled with an aqueous alcoholic solution of potassium 
sulphide (under the conditions which lead to the production of 
tetrahydrothiophen from aS-dibromobutane), aS-dibromo-A^-butene 
is converted into a complex, caoutchouc-like mass. 

4 »Pyrrolidinoantipyrine, in. p. 128°, is prepared by warming 
aS-dibromobutane with 4-aminoantipyrine on the water-bath or 
from its components in alcoholic solution; the corresponding 
hydrochloride and methiodide could not be caused to crystallise. 
4-Aminoantipyrine and aS-dibromo-AM)utene in the presence of 
acetone give complex products of high molecular weight and (in 
40% yield), 4-A ^-pyrrolinoantipyrine, m. p. 155°. 

y-Hydroxypropyldimethylamine reacts fairly readily with ocS-di- 
bromobutane at 100° to yield NN ’del ra melhyl - N N f -dt - y- hydroxy - 
propyltetramelhylenedia mmonium bromide , 

C 4 H 8 (NMe 2 Br<!E 2 UH 2 €H 2 -OH) 2 , 
m. p. 194°, and with a^-dibromo-A^-butene in benzene solution to 
give NN'-tetramethyl-y'S'-di-y-hijdroxypropyltf-butenyknediammm- 
him bromide , a very hygroscopic solid, m. p. 188° [ehloroplatimte, 
ra. p. 213°). 

<x8-Dibrorao-AP-butcnc is converted bv an excess of norcodeine 
dissolved in chloroform into zSalinorcodcyl-^-butene, 
^ 4 H 6 [N:C 16 H 14 0(()H)’0Me]2, 

ra. p. 132° after softening at 125°; the corresponding sulphate, 
hydrochloride, chloroplatinate , and picrate are described. trS-Di- 
bromobutane and norcodeine, on the other hand, give exclusively 
mrcMniumpymlidinium bromide, C 4 NH 8 Br:C, 6 fi 14 0(0H)-0Me. 

afi-Uibromobutane, hydrocypreine, and alcoholic potassium 
hydroxide solution give aS -dikydrocvpreylbulane? decomp. 232°, 
m 56% yield. In similar circumstances, a8-dibromo-A*- butene 
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yields aUihydrocupreyl-^-Mene, m. p. 215-218° after becoming 
black at 200°. H ' W - 

A Synthesis of S-Chloroallyl Chloride. Arthur J. Hill 
and Edwin J. Fischer (J. Amer. Ohm. Soc., 1922, 44, 2582— 
2595). — Starting from glycerol, p-chloroallyl chloride may be pre- 
pared with good Yields by the following procedure The glycerol, 
previously dehydrated, is saturated with dry hydrogen chlonde 
after the addition of glacial acetic acid to the extent of 6% of its 
weight as a catalyst. The ay-dichlorohydnn mixed with a small 
amount of the ap-isomeride is converted into epichlorohydrin by 
pouring it into 30% aqueous sodium hydroxide at 12—15°. _ The 
epichlorohydrin is then reconverted into the ay- dichlorohydrin by 
the action of concentrated hydrochloric acid. To 300 g. of the 
dichlorohydrin are added 240 g. of phosphoryl chloride and the 
mixture is heated on a water-bath for three hours and then for 
five hours at 180°, after which it is distilled under slightly diminished 
pressure. Between 225° and 230°, (S-chloroallyl chloride distils 
over. Phosphoric oxide may be used instead of the oxychloride, 
but the yield is thereby considerably reduced. In either case, 
the dehydration of the dichlorohydrin is preceded by .ester form- 
ation, and the higher temperature is necessary for the decom- 
position of these intermediate products. Other dehydrating agents 
tried were potassium hydrogen sulphate, sulphuric acid, oxalic 
acid, boric anhydride, thionyl chloride, and phosphorus trichloride, 
but in no case could the ehloroallyl chloride be obtained. 

p-Chloroallyl chloride may be used for the alkylation of malonic 
esters, and the following compounds have been prepared. Diethyl 
ehloroallyl mdlonafe, b. p. 161 — 163°/12 mm., diethyl di {ehloroallyl). 
malonate, b. p. 190°/12 mm. or 300°/760 (decomp.), and didhyl 
ethykhlormUylmalonate, b. p. 157 — 160°/12 mm. W. G. 

Purification of Methyl Alcohol by means of Sodium Hypo- 
chlorite. Robert Charles Menzies (T., 1922, 121, 2787 — 


2793). 

Union of Hydrogen with Acetylene Derivatives. XIII. 
Mechanism of the Catalytic Hydrogenation of Dimethyl- 
hexinenediol. J. S. Zalkind and (Mlle) M. S. Peschekerova 
(J. Russ. Phys. Chem. Soc ., 1920, 52, 186- 190). — The values 
obtained by Zalkind and Pischtschikov (A., 1915, ii, 435) for the 
velocity of hydrogenation of tetramethylbutinenediol in presence 
of colloidal palladium showed that, as the reaction proceeds, the 
value of k, calculated from the formula for unimolecular reactions, 
at first increases. Such increase was regarded as due to the 
gradual removal^ of the acetylenic glycol. Further experiments 
show that this is not the case. The velocity of the reaction is 
found to be greatly increased if the palladium is first saturated 
with hydrogen and then left for some time (sixty hours) in contact 
with the acetylenic glycol prior to commencement of the hydrogen* 
ation. The retardation of the hydrogenation in its early stages 
is evidently due to the formation, either chemically or by adsorption, 
of intermediate compounds. fT \ H. P, 
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Equilibrium in Systems Composed of Water and Alcohols : 
Methyl Alcohol, Pinacone, Glycerol, and ErythritoL Nicolai 
Antonovich Pushin and Alexandra Alexandrovna Glagoleva 
(T., 1922, 121, 28ia— 2822). 

Catalytic Dehydration o! Alcohols in the Wet Way. I. 
Olefines and Cyclenes. J. B. Senderens (Ann. Chin 1922, 
[ix], 18, 117 145; cf. A., 1912, i, 406). — A review of the author's 
work on this subject (A., 1910, i, 649, 651 ; 1912, i, 331, 441), from 
which the conclusion is drawn that, of the available catalysts, 
aluminium sulphate and potassium hydrogen sulphate are of re- 
stricted application whilst concentrated sulphuric acid is effective in 
almost all cases. Theoretically, the dry method of catalysis is more 
efficient, but in practice the wet method is preferable, owing to its 
rapidity and the ease with which it may be carried out. H. J. E, 

Catalytic Dehydration of Alcohols in the Wet Way. II. 
Ester-formation. J. B. Senderens and J. Abollenc (Ann. 
Chim., 1922, [ix], 18, 14o — 188; cf. preceding abstract, also 
Bcrthelot, A., 1879, 866, and Fischer and Speier, A., 1896, i, 201). 
—A general review of the authors' work (A., 1911, i, 600 631; 
1912, i, 694; 1913, i, 41, 42; 1914, i, 379) shows that concentrated 
sulphuric acid is by far the most advantageous catalyst, operating 
efficiently in all the different variations of the general reaction 

H. J. E. 


Vapour Pressures, Densities, and some Derived Quantities 
for Ethyl Ether at Low Temperatures. Robert S. Taylor 
and Leighton B. Smith (J. Amer . Chem . Soc 1922, 44, 2450— 
2463) —The densities and vapour pressures of ethyl ether have 
been measured over the lower range of tempera tui$. The follow- 
ing density values are recorded : -120°, 0*86195; -110° 0*85192* 
-80°, 0-82141 ; -75°, 081640; -70°, 0 81114; -50°, 0*79032 ! 
—45°, 078510 ; -40°, 0*77970; -35°, 077425; 0°, 073629- 
20°, 071349; 35°, 0*69576; 40°, 0-68979; 55°, 0*67116, and 60°[ 
0 66501. It is found that the density above 0° is represented 
by the equation rf=73629— 0*001 1138^-0-000001237^, and that 
below 0° by d^0*73629+00011044^-0 0000004772< a . From 
these equations, the density and specific volume have been cal- 
culated for every 5° from -120° to +70° and the values compared 
with the present results and those of other investigators. The 
recorded vapour pressure values are : -60*799°, 3*95 mm. * 
-55748°, 5*93 mm.; -50*873°, 8*77 ram.; -45*998° 12*62 
—41*125°, 1778 nun.; -36-231°, 2477 mm. ; -31*329°, 
3 ~ 26 * 42, °> mm.; -21*502°, 61*31 mm* 

16*o78 , 80*67 mm.; —11*637°, 10479 mm.; t- 6’698 0 , 134*76 
mm.; +0*009°, 186*13 mm.; 4*975°, 23373 mm,; 9*937° 290*62 
mm.; 14*903°, 358*15 mm.; 19*871°, 43770 mm. It is found that the 
vapour pressures between -60° and +20° are. given by the equation 

7 ( 2i68 , 599/^+13-882702-0*018141&57 l +0*00001718195r 2 . 

an y means of this formula tjie values of the vapour pressure 
nave been calculated for every five degrees over the range -65° 

b* 
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to 4*25° and the values compared with the present experimental 
values. From the above-mentioned data and an equation of 
condition, the latent heats of evaporation and the change in internal 
energy on* evaporation have been calculated, A relationship 
connecting the specific volume of the liquid and the internal energy 
change on evaporation is given. From the latent heats there was 
obtained the difference in saturation specific heats of the vapour 
and liquid, and from these, when compared with Regnault’s values 
for the liquid, some values of the specific heat of the vapour at 
constant pressure were deduced. J. F. S. 

The Oxidation of aS- and acOxides. Adolf Franks and 
Fritz Lieben {Momtih, 1922, 43, 225— 236). — The oxidation 
with potassium permanganate of a number of anhydrides of cd>- 
and ae-glycols was studied to determine whether it would be 
possible to deduce the constitution of such compounds from their 
oxidation products. ae-Oxidopentane was converted smoothly 
into glutaric acid whilst cu-oxidohexane gave principally succinic 
and acetic acids, rupture of the ring taking place between the 
8 and e carbon atoms. The latter oxidation therefore follows the 
waie lines as that of a$-oxidopentane, which gave principally 
acetic and oxalic acids (not the expected malonic acid), and only 
to a small extent formic and succinic acids. It is noteworthy 
that the ac-oxidohexane prepared from I : 5-hexandiol was identical 
with that previously prepared from 1 : 6-hexandiol (Monatsh, 
1914, 35, 931). This follows, not only from their similar physical 
properties, but also from their identical oxidation products. When 
the oxide contains a tertiary carbon atom, oxidation goes only 
as far as the lactone ; thus 3£-oxido-£-methyl]iexane gives 8-met-hy! 
hexolactone, OMe^OH^CO, and only very little acetone and 
l — o 1 

succinic acid. E, g g 

Trichloroethyl Carbamate. R. WillstItter, W. Duisberc, 
and T, Callsen (U.S. Pat. 14275G6).— carbamate, 
white needles, m. p. 64 — 65°, is obtained by interaction of carb- 
amyl chloride and trichloroethyl alcohol in ethyl ether solution. 

Chemical Abstracts. 

Researches on Residual Affinity and Co-ordination. XIV, 
Interactions of Metallic Salts and Dimethyldithiolethylene. 

Gilbert T. Morgan and Wilfrid Ledbury (T ' 1922 121 


Synthesis of Alkylidenecyanoacetic Acids and of Sub- 
stituted Succinic Acids. II. Preparation of Acids con- 
taining Saturated Aliphatic Residues and the Constitution 
o the Aliphatic Alkylidenecyanoacetic Esters. Arthur 
Lajworth and John Alexander McRae (T., 1922, 121, 2741- 


Catalytic Hydrogenation and the Potential of the Hydrogm 
Eiectrode. Jambs B. Conant 1 and Harold B. Cutter {l 
Amr, CKm. 8oc. t 1922, 44, 2651-2654). -^-Dimethylacryfic acid 



ORGANIC CHEMISTRY. 


i'll 

can be hydrogenated in OTA r -hydrochloric acid solution by hydro- 
gen in the presence of a catalyst-, but is not reduced by chromous 
chloride in aqueous solution, although the reducing power of the 
latter reagent, as measured by its oxidation-reduction potential, 
is 0'3 volt greater than that of the former reagent. Maleic acid 
is reduced by chromous chloride, but not by sodium hyposulphite, 
whilst dibenzoylethylene is reduced by both reagents. As a result 
of these tests, the authors consider that the process of catalytic 
hydrogenation cannot be successfully formulated in terms of 
oxidation-reduction potentials. It is suggested that in one case 
there is a process of hydrogenation, that is, the simple adding on 
of hydrogen atoms, whilst in the other case there is reduction, 
that is, the process involves electron addition and is of an irre- 
versible type. W. G. 

Unsaturated Fatty Acids of Brain Cephalins. P. A. 

Levene and Ida P. Rolf (J. Biol. Chem., 1022, 54, 91—08). — 
An investigation of the fatty acids of brain cephalin on the lines 
recently applied to lecithin (cf. A., 1922, i, 621) has shown that 
stearic, oleic, and arachidonic acids are present in cephalin. Other 
saturated and unsaturated acids are also present, but have ntft 
yet been isolated in a pure state. No evidence has been obtained 
of the presence of linolic acid. E. S. 

Unsaturated Fatty Acids of Brain Lecithins. P. A. Levene 
and Ida P. Rolf (J. Biol. Chem ., 1922, 54, 99— 100).— The fatty acids 
from brain lecithin contain oleic and arachidonic acids. E. S. 

Preparation and Properties of Tri-iodopyruvic Acid. 

M. Garino and E. Zuntni ( Gazzetta , 1922, 52, ii, 220—225).— 
Tri-iodopyruvk add, C*H 8 0 4 L, prepared by treating pyruvic acid 
with iodic and hydriouic acids, forms lemon-yellow crystals with 
a slightly pungent odour, m. p. about 97°. It is highly unstable, 
especially in contact with organic substances and under the influence 
of light; its aqueous solution is relatively stable if iodic acid is 
present. T. H. P. 

Glucinum Compounds. Julius Meyer and Erwin Mantel 
(Z. anorg. Chem., 1922, 123, 43—55). — Glucinum salts of organic 
acids are very difficult to obtain in the pure crystalline form ; the 
composition, properties, and constitution of many of these salts 
have not been clearly proved. The authors attempted to prepare 
the malonate, but were unable to obtain the pure product. They 
were, however, able to prepare some double salts, to which they 
assign the constitution [G1 (CH 2 (C0 2 ) 2 ) 2 ]K*, [Gl(CH 2 (CO,) 2 ) 4 ]Na 2 ,H t O, 
and [Gl(CH 2 (CO ? ) 2 ) 2 ](NH 4 ) 2 (cf. Wirthf A., 1914, i, 657). The 
authors discuss the constitution of basic glucinum acetate and they 
argue that Glasmamds structure (cf. A., 1908, i, 120) cannot be 

accepted. Biltz’s suggestion, j^GIf jjqGi) joAc, is*also shown to 

[b£ untenable. The present authors suggest [GlO(Gl(OAc) 2 ) 3 ]. 
|They were, however, unable to find ffiuch support for this structure. 
1 , W. T. 

b* 2 
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Tervalent Manganese. I H. Julius Meyer and Walter 
Schbamm (Z. anorg. Ckm., 1922, 123, 56— 68)^-Kaquo-di- 
malonatomanganic acid was prepared, [Mn(H 2 0) a (CH 2 (CO a ) a ) a ]H, 
as well as. its lithium, sodium, potassium, rubidium, and am- 
monium salts. These compounds are olive-green, they dissolve 
in water, forming yellow solutions, and they are readily hydrolysed 
with the separation of manganic hydroxide. The potassium salt 
of trimalonatomanganic acid, [Mn(CH 2 (C0 2 ) 2 ) 3 ]K 3) was prepared 
from the above potassium salt. This substance is red, but from 
a concentrated solution, especially in the presence of malonic 
acid, green crystals of the potassium diaquo-dimalonatomanganate 
separate. The tri-lithium, -sodium, and -ammonium salts could 
not be obtained in a pure state owing to their very high solubility. 
The tripotassium salt was found to be stable towards light (cf. 
the analogous oxalate). The colour and constitution of manganic 
salts are briefly discussed. W. T. 


Formation of y-Alkylidene Derivatives from Ethylidene- 
malonic Ester. Lucy Higginbotham and Arthur Lapworth 
(T., 1922, 121, 2823-2830). 


“T'he Conditions Underlying the Formation of Unsaturated 
and Cyclic Compounds from Halogenated Open~chain 
Derivatives. V. Products Derived from a-Halogenated 
p-Methylglutaric Acids. Christopher Kelk Ingold (T., 
1922, 121, 2670—2695). 


The Neutralisation of Tartaric Acid in Presence of Metallic 
Chlorides. Neutral and Buffer Zones. L. J. Simon {Compt. 
rend., 1922, 175, 887—890; cf. Simon and Zivy, A., 1922, ii, 880), 
—A mixture of potassium tartrate and potassium hydrogen tartrate 
constitutes a buffer solution, and the author has studied the effect 
of adding to it copper, zinc, and ferric chlorides. In the case of 
copper, the buffer effect increases and the results obtained point 
to the existence of a cupropotassium complex, 
[C 4 H 4 0 6 KC«(OH)] 3 Cu(OH) 2 

(cf. Masson and Steele, T., 1899, 75, 725). Although a complex, 
C 4 H 4 0 6 KZn’0H, may be formed on addition of zinc chloride, the 
buffer effect is unaltered, but the presence of ferric chloride leads 
to a marked decrease of the zone in which the effect is obtained. 

. H. J. E. 


The Action of Glycerol on Glutamic Acid when Heated, 
Formation of eye to Glutamylglutamic Acid (2 : 5-Diketo- 
piperazine-3 : 6-dipropionie Acid) and of Glutamylglutamic 
Acid. A. Blanohetiere [Bull Soc . ckm., 1922, [iv], 31, 1045— 
1063). The condensation of glutamic acid in presence of glycerol 
(cf. Abderhalden and Kautzsch, A., 1910, i, 230, 768) was effected 
on heating at 170° for eight hours, yielding a product which was 
separated as barium salt by addition of baryta water. The 
product is not a polyglutamic acid analogous to the polyaspariie 
acids (ef. Schaal, A., 1871, 129; also Schiff, A., 1898, i, 67; 1899, 
i, I9o), but 2 : 5-diketopiperazine-3 : 6-dipropionic acid. By treat- 
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ment with aqueous sodium hydroxide, the substance was converted 
into glutamic acid, passing through the intermediate stage of 
glutamylglutamic acid. The latter was separated by Fischer's 
original method, and on evaporation from alcohol-water mixture 
yielded an amorphous mass, m. p. 167—168°. From a consider- 
ation of the constitution of the o/cZo- acid, it is probable that cleav- 
age of the molecule may occur in two ways (cf. Ravenna, A., 1922, 
i, 180) and that the acid thus obtained is a mixture of the two 
possible products. The reaction is shown structurally as follows, 
the formula A representing the substance which forms the bulk of 
the mixture : 

NH 2 ^0 2 H (A) 

CH a 'CH'N —CO C0 2 H*CH 2 'CH 2 *C H*C0*NH*CH*CH 2 *CH 2 ‘C0 2 H 

oh^oooch,^ 

co-n — ch-ch q ^ 

C0 2 H‘ (J H*CH 2 *CH 2 *C0'NH*CH*CH 2 *CH 2 'C0 2 H 
NH, C0 2 H (B) 

H. J. Km 

The Preparation of Ethanetetracarboxylic Acid. C. 

Mannich and Erich Ganz (Ber,, 1922, 55, [if], 3509—3510).— 
The preparation of ethanetetracarboxylic acid in moderate amount 
by the hydrolysis of the corresponding ester is greatly hampered 
by the difficulty of effecting the reaction by acid or alkali in a satis- 
factory manner (cf. Philippi and Hanusch, A., 1920, i, 594). It 
is therefore preferable to obtain the acid by the catalytic hydro- 
genation of ethylenetetracarboxylic acid dissolved in acetone in 
the presence of palladiscd charcoal. The elimination of carbon 
dioxide during the process cannot be completely avoided, but the 
pure acid, m. p. 167—169° (decomp.)/ean be isolated by repeated 
crystallisation of the crude product from acetone. H. W. 

The Action of Hydrogen Peroxide on Formaldehyde. 
The Theory of Oxidative Processes. A. Bach and A. Genero- 
sow ( Ber 1922, 55, [If], 3560 — 3566). — Formaldehyde is oxidised 
by hydrogen peroxide to formic acid and hydrogen. The latter 
must be derived either from the water or the hydrogen peroxide, 
and since it is also obtained by the use of other hydrogen -free 
oxidising agents (potassium chromate, potassium permanganate, 
lead oxide) in alkaline solution, it appears valid to assume that 
it originates from the water. The hydrogen peroxide appears to 
be protected from reduction by the liberated hydrogen by the 
formation of a complex compound with formaldehyde, the reduction 
of which is a slower process than the union of the hydrogen atoms 
to molecules. The interpretation of the couree of the reaction in 
accordance with Traube’s theory of oxidation in the presence of 
^ter assumes that the formaldehyde molecule in consequence of 
the removal of a hydrogen atom* by oxidation acquires the power 
°I combining with a hydroxyl-ion with the production of lormic 
acid and liberation of the equivalent quantity of hydrogen, whereas 
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SToS . H 2 oT=2 h C«^^^ 

2CB^0 2 +H„ The observed facts are best interpreted by the 

f °™Sand ? s r ap P lication of the dihydrogenation theory to biological 
ox” processes is criticised at length. The expenraentai 
foundation of Wieland’s assumption of the identity of oxidising 
and reducing ferments rests on observations with tissues and their 
ertrarte which are unsuitable for the purpose, since they show 
not onhr oxidising and reducing but also hydrolytic properties 
In spited many attempts, it has not been found possible to efiect 
a reduction with purified peroxydase. n. w , 

Preparation of a-Trioxymethylene and a New Polymeride 
of Formaldehyde, Dalztel Llewellyn Hammick and Alford 
Reginald Bo uree (T„ 1922, 121, 2738-2740). 

.Preparation of Acetaldehyde. E. Werthf.tm (.7. Arm. 
Chem. See., 1922, 44, 2658 - 2659 ).-Certain modifications are 
suggested in the method of Adams and WlUiams (of. A, 1922 i, 
2‘>ltfor the preparation of acetaldehyde by the oxidation of alcohol. 
The mechanical stirring is replaced by a steady stream of carbon 
dioxide The oxidising agent recommended is a mixture of 115 g. 
of nitric acid (d 142), 60 g. of sodium dichromate, 20 g. of sulphuric 
acid ( d 1-84), and 220 c.c. of water, these quantities sufficing to 
; oxidise 25 g.’of alcohol. The alcohol is heated to boiling and the 
oxidising mixture is run slowly into it, the time taken being about 
twenty minutes. ” • ^ 


A New Extractive and Absorptive Medium for Scientific 
and Technical Purposes. Gerharu Schmitt ( Petroleum Timers, 
1922, 8, 249— 250).— A solution of sulphur dioxide in acetone 
(equal parts) has great solvent power for unsaturated organic 
compounds and resinous substances, and possesses all the advantages 
of liquid sulphur dioxide whilst it is more convenient to mani- 
pulate. It is easily recovered by distillation, there being practically 
no chemical action on the extracted substance ; moreover, extrac- 
tion can be carried out at low temperatures in an open vessel. 
Its application to the extraction of soluble substances from coal, 
lignite, etc., is specially mentioned. Chemical Abstracts. 


Ethoxymethylenediacetyl [a-Ethoxy-A^pentene-yS-dione] 
and a-Ethoxypentane-y5-dione. Otto Diels and J ustus Peter- 
sen (Ber., 1922, 55, [B], 3449— -3457).— The only representative 
of the simple «(3-unsaturated 1 : 2-diketones which has been de- 
scribed previously is styryl methyl diketone, CHPh!CH<XHX>Me 
(Diels and Andersonn, A., 1911, ,i, 464; Diels and Sharkoff, a., 
1913, i, 875). A second member of this class, ethoxymethylene- 
diacetyl, has now been prepared and examined. 
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Etkoxymeikylenediacetyl [a-ethoxy-^-pentene-yh-dione], 
OEt*CH:CH*CO*COMe, 

is prepared in poor yield by the action of ethyl orthoformate on di- 
methyl djketone dissolved in boiling acetic anhydride: ' It is a dark 
yellow liquid, b. p. 85—86710 mm., dj 4 * 1-0532, 1-44950, 

146601, which solidifies completely at — 20 a to a mass of yellow 
crystals which melts at — 10°. Its vapours have a pronounced olive- 
green colour. It somewhat readily becomes viscous, and ultimately 
reunifies when preserved. It is rapidly decomposed by alkali 
hydroxides, ammonia, and concentrated acids, but the sensitiveness 
of the substance to these reagents is such that definite products 
of the change cannot be isolated. When treated with o-phenylene- 
diamine in the presence of pyridine, it gives the quinoxatine deriv- 

• n tr /N=CMe 

ative, C 6 H 4 \n=C-CH:CH-NH-C # H 4 -NH 2 ' Ieaflets . “.• p. 183°. 
With aniline in methyl-alcoholic solution, it gives the anilanilide , 
small, colourless needles, m. p. 187 — 188°, to which the constitution 
NHPh'CHICfrCO-CMeINPh is ascribed. When treated with phenyl- 
hydrazine under very mild conditions, the ethoxymethylene com- 
poundyieldstheww7iopA€«y%(/m20??e,OEtCH;CH*CO'CMe;N‘NH#h, 
yellowish-brown rodlets, m. p. 152°, the constitution of which is 
established by the observation that, under more energetic con- 
ditions, a second molecular proportion of phenylhvdrazine enters 
into the reaction, whereby the pyrazolc derivative," 

CH'CH 

m <N=<We:N-NHPh’ 

pale yellow leaflets, m. p. 182°, is formed. The addition of 
piperidine to a solution of ethoxymethylenediacetyl in light 
petroleum leads to the formation of the piperidide, C 10 H 15 O 2 N, 
lemon-yellow needles, m. p. 81*5°. 

Ozonisation of a-ethoxy-A a -butene-ySdione dissolved in chloro- 
form and subsequent decomposition of the oily ozonide with water 
leads to the production of ccfi-diketobutaldehyde, CH 3 -C(>C(>CHO ; 
the compound has not yet been isolated, but its existence is placed 
beyond doubt by the conversion of the crude material by means 
of o-phenylenediamine into the quinoxaline derivative, 

e h <r N: 5 Me 

6a H T :C'CH:N'C.H/NH,’ 

leaflets, m. p. 168°. 

a-Ethoxy-A a -pentene-y8-dione is smoothly hydrogenated in 
methyl-alcoholic solution in the presence of colloidal palladium 
to k ■ethoxypentane-y^dione, OEt'CHj-CH^-CO'COMe, b. p. 70— 
73 0 /13 mm., d 1 ™ 1-0690, h[? 6 1-43588, n'f* 1-44477, which is 
much more stable than the corresponding unsaturated compound; 
the disemic-arbazone, m. p. 244° (decomp.) after previous darkening, 
is described. 

Attempts have been made to replace dimethyl* diketone in the 
Condensation just described bv t^e less expensive methyl ether 
of its oxime, CHg’CO’CMelN'OMe. In this case, however, the use 
of ethyl orthoformate and acetic anhydride is unsuccessful. The 
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ation of w ^L rpt v. rMc . co .CH:CMe-CMe:N-OMe ) long, lustrous 
a ftvbstGfocb } OMe H ft TJ vpllow Issflsts 

needles, m, p. 50° (p^n^wow C^O^ yeUow Uete, 
m n 110°) and of a produd, C 10 H 18 O 3 N 2 , Hexagonal leaner 
“I 1 138-5 , is described : the constitute of the MUximnot 
been elucidated. 

i • i • a • fi Tfitramethvl Fructose. James Colquhouk 

Irvine and (T., 1922, 121, 2690-2703). 

Structure of Fucose. E. P. Clark (J. Bid Chem 1922, 
54 65-73) — The method for the preparation of fucose has been 
improved Using the methods employed by Hudson and Chernoff 
A 1918‘ i, 335) in the case of rhamnose, a methyl teirondactm e, 
m d 110° raTS -63-65°, and a methyl tetronamide, m. p. 112*5 
^+18.48° have been obtained from fucose. Fucomc acid, 
when saturated with ammonia in alcoholic solution, yields fucom 
amide, m. p. 180-5°, [<*]? -31*13°. On the basis o* the relationships 

wfeich exist between the configuration and rotation oU^tones 

and amides of sugar acids (Hudson, A., 1910, i, 220 , 1918, l, 293), 
it is concluded from the above data that the configuration assumed 
to fucose by Mayer and Tollens (A., 1907, i, 588) is correct. E. S. 

Oxidation of Carbohydrates with Nitric Acid. Paul Haas 
and Barbara Russell-Wells ( Biochem . J., 1922, 16, 572—573).— 
The carbohydrate constituents of Chondrus crisp tw, sucrose, lactose. 
V dextrose, and hevulose, on oxidation with nitric acid, yield a substance 
similar to glycuronic acid which reduces Fehling s solution in the 
cold. Attempts to prepare a crystalline oxime, phenylhydrazone, 
p- bromophenylhydrazone , or a cinchonine salt failed. S. S. Z. 

The Oxidation of Sucrose by Nitric Acid. Frederick 
Daniel Chattaway and Hinton John Harris (T., 1922, 121, 
2703—2709). 


Cellulose. III. Determination of the Viscosity of Cellulose. 

Michimaro Nakano {J. Chem . Ind . Japan , 1922, 25, 899—910).— 
The author has studied the preparation of the cuprammonium solu- 
tion and the effects of various factors on the viscosity of the cupr- 
ammonium solution of cellulose, the result being summarised as 
follows. The viscosity decreases with time until it attains a 
constant value, A dilute solution attains a constant value more 
rapidly than a concentrated one, but with a very dilute solution 
the value is constant from the beginning, With solutions of the 
same concentration, the lower the viscosity the less is the difference 
between the final and initial values ; the viscosity increases much 
more rapidly than the concentration. The relative viscosity 
increases with the temperature. No appreciable decrease 
viscosity due to a small loss of ammonia could be observed. Oxygen 
and light have the largest effect on the viscosity. The depoly- 
merisation of the molecular aggregate of cellulose is due to the 
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action of light. Of the various preliminary treatments of cellulose, 
the thermal treatment is the deciding factor for viscosity. K. K. 

Nature .of the Swelling Process. VI. Swelling and 
partition of Cellulose Acetate in Organic Solvents. F. 

Knoevenagel, J. Hogrefe, and F. Mertens {Kdl, Chem . Beihefle, 
1922, 16, 180— -214 ; cf. A., 1921, i, 402, 709, 710, 771).— The swell- 
ing and partition of cellulose acetate in the mixtures, acetic acid- 
water, acetic acid-benzene, acetone-benzene, nitrobenzene-iso- 
propyl alcohol, ethyl alcohol-benzene, nitrobenzene-benzene, ethyl 
alcohol-water, acetic acid-nitrobenzene, acetone-nitrobenzene, 
methyl alcohol-nitrobenzene, acetone-methyl alcohol, and acetic 
acid-camphor has been investigated. Cellulose acetate soluble in 
acetone or chloroform or insoluble in acetic acid was used in the 
various experiments. The present experiments are an extension of 
those previously published (loc. cit .), and show that alcohols, benzene, 
and water in varying quantities are taken up by cellulose acetate in 
constant amounts. In these cases, the law of constant combining 
proportions is applicable, and it is suggested that where this law holds 
it is well to speak of compounds and to regard the taking up of thS 
liquids as a chemical process . The compounds involved in these cases 
are in all probability of a higher order than molecular compounds. 
The valency involved in these cases is shown to be due to electrical 
forces. The nature of this type of combination is considered, and 
it is shown that the swelling process consists of a reaction between 
two molecules and is of a chemical nature. J. F. S. 

Hydrocellulose. Emil Heuser and Walter von Neuen- 
stein (< OeUulosechemky 1922, 3, 89— 96).— According to recent 
theories (Herzog and Jancke, A., 1921, ii, 532 ; Karrer, A., 1922, i, 
231), the cellulose substance is built up of double molecules’ of 
anhydrocel lob iose , which are systematically arranged in crystal 
symmetry and held together by special affinities called crystal 
valencies. These crystal valencies are assumed to be released by 
all processes which destroy the fibrous structure. The attack on 
the crystal valencies produces only physical changes, converting 
the fibrous crystal cellulose into amorphous cellulose, the double 
anhydrocellobiose molecules remaining intact. The first stage of 
chemical hydrolysis would involve an attack on the anhydride 
position of one of the cellobiosc residues, without depolymerising 
the unit, and it is suggested that hydrocellulose is thus formed, 
consisting of cellobioscs-anhydrocellobiose differing from the simple 
amorphous cellulose as regards the open carbonyl group, but not 
in molecular dimensions. Further hydrolysis involves the first 
stage of depoiymerisation with formation of free cellobiose, accom- 
panied or closely followed by the second stage, with formation of 
dextrose. Girard’s hydrocellulose produced from fibrous cellulose 
is a mixture of cellulose and true hydrocellulose, but. the hydro- 
C Ar7 Jr ° duCOd by and Busch’s method (A., 1922, 

!* 036) from viscose cellulose is a homogeneous hydr^sellulose, 

ecause it is formed from cellulose in which the crystal valencies 
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have already, been MdwSd’ 

paration of *“ g , hly ^ jj cotton cellulose, on repeated methyl, 
houses method. U1 ‘'-J j ir „ with dimethyleellulose, almost 
ation, gave a P» d " ct .“^P 0 "*e r g an d in organic solvents. The 
completely insoluble m ^ o{ j^yenagel a nd Busch, 

product from the P" re ^ completely soluble in these 

with the same metlmxyl Girard's hydro- 

media and bcha nmduct partly soluble like that from the 

cellulose yielded a i , insoluble like that from ordinary 

pure hydrocellulose and partly^™ derivative obtained 
cotton. In ’? 0 , case ,,| f rom Knoevenagel and Busch’s product 
^ ac^ monoacetyldiraethylhydroceUulo^ 

yielded on acetyla< P ' « and with relatively low melting point. 

SSXttiS d ' nolecu ' ar of thCSe de rivatives jg ave B low 

but inconclusive results. 

rniinid<? XIV. Physico-chemical Analysis of Agar 
Jellies M. SaMEC and V. Isajevic (Roll. Chem. Beihefte, 1922, 
46 285— 900 ; cf. A., 1922, i, 921 ).-Agar-agar is shown to contain 
a not incowiderable quantity of electrolytes, which are so closely 
combined with the organic substances that neither dialysis nor 
dectro-dialvsis is sufficient to remove them from the residue o 
the gum. The cliief constituents of agar ash are ®P^P^ U .^° *®“* 
and calcium, and a little silicic acid is also present. On boiling the 
agar solution under pressure, the sulphuric acid passes into an 
easily dialysable form. Simultaneously with this, the whole of 
the physico-chemical properties of the solution change, so that a 
causal connexion between the sulphur content and the power o 
forming jellies is deduced. Gelose-sulphunc acid is a typical 
constituent of agar, and in this the sulphuric acid is in all prob- 
ability present as an ester. The mean molecular weight of this 
substance is about 9000. It is a monobasic acid and contains one 
atom of sulphur in each molecule. Agar jelUes reach the maximum 
of their tenacity at the neutral point. J . . b. 


Preparation of Aliphatic Dialkylaminoalkyl Compounds. 

Farbwerke vorm. Meister, Lucius, & Brining (Brit. Pat, 
169185, addition to 167781 (cf. A., 1922, i, 529).-The condensation 
described in the main patent can be carried out by causing an alkali 
hydroxide to act on a mixture, in molecular proportions, of a 
dialkylhalogeno-alkylamine, and a substance of the general formula 
R-COCHR'-X such as ethyl acetoacetate. Further, a purer 
product is obtained if the reaction mixture is mixed with benzene 
and shaken with ammonia before drying and distilling. Fthyl 
diethylaminoethylacetoacetate, prepared in this way froin diethyl- 
chloroethylanpne and ethyl acetoacetate, boils at 130 — 132 jlv mm 


New Compounds of Diamines. II. Peter Bergell (2 
pkyM. Chem., 1922, 123, 280— 289).-The following compounds 
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have been, prepared, from ethylenediamine and the necessary acid 
chloride ; — di^-bromopropionylethylenediamine, 

CjH 4 (NH'CO*CHBrMe) 2 , 

white, glistening needles, m. p. 203°, dichbroacetyleihylenedigmine, 
long, rectangular or rhombic prisms, m. p, 171—172°, di-^naphth’ 
alenesvlphonylethylenediamme , fine needles. From pentamethylene- 
diamine, di-cL-br(mojropionylpenlamethylenediamine, and di-$-naphth- 
denemlphonylpentametkyhnediamine, m. p. 147°. From these 
halogenated compounds, on heating with ammonia, the corre- 
sponding amino-derivatives are formed, but were not isolated. 
On treating that obtained from dibromopropionylpentamethylene- 
diamine with P-bromopropionyl bromide, di-<x-bro-mopropiopyl~ 
diahnylpentmnethylenediamine , m. p. 180°, is obtained. W. 0. K. 

Dialkylaminoalkyl Compounds. M. Bockmuhl ‘ and A. 
Schwarz {U.S. Pat. 1429922). — Ethyl a-(diethylaminoethyl)- 
acetoacetate, b. p. 132— 135°/10 mm is prepared by mixing 
136 parts of diethylaminoethyl chloride with 130 parts of ethyl 
acetoacetate and«gradually stirring into the mixture 57—58 parts 
of powdered alkali hydroxide, cooling, treating with benzene, 
shaking the benzene solution with ammonia, drying and distilling. 
As an. alternative method, alkali hydroxide may be gradually 
introduced into diethylaminoethyl bromide hydrobromide and 
ethyl acetoacetate. The corresponding a-dimethyl ester, b, p. 
124° /12 mm., may be similarly prepared from dimethylaminoethyl 
chloride. Ethyl diethylaminobutylacetoacetate, b. p. 138°/10 mm., 
is prepared from diethylaminochlorobutanol, ethyl acetoacetate] 
and powdered alkali hydroxide. Chemical Abstracts. 

p-Aminodicarboxylic Acids and Aminopolycarboxylic 

Acids. C. Manntch and Eric Ganz {Ber. y 1922, 55, [B] } 3486— 
3504).— In a previous communication (A., 1920, i, 719), Mannich 
and Kather have described the preparation of w-dimethylamino- 
dimethyl malonic acid from methylmalonic acid, dime thy lamine, 
and formaldehyde. The reaction is now shown to be of general 
applicability, occurring in accordance with the equation : 

CHR(C0 2 H) 2 +CH 2 O-fNR , 2 H=NRyCH 2 *CR(CO 8 H) 8 -fH 2 O. 

The reaction is generally effected by mixing concentrated solutions 
of formaldehyde and of a monosubstituted malonic acid which has 
been half neutralised by the requisite base and preserving the 
mixture in ice. In general, the new acid separates spontaneously 
or after addition of alcohol or acetone ; if this is not the case, there 
18 likelihood of a successful preparation owing to the in- 
stability of the products. The nature of the substituent introduced 
into the malonic acid has but little influence on the course of the 
change, provided that it is aliphatic or fatty aromatic; with 
aromatic constituents, the primarily formed * diqarboxylic acid 
sjraera immediate loss of carbon dipxide. Secondary bases, such 
? dimethylamine and piperidint, are more suitable than primary 
nases or ammonia with which frequently more than on# hydrogen 
atom becomes ^involved in the reaction. 
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compose readi y ■ , q be change is conveniently effected 

of ^-substituted acrylic acids. dhe Chang foun $ po8gib i e 

bybajjjng them m neutoa oM on it , g evolTed ^ 

to .discover conditions under urtu ^ ^ ^ hond> the conV eraion 
elimination of the basin g 1 P- mono . car boxylic acid appears to 
of the amino^ m t* gince the dicar boxylic acids when 

be possible throiig , chloride give esters of the mono- 

treated with alcote g ,,| d (,,, aqueous hydrochloric 

carboxylic acids which «tn be hydio^ea ^ q { ^ 

acids to the acid hy ^ ()y et hanetricarboxylic acid, 

cSohS Sh, but not apparently by ethanetetamarboxylic 

fdttmp f wldch ’is into -tdhylacrylic acid, 

L „ 170-180° Methylamimmdhykthylmahmc. acid , 

b 1 NHMe'CHyCEt(C0 2 H) 2 , 

_ oKnnt i' !6 « (decomp.), and its benzoyl derivative, plates, 
m P p b 142° (decomp.). mmlhyUmino^hyMlylmalmic acxi 
Thombic plates, m. p. 85° (decomp.), its chtoraplatliute and mU. 
v F » 78°/16 mm. (the ftonwwt, lead, and silver 

salts described) 

mid CH,Ph , CH 2 'CH 2 , C(CH 2 , NMe 2 )(C 0 2 H) 8 , small, colourless needles, 
m. p. about 115° (decomp.) [from o-phenylpropylmalomo acid, di- 
methylamine, and formaldehyde) and S-pkenyU-methylenernkm 
mid, CHjPh-CEyCHyCtCHil-COjH, ro. p. 4o (silver salt, leaflets) 

BenzyMitmthylaminomdhylmakmc mid, needles, m. p. 88 , and 

H-benzylacrylic acid, CH^C(CH, Ph )-CO,H ™. p. [ t,he latter 
acid lids a dibronUde, CH 2 Ph-CBr(CH 2 Br)-C0 2 H, needles, m. p. 
145°; it is oxidised by potassium P*™»ng*nate ; m fain% aUralmc 
solution to a -benzylglycenc acid , OH<iH 2 ‘C(OH)(CH 2 Ph)*{ () 2 H, 
nrisms m p I27°l Benzylpiperidirwmetkylmamie acid, 

’ * C $ NH 10 *CH 2 *C(C 7 H 7 )(CO 2 H) 2 

decomp, about 121°, and its sparingly soluble lead and barium 
salts ; the acid is converted by alcoholic hydrogen chloride at the 
atmospheric temperature into ethyl a- benzyl- ^ -piperidiriopropionak 
hydrochloride , C 5 NH 10 «CH 2 -CH{O 7 H 7 )-CO 2 Et,Ha, plates, m p. 
185°, which is hydrolysed by concentrated hydrochloric acid to 
^-be^zyl-^piperidinopropimicadd hydrochloride , small plates, m. p. 
146°. Benzylmfthykjninwncthyhmfonw add , small needles, m. p. 
about 150° (decomp.), its benzoyl derivative, m. p. about 138 
(decomp.), andrri<ro$o-compound, plates, m. p. about 122° (decomp.); 
[the sodium salt of the acid is transformed by potassium cyanate 
into benzylmdhylmrbamidomthylmalonic add , 

•NH 2 *C0 , NMe*CH 2 *C(C 7 H 7 )(CO 2 H) 2 , 
small plates, m. p. about 98° (decomp.), which when heated i» 
boiling xylene passes into a - benzyl^ - methylcurbamidopropionic acid , 
NH 2 *C0 , NMe*0H 2 *CH(CH o Ph)*C0 2 H ; the latter substance is con- 
verted by boiling acetic anhydride into 2 ; 4 -diketo- 5 -&nzyl-l-mdhyl- 



ORGANIC CHEMISTRY. 


i. 21 

lexakydropynmidine, CO<C^^ e( ^^^>CH*CH 2 Ph, small needles, 

m. p- 78°]. Benzylallyhmimmclhyhmdonic acid , 

CH^CH-CH^NH'CI^-CfGH^liKCOaH)^ , - 
needles, m. p. 138° (decomp.), and its sparingly soluble had and 
barium salts. 

According to experimental conditions, benzylmalonic acid is 
converted by ammonia and formaldehyde into iminobismethyl- 
benzylmabnic acid , NH[CH 2 *C(CH 2 Ph)(C0 2 H) 2 ] 2 , small plates, m. p. 
107° (decomp.), or be nzylam inomet hylmalo n ic acid , 
NH 2 -CH 2 *C(CH 2 Ph)(C0 2 H) 2 , 

lustrous leaflets, in. p. about 148° (decomp.); either substance is 
transformed in boiling neutral aqueous solution into a-benzylacrylic 
acid. 

p . D imei hylami no -ct-phe nylpropionic acid , NMe 2 d3H 2 *CHPh*C0 2 H, 
needles, m. p. 143°, prepared from phenylmalonic acid, dimethyl* 
amine, and formaldehyde at 0°, is transformed by being heated 
into atropic acid, m. p. 106°. Phenylmalonic acid, ammonia, 
and formaldehyde yield p-amino-a-phenylpropionic acid, which is 
isolated as the hydrochloride, m. p. 185°; it is converted by phenyl* 
acetyl chloride to a small extent into ^-phenyhcetylamino-oL-phcnpl- 
propionic acid , small needles, m. p. 185°, the main product of the 
reaction being, however, phenylacetamide. Phenylmalonic acid, 
ammonium chloride, and formaldehyde give $-iminobi$-ot-phenyl- 
propionic acid , NH(CH 2 , CHPh’C0 2 H) 2 , which is isolated as the 
hydrochloride, m. p. 112°; it passes into atropic acid when boiled 
in neutral solution. 

Phenacyldimethykim i nomethylmahnic acid , 

C0Ph*CH 2 *C(CH 2 *NMe 2 )(C0 2 H) 2 , 

needles, m. p. about 148° (deeomp.), and phenacylmelhylamino- 
mthylmalonic acid , m. p. 105° (decomp.), are obtained in the usual 
manner; the sparingly soluble had and barium salts of the latter 
acid are mentioned. 

Piperazine- 1 -propwnic-4-i$osuccinic acid, 

leaflets, m. p. about 227° (decomp.), after becoming discoloured 
at 200°, is prepared from malonic acid, piperazine, and form- 
aldehyde, and is converted by hot aqueous hydrochloric acid 
into piperazine- 1 : 4 -di-fi-propionic acid , 

C0 2 H-CH 2 'CH 2 -i\<™<^2>N-CH 2 -CH 2 -C0 2 H, 

which is isolated as the dihydrochloridc , m. p. 201*— 262° (decomp.). 

Ethanetricarboxylic acid, dimethylamine, and formaldehyde 
yield y-dimethylamino-$$-dicarboj'y-n-buiyric acid, 
NMe 4 *CH 2 ‘C(C0 a H) 2 *CH 2 *C0 2 H, 

needles, m. p. about 135° (deeomp.), which passes in boiling aqueous 
solution by loss of carbon dioxide into y-dimelhylam mo- fi -carboxy- 
i+bulyric acid, NMe 2 *CH 2 -CH(C0 2 H)^CH 2 -C0 ? H, m. p. 158°. The 
latter acid is transformed into ltaconic acid by treatment of its 
crystalline methiodide with potassium hydroxide. 
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The action o£ formaldehyde on dimetl,ylammomum cyano- 
acetate is accompanied by the evolution of carbon dionde; the 
Set of the action consists doubtless of fi-dmethylamnopropw. 
Se, NMe„'CH 2 ’CH 2 -CN. Its isolation could not be effected, 
but its presence 2 is established by the formafon of acrylic acid 
when the crude product is treated with hydrogen chloride^ ^ 

A Synthesis of Aminohydroxydicarb oxyUc Acids C. 

Maksioh and M. Baueoth (Ber., 1922, 55, [B], do04-J509) - 
A synthesis of p-aminodicarboxylic acids from monosubstrtuted 
maloSc acids, formaldehyde, and amines has been described by 
Mannich and Kather (A., 1920, i, 719 and Manmch and Gam 
(preceding abstract). If, under otherwise similar conditions, the 
alkyltnalonic is replaced by tartromc hychoxyma lorn ) acid, 
aminohydroxydicarboxybc acids are produced. These, hke the 
compounds described previously, are unstable substances, and 
when warmed with water undergo simultaneous decomposition in 
two directions; thus dimethylaminomethyltartromc acid becomes 
transformed on the one hand by simple loss of carbon dioxide into 
B-dimethylamino-ot-hydroxypropionic acid, and, on the other, by 
loss of carbon dioxide and dimethylaminc, into pyruvic acid. 
G-Dimethylamino-A-hydroxypropionic acid is not an intermediate 
compound in the latter change, since it is stable under the experi- 
mental conditions adopted. nurt/m mi \/HA 

Dirndkylarninomthifltartronic acid , ulrtlOni/INMeoHOUgtt)^ 
plates, m. p. about 115° (decomp.), is prepared by the action of 
formaldehyde at 0° on a concentrated aqueous solution of tartronic 
acid which has been half neutralised by dimethylaminc. It yields 
^-dimethylamiiw-oi-hydroxypropionic acid, NMe 2 *CH 2 *C H(0H)*C0 2 H i 
which is analysed in the form of its hydrochloride, rodiets, m. p. 
145—146°. Methylaminomethyltarironic add, 
0H-C(CH 2 ‘NHMe){C0 2 H) 2 , 

aggregates of coarse needles, m. p. about 153 (decomp.), when 
rapidly heated, is similarly prepared from tartronic acid, form- 
aldehyde, and methylamine and is converted by hot water and 
hydrochloric acid into ^-methylamino- z-h ydroxyprop ionic acid hydro- 
chloride, transparent pyramids, m. p. 155—156°. Aminomethyl- 
tartronic acid, 0H*C(CH 2 ‘NH 2 )(C0 2 H) 2 , coarse crystals, m. p. 
about 138° (decomp.), is decomposed by hot water into pyruvic 
acid in small amount; amino- a- hydroxy propionic acid does not 
appear to be produced. Piperidinomelh yltartronic acid crystallises 
in leaflets, m. p. about 190° (decomp.). H. W. 

The Carbamide Dearrangement. Ten KEY L. Davis and 
H. W. Underwood, jun. (J. Amer. Ohm. Soc,, 1922, 44, 2595 — • 
2604). — It is shown that carbamide, thiocarbamide, and guanidine 
and their derivatives undergo the “ urea dearrangement.” Carb- 
amide yields ammonia and isocyanic acid, and the other com- 
pounds yield derivatives of ammonia and of wocyanio acid. Suci 
dearfyflgement forms the basis of a number of syntheses. *-Disub- 
stitufSl aromatic earbamides may conveniently be prepared by 
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heating carbamide with primary aromatic amines. In the aliphatic 
series, the reaction succeeds, but the products are more difficult to 
isolate, and the process is being further studied. The similarity 
between guanidine and carbamide, and between cyajiamide and 
tsocyanic acid in respect to a number of their reactions is pointed 
out. It is considered that the polymerisation of cyanamide to 
dicyanodiamide, when its aqueous solution is evaporated, is believed 
to be a case of the “ urea dearrangement.” 

The explanation of the formation of melamine, when aqueous 
ammonia and dicyanodiamide are heated together, previously 
given (A., 1922, i, 118), is probably wrong. A portion of the 
dicyanodiamide is hydrolysed by the action of the ammonia to 
yield, first, guanylcarbamide and later guanidine, and the latter 
dearranges to form cyanamide, which combines with the unaltered 
dicyanodiamide to yield melamine. .\V. G. 

Tribalogenated Pyvurins. M. Garino {Gazzetla, 1922, 52, 
ii, 207 — 220). — Various compounds analogous to Fischer’s tri- 
bromopyvurin (A., 1887, 918) have been prepared, pyruvic acid 
being converted into the dichloro- or dibromo -derivative and this 
treated with carbamide in presence of sulphuric acid to give the 
dihalogenated pyvureide, which yields the trihalogenated pyvurin 
when subjected to the action of a halogen. The stability of these 
compounds, and also their solubility in water, 95% alcohol, or 
ether, diminish as the chlorine is replaced by bromine, and no 
derivative with more than one atom of iodine could be obtained. 
When treated carefully with dilute alkali solution, the trihalogen- 
ated pyvurins yield the corresponding analogues of chloroform, 
the readiness with which this decomposition occurs increasing as 
the atomic weight of the halogens present increases. Pharma- 
cological experiments on mammals of various species show that, 
whereas trichloropyvurin passes almost unchanged through the 
organism, the tribromo-cora pound is decomposed with formation 
of bromoform and produces prolonged narcosis. 

Dkhloropyvureide , CCl 2 iC<CjJj? , prepared from dichloro* 

pyruvic acid, is a white, pulverulent substance, m. p. 286°, subliming 
unchanged at about 170°. 

Trichloropyvurin, CCl 3 ’CO*CO*NH*CO-NH 2 , crystallises in soft, 
lustrous plates, m. p. 242° (decomp.), and gives the phenylcarbyl- 
imine reaction with potassium hydroxide and aniline ; with 
potassium hydroxide and p-naphtnol it gives a greenish -blue 
coloration and with thymol a reddish -violet coloration. It readily 
forms supersaturated solutions in water. 

Dkhlorobromopjjvnrin, C 4 H 3 0 3 N 2 Cl 2 Br, forms lustrous, white 
scales, m. p. 23tP (decomp.). (Jhlorod ibromop yvurin, C^HgOfrNjClBrg, 
forms white, lamellar crystals, m. p. 238° (decomp.). Diadoroiodo- 
Vyvurin, C 4 H 3 0 3 N 2 C1 2 I, forms yello\v crystals, m. *p. about 230° 
(decomp,), and begins to yield iodine vapour at about 150° or, if 
very slowly heated, at about 17 (TV Dibromoi-odopyvun n? 

C 4 H 3 0 3 N 2 Br 2 I, 
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forms white crystals turning yellow in the light, m. p. 197° (decomp.), 
and begins to emit iodine at about 105°. T. H. P. 

Preparation of Chlorobromoiodopyvurin. M. Garino and 
I. Muzio (Q&zzetta, 1922, 52, ii, 226—232).— Chloropyruvic acid (cf. 
Genvresse, Bull . Soc. chim., 1892, [iiij, 7, 83), prepared by the 
action of sulphuryl chloride on pyruvic acid, forms white, rhombo- 
hedral crystals (+ H s O), m. p. 55°, and decomposes between 122° 
and 155° ; the anhydrous acid, m. p. about 45 , is very unstable, 
Chbrobromopyruvic acid , CHClBr-COC0 2 H, forms white, tabular 
crystals, m. p. 105°. 

r NH*CO 

Chlorobromopyvureide, CClBriC<C^Q » forms a light, white 

precipitate, and begins to sublime at about 120°. Chlorobromo- 
iodopyimm, CClBrI-CO*CO*NH-CO*NH 2 , prepared by treating the 
preceding compound with iodine in presence of iodic acid and 
carbon tetrachloride, forms white crystals, m. p. 233° (decomp.), 
and begins to emit iodine at 160°. It is highly stable in the dry 
state, but readily decomposes in solution, especially under the 
influence of light. In presence of potassium hydroxide, it gives a 
violet coloration with thymol and a blue coloration with p-naphthol ; 
with potassium hydroxide and aniline, it forms phenylcarbylamine. 
When treated with potassium hydroxide under certain conditions, 
it yields ammonium oxalurate and chlorohromoiodomethane, which 
is being investigated further. T. H. P. 

Electrolytic Dissociation of Dicyanodiamide in Aqueous 
Solution. Naoto Kameyama (J. Coll. Eng. Tokyo , 1922, 11, 
185 — 191). — By measuring the conductivity of solutions of sodium 
hydroxide and dicyanodiamide at 25°, the hydrolysis of sodium 
dicyanodiamide in 0'1 mol. solution was found to be 94-5%. In 
more dilute solutions, hydrolysis is almost complete. The dis- 
sociation constant at 25° is 0'6xl0“ u . The basic properties of 
dicyanodiamide are very feeble, the hydrochloride, if it exists at ! 
all, being completely hydrolysed in aqueous solution. G. F. M. 

Attempts to Prepare Carbonyl Cyanide and a Method o! 
Obtaining Unsaturated Amino-acids. Otto Diels, Hugo 
Gartner, and Richard Kaack (fier., 1922, 55, [B], 3439 — 3448),— 
Attempts are described to prepare carbonyl cyanide, CO(CK) 2 , 
by the ozonisation of suitable derivatives of malononitrile ; these, 
however, have not been completely successful. A synthesis of 
unsaturated amino- acids from ethyl cyanoethoxyacrylate has been 
effected. 

Ethoxy mdhyUnemalononiirik, OEt’CH:C(CN) 2 , large, colourless 
crystals, m, p. 65—66° after previous softening, is prepared by the 
protracted heating of a solution of malononitrile and ethyl ortho- 
formate in acetic anhydride. It is converted by boiling water into 
hydroxymethyknemokmonitrile, m. p. 135° (decorap.) [hydrochloride 
W?A lustrous needles, m. p.^21° (decomp,)], and by ammonia 
(25%) into amirumethyknemabnonitrik, pale yellow crystals, in. p- 
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146°. Ozonisation of ethoxymethylenernalononitrile dissolved in 
glacial acetic acid under varied conditions of temperature and 
concentration has not led to conclusive results, but, in certain 
circumstances, a crystalline material has been isolated in very 
small amount, the properties of which are such as might be expected 
to be shown by carbonyl cyanide. Ozonisation of ethyl cyano- 
ethoxyacrylate dissolved in ethyl acetate leads to the production 
0 { an ozonide which is decomposed by warm water with formation 
of oxalic acid. Benzylidenemalononitrile is unexpectedly resistant 
towards the action of ozone. 

Malononitrile reacts energetically with acetaldehyde at 0 D in 
the presence of a drop of piperidine, and gives 1 : 3-dimethylcyc\o- 

Mane-2 : 2 : 4 : UelranUrile, (CN) 2 C< ^™^ >C(CN) 8 , small, 

'’olourless needles, m. p. 1 84 — 185°. In the presence of ethyl 
lcohol, the same substances yield dhylidenebismaJoiionitrile, 
]HMe![CH(CN) 2 ] 2 , colourless, prismatic crystals, m. p. 113 — 114°, 
phich is decomposed by warm water with formation of acetaldehyde. 
If etkyle nebismalonon itrile, large prisms, m. p. 136 — 137°, is prepared 
iy the action of formaldehyde (40%) on a solution of malononitrile 
n alcohol. It dissolves in boiling water to a clear solution from 
vhich spindle-like crystals, m. p, about 192 — 195° after darkening 
it about 130°, separate; the filtrate from these crystals, if again 
joiled for a short time, deposits lustrous leaflets, m. p. 231 — 233°' 
liter darkening at about 200°. The composition of the two com- 
jounds is identical, but their further investigation has not been 
possible owing to lack of material. 

Ethyl ethoxy methyienecyanoacetate is converted by benzyl- 
imine in ethyl-alcoholic (95%) solution into ethyl <x.-cyano-$-benzyl- 
iminoacrylcUe, CH 2 Ph*NH*CH!C(CN)*C0 2 Et, thick, colourless 
iccdles, m. p. 103—104°, which is slowly transformed by a solution 
jf sodium in boiling ethyl alcohol (96%) into fi-benzylaminoacrylic 
Kid, CH 2 Ph«NH*CH!CH'C0 2 H, colourless, unctuous leaflets, m. p. 
17 — 98°, b. p. 105 — 106°/12 mm. (the sodium and silver salts are 
described). j3-Anilinoacrylic acid, m. p. 156°, is prepared similarly 
and in poor yield from ethyl eyanoanilinoacrylate. 

Ethyl cyanoethoxyacrylate is converted by cautious treatment 
with hydrazine hydrate into ethyl cyanohydrazinoaerylate , 

N H a ’NH’CH:C(CN)‘C0 2 Et, 

slender, colourless needles, m. p. 96—97°, which, with acetone, 
yields the compound, CMeglN'NlI'CHiCtCNJ’CO^Et, rhombohedra, 
Pi. p. 78-79°. H. W. 

L Possible Asymmetry of Aliphatic Diazo-compounds. TIT . 

Uo A ’ Levene and Mikeska (J. Biol Chem., 1922, 54, 101— 

03) -When fused with benzoic acid, ethyl diazosuccinate yields 
ml benzoylmalaie , b. p. 147— 148°/3 mm., 143°^ mm. The 
Mucts from two preparations had [x$ +0*22° and -f 0*12°, 
ppectively. The authors regaM the rotations obtained as 
Pucutional evidence of the existence of optically active diazo- 
pccimc esters (qf. A., 1922, i, 818). ‘ E. S. 
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L. Lochte, Wiluam A. Note . A ^ 192 2, i, 329).— s-Di. 

CUm. Soe., 1922, 44, pu rified and some of its 

iAopropyltydrarine h^been* ^ e J rm P ined ^th the following 
physical constants have been 1-4125. It ^ sa 

Uk : b. p. 124;5°/7o0 derivative, m. p. 100°. H 

ornhJe, m. P- 200 , and a 30% excess of dry powdered 

the dry hydrochloride mmaed vnth ^ ^ a week the mixture 

copper oxide in a stoppered flask an 88 -5°/750 mm., df 0-7408, 

is "distilled, 2 compand is readily reduced to the 

nf T3890, is obtained. Tlus °° k P 0X idisin2 agents have no effect 
symmetrical hydrazine, hu sodium or potassium hydr- 

on it. When left ,n contact with ^ n ^ opr() p y ,&ydmone. 

oxides, it is partly converted mto acetone P mm 

iso Propjlhydrazw, CHMe, p^methodsi namely, hydrolysis of 

may be prepared bj one 0] I acetoneixopropylhydrazone, direct 

the azo-derivative, hydrolysis . a^tone. hydrazine hydrate, 

reduction of anequimolecular : ™ ^ { iw p ro pylseinicarbazide. 

and hydrochloric ac|d, or by hytol^« on ^ £ ^ case of & 

The third method, that of cat . unstable 

s-hydrazine, is the most practical own ^ ^ ^ & 

and is best isolated as its *Jf anci ’ a pJ ien yUhiosemimrbazii>, 
dibenzoyl derivative, m. p. ’. mixed with an equimolecular 

m. P . 141-5°. Wm the free bw "™ { ab 3ute alcohol 
amount of dry acetone and T 1 132 134°, df* 0-8225, 

is added acetoneisopropylhydrazone , b. p. 

4 »5 1*4360, is obtained. A5_66°/&-8 mm., df 0*9440, 

The rrumomtmo-dmv ati ve, b. p. isolated and its 

1-4420, of s-diisopropylhydrazine has b 

sodium salt prepared. methods may serve for 

It is suggested that some aioparaffk, 

the preparation of a number of s-secondan nyaram 1 ’ ^ 

monoalkylhydrazincs, and mixed hydrazo* P 

A New Method for the Introduction of an 
The Reaction between Organomagnesium 9^^ (J 

art, 

group was replaced by the ethyl group. The > ie g should 

ik a number of cases were decidedly good and 1 the S**- ^ 
be of value, not only in synthetic chemistry, 0 j cer tain 

worthy method for the determination of the m ^ q 

reactions. 

The Preparation and Properties of Trimetty^ 

Charles A. Kraus and Willard N. Greer (J. 

1922, 44, 2629 — 2633). — MetalWc sodium acts on tnm« 
chloride in [solution in liquid ammonia to give aw aramo nii$ 
*fs vnmMfi SnMp.Xa and this in turn is decomposed oy » 
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nitrate or chloride in the same solvent to give trimethylstanmne , 
SnMe 3 H, an oily liquid, b. p. 60°/750 3 mm. The stannane is re- 
converted by the action of sodium in liquid ammonia to sodium 
tri methylstanni de and with hydrochloric acid in aqueous solution 
it gives trimethylstannic chloride and hydrogen. W. G. 

The Mutual Influence of Substituents in Poly-substituted 
Benzenes. E. Kleucker ( Ber ., 1922, 55, [B], 2941).— The 
conclusion to which the author has been led that the mutual 
influence of substituents in ortho- and para-disubstituted benzenes 
is explicable in the same manner as that between groups at the 
ends of open-chain, conjugated unsaturated compounds (A., 1922, 
j 734) has been reached previously by Angeli (Atti R . Accad. IAncei > 

1921, [v], 30, ii, 344), whose communication at the time of the 

author’s work was not generally available. *H. W. 

Equilibrium in the System m-Dinitrobenzene-Urethane. 

Nicolai Antonovich Pushin and Alexandra Fioletova (T., 

1922, 121, 2822-2823). 

The Action of Thionyl Chloride on Substituted Benzene- 
sulphonyl Chlorides. J. Pollak and Zosia Rudich ( Monatsh.> 
1922, 43, 209 — 224). — By the action of thionyl chloride on m- 
xylene-2 : 4-disulphonyl chloride, Pollak and Schadler obtained a 
substance which appeared to be 2 : 4-dichloro-m-phthaloyl chloride 
(A., 1918, i, 497). To investigate this type of reaction further, 
the action of thionyl chloride on o- and p-tolucnesulphonyl chlorides 
has now been studied. At 200°, jj-toluenesulphonyl chloride is 
converted into p-chlorobenzylidene chloride, and at 240° almost 
quantitatively into p-chlorobenzoyl chloride; o-toluenesulphonyl 
chloride was converted into o-ehlorobenzoyl chloride at 240—250°, 
but under no conditions was o-chlorobenzylidene chloride formed. 
The possibility that chlorobenzotrichloridcs are first formed and 
then hydrolysed by adventitious moisture is shown to be excluded. 
Toluene itself, on the other hand, gives benzotrichloride and no 
benzylidene chloride when heated in a sealed tube with thionyl 
chloride. By the action of thionyl chloride on o-xylene-4 ; 6- 
disulphonyl chloride at 250°, a compound , C g H 4 Cl 6 , m. p. 78°, 
was obtained, which may !)e a dichlorodi(dicliloromethyl)benzene. 
At 320°, a crystalline compound , m. p. 193—196°, was formed, which 
may be a more highly chlorinated derivative of o- xylene. 

The dichloroisophthalic acid obtained by Pollak and Schadler by 
the action of thionyl chloride on wi-xylene-2 : 4-disulphonyl chloride 
has been further investigated and found to be 2 : G-dichloroi$o* 
phthalic acid; its methyl ester has m. p. 97—98°. The reaction 
ippears, therefore, not to consist simply in replacement of chloro- 
sulphonyl groups by chlorine, but a further rearrangement of the 
substituting groups is involved. At 260°, m-xyJehe-2 : 4-disul- 
tfionyl chloride is converted by thionyl chloride into a compound , 

1 8 H 2 C1 3 , m. p. 113—114°, and *at 320° into a still m§re highly 
chlorinated product. 

p-Anisolesulphonyl chloride reacts with thionyl chloride at 250° 
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to give a compound, C,H 2 0C1 6 , m. p. 214“, probably Morrmgbacy. 

■pentaehlvrobenzene. 

nbth Herbert Saunders (T„ 11-2, 121, £WI mo). 

tv The Chlorination of 2- Amin o-p-cymene . 

a^Twueeler and I V. Giles (•/. Amur. Chem. Soc., 1922, 
M^fintlei’ Cf A 1919. i, 490; 1920, i, 751 ; 1922, i, 332).- 
wZ ^tamido-p-c^ene is .Uo urinated l i ?« 

^fad^Tand 5 ^ on*' -,-cMoro-2-amino-p-cymen f , 
b p 240-250°, from which the hydrochloride, the sulfate, and 
D p. ni ^ 137*5°, are prepared. When the 

hydrochloride is dialed and the diazo-compound boiled with 
Sr \-cUorocarmcrol, b. p. 158°/52 mm„ is obtained, and when 
The dlazo-compound is treated with cuprous cyanide in an excess 
of potassium cyanide and the 

i-Moro-2-methyl-5-vsopropylbeiaoic acid, m. P- 1-5 • wnen the 

hydrochloride is diazotised with half the equivalent amount of 
sodium nitrite, 2 : 2'-diazoamino -!> : 5 dichloro-p-cymene, m . p. 13o— 

137°, is obtained. , , 

The diazotised base couples readily with hydroxy-compounds, 
The resulting azo-dyes, in which a sulphonic group is present, act 
as direct dyes when employed in weak acetic acid solution The 
others are developed dyes. The colours produced on wool a.nd silk 
are fast to light and washing. The brilliancy of some is sinking, 
and is undoubtedly due to the presence of the chlorine atom. The 
following are described. 4(5 '-Cklorocarvacrylazo) phenol, m. p. 1% ; 
Uo'-chloromrvacryhzo)resordnol, m. p. 188° (decomp.); 4(5 -ddm- 
camwrylazo)salicylic acid, m. p. 165°, and its sodium salt; 4(5* 
cMw(mrvacrytozoy*-naphM, m. p. 128° (deeomp.); 1(5 -cMoro- 
carvacrylazoy^naphthol, m. p. 163°; W -chlorocarvacry1iw)-\- 
mphthd-2-sulphonic acid and its sodium salt ; 2(5 -chlorocarvacrylazo)- 
UiaphthoU-sulphonic add, m. p. 240°, and its sodium^&lt; 1(5- 


cMorocarvacrylazoy^-ymphthol-l -sulphonic acid, m. p, 228 (deeomp). 

The constitution of the chloroaminocymene was proved as follows. 
The chloroacetamidocymene was oxidised by means of potassium 
permanganate in the presence of magnesium sulphate and yielded 
ryddoro-2-acMamidoA-isopropylbenzoic acid , m. p. 207—209°, and 
this on hydrolysis gave 6-cMoro-2-aminoA-\sopropylbenzoic acid, 
m. p. 159°, giving a hydrochloride , m. p. 178°. Finally chloro- 
aminocymene was diazotised and the product, by means of the 
Sandmeyer reaction, was converted into a dichloro-p-cyinene, 
which, on oxidation in a sealed tube with nitric acid at 180 for 
ten hours, yielded 2 : 5-dichloroterephthalie acid, m. p. 305°. 

W* G. 


a-N aphthylnitr oamine and ils Transformations. E, Bam- 
berger (JSer., 1922, 55, [B], 3383— 3392).— a-Naphthylnitroamme 
differs from other members of this group, which do not contain a 
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chromophoric group and are colourless, in having a yellow colour. 
It is converted in a normal manner by mineral acids into 2-nitro-a- 
naphthylamine, but in alkaline solution it is transformed in an 
unusual manner into |3-naphthaquinone-a-diazide, the reaction 
probably following the course: O 10 H 7 *NH-NO->C 10 H‘ 7 *N!NO*OH 

-*■ The ^ cuUar 


behaviour of a-naphthylnitroamine probably depends on the feebly 
acidic nature of its isonitroso-form, and its consequent ready 
formation by the hydrolysis of its salts and subsequent isomeris- 
ation to the quinonediazide. 

[With Leo Sciilein.] — The conversion of a-naphthylamine by 
successive diazotisation and oxidation with potassium ferricyanide 
nto oc-naphthylnitroamine (cf. Diss. Zurich , 1894) is described in 
letail; the substance forms golden-yellow crystals, m. p. 123 — 124° 
when rapidly heated. The ammonium, lead, silver, calcium, and 
barium salts were prepared. The nitroamine is converted by sodium 
methoxide and methyl iodide into a-naphthyl-N-methylnitroamine, 
C 10 H 7 , KMe*NO 2 , almost colourless, vitreous crystals, m. p. 54-5 — 55°. 

a-Naphthylnitroamine is transformed by aqueous potassium 
hydroxide at the atmospheric temperature into (3-naphthaquinone- 
a-diazide [(3-hydroxy-a-diazonaphthalenc], golden-yellow needles, 
ra. p. 94 — 94-5°; preliminary experiments appear to show that a 
similar change does not take place with [i -naphthylnitroamine . 

Reduction of a-naphthylnitroamine by sodium amalgam and 
water leads to the formation of naphthalene, a-naphthylamine, 
(3-naphthol, and ammonia. The production of (3- (instead of «-)- 
naphthol is explained by the established relationship of a-naphthyl- 
nitroamine to (3-naphtha quinone-a-diazide. 

a-Naphthylnitroamine is converted by nitrous acid in the presence 
of glacial acetic acid and subsequent treatment with an alkaline 
solution of (3-naphthol into a-naphthylazo-(3-naphthol, m. p. 228 — 
229°. H. W. 


The- Mechanism of the Bromination of Phenol in Aqueous 
Solution. Harry Baines (T., 1922, 121, 2810—2813). 

Reduction of Polynitrophenols by Hydrogen Sulphide in 
Presence of Ammonia. L. Ciias. Raiford {Science, 1921, 53, 
218; cf. A., 1920, i, 156).— Reduction of 2 : 4-dinitrophenol by 
hydrogen sulphide and ammonia results, in contradiction of previous 
statements, in the production of isomeric substances. A. A. E. 

Methyl Sulphites of Secondary Aromatic Aliphatic Amines. 

M. Bockmithl and K. Windisch (U.S. Pat. 1426348).— Sodium 
N 'tthoxyyhenylmdhyhminomclhyl sulphite, m. p. 265°, is prepared 
by heating a mixture of formaldehyde solution, sodium hydrogen 
sulphite solution, iV-methylphenetidine, and ethyl alcohol, collecting 
the product, and redissolving it in dilute ethyl alcohol. The corre- 
sjpnding ethyl derivative is similarly obtained from ethylphenet- 
«fine. Sodium l-phcnyl-Z : 3 -d i methyl pyra zof-o-one 4-elhylatni nomelkyl 
sulphite, m. p. (in water of crystallisation) 80 — 90°, is obtained by 
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adding a hot solution produced by the interaction of formaldehyde 
and sodium hydrogen sulphite to ethylaminoantipyrine, concentrat- 
ing the solution in a vacuum, and purifying with aqueous acetone. 

" Chemical Abstracts. 

Researches on Residual Affinity and Co-ordination. XII, 
Cohaltammine and Ferric Lakes of Dinitrosoresorcinol, 

Gilbert T. Morgan and John Ewart Moss (T., 1922, 121, 
2857—2866). 

Preparation of New Guaiacol Compounds. Pharm- 
azegtische Industrie G. m. b. H. and Rudolf Hauschka (Austrian 
Pat. 86131 ; from Chem. Zentr, ., 1922, iv, 710).— Silicon tetrachloride 
or other reactive silicon compound is allowed to react with guaiacol. 
From silicon tetrachloride and guaiacol, dicUorodiguaiacykilico- 
methane; SiCl 2 (0-C 6 H 4 -OMe) 2 , and tetrayuaiacylsilicomethane, 
Si(OC a II 4 OMe) 4 “ are obtained, and can be partly separated by 
distillation in a vacuum. The former is a viscid substance, but by 
solution in ether and evaporation can be obtained in colourless or 
greyish-green crystals ; it is slowly decomposed by water with 
separation of silicic acid. The latter is a viscid liquid which by 
long heating in a vacuum gives off guaiacol vapour and forms 
pdyguaiacylsiUcon, Si 10 (OC 6 H 4 -OMe)«.>, a thick, honey-like syrup, 
b. p. 220 o /20 mm. G. W. R. 

Action of Aromatic Alcohols on Phenols in the Presence 
of Aluminium Chloride. Ralph C. Huston (Science, 1920, 
52, 206— 207).— At relatively low temperatures, benzyl alcohol 
reacts with phenol in presence of aluminium chloride, giving a 
40—50% yield of p-benzylphenol. The corresponding methyl and 
ethyl ethers were obtained in slightly better yields. A. A. E. 

Synthesis of certain Primary Alcohols from Unimolecular 
Formaldehyde and Grignard’s Reagents. Karl Ziegler and 
Paul Tiemann {Ber., 1922, 55, [B], 3406— 3416).— An extension of 
previous work (cf. A., 1921, i, 394) —An ethereal solution of 4-bromo- 
1-methylnaphthalene is treated successively with activated mag- 
nesium powder and gaseous formaldehyde whereby it i? transformed 
into 1-metkyl-l-hydroxymethylna phtkal enc, small, colourless needles, 
m. p. 74—^75° {phenylurelhane, needles, in. p. 103°); the yield is 
40—50% of that theoretically possible, and is greatly dependent 
on the quality of the magnesium powder. The carbinol is oxidised 
by the necessary amount of dichromate and sulphuric acid to 
1 -meihylnaphihal jieA-aldehyde, colourless needles, m. p. 33-5—34° 
(the corresponding bisulphite compound, semicarbazone, colourless 
leaflets, m. p. 228°, and azine, pale yellow crystals, m. p. 166—167°, 
are described). l-Bromo-2-mcthyinaphthalene is transformed in 
j^imilar maimer into 2 - methyl - 1 -hydroxy melhyln aphlhcdene, m. p. 
w6— 137°, in*57% yield {phenylurelhane, m. p. 127 — 128°). The 
dndation of the carbinol to the corresponding aldehyde could upt 
be eSeeted, a part of the original substance being completely 
burnt, whereas the residue remained unchanged. A solution of 
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the caxbinol in glacial acetic acid is converted by hydrogen chloride 
and hydrogen bromide, respectively, into 2-methyl-l-chloromdhyL 
naphthalene, plates, m. p. 61—63°, and Z-rndhyl-l-brornomethyl- 
naphthalene, long needles, m. p. 87-5— 89°. Reduction by sodium 
of the latter substance dissolved in moist ether gives 1 :% -dimethyl - 
teirahydronaphthalene, b, p. 123*5 — 124*5°/11 mm., df'“ 0*9847, 
rff 0*9844, df 0*988, *« 1*55298, 1*55762, nf* 1*57082, 

r,* 1 * 1*58195, ng 1*5593, which appears to contain a small proportion 
o l the dihydro-compound. 

[jp-Diphenylvinyl bromide, magnesium, and formaldehyde give 
yphenylcinnamyl (y y-diphenylaUyl) alcohol , CPhgICH-Clij-OH, which 
is isolated through the corresponding hydrogen phthalate (the sodium 
salt of the latter is described). The alcohol has m. p. 61*5—63°, 
b p. 205°/15 mm., 192°/10 mm. The corresponding acetate has b. p. 
205°/ 15 mm., m. p. 36—37*5°, d ?« M003, df 7 1*1005, df 1*091, 
nf 1*57980, Jig 1*58592, n™ 1*60189, n™ 1*61734, nf 1*5817, 
whereas the benzoate has m. p. 89 — 90°. The alcohol is reduced 
by sodium and ethyl alcohol to aa-diphenylpropane, b. p. 140 — 
14i°/l3 mm., 2807760 mm., df 1 0*9951, df 0*990, < l 1*56810, 
ng 1*5605. It is converted by hydrogen bromide in glacial acetic 
acid solution into yy-diphenykUlyl bromide, CPh 2 !CH*CH 2 Br, m. p. 
37—39°, which is transformed into y-phenylcinnamaldehyde (semi- 
carbazone , m. p. 214 — 215°). y - Phe nyl-$- metkylci n namyl alcohol, 
iCPh 2 !CMe*CH 2 , OH, crystallises in coarse prisms, m. p. 68 — 69°, 
b. p. 184°/11 mm. (benzoate, colourless crystals, m. p. 116°). It is 
converted by concentrated sulphuric acid in the presence of glacial 
acetic acid into 1 -phenyl-2 -methylindene, m. p. 56*5°, its ability 
to suffer ring closure in this manner being in striking contrast to 
that of the lower homologue. 

p-Dibromobenzene is converted by magnesium and formaldehyde 
into p-bromobenzyl alcohol which is readily oxidised to p-bromobenz- 
aldehyde, m. p. 57°, b. p. 105 — 110°/12 mm. The latter substance 
is transformed by magnesium methyl bromide into p -bromophenyl- 
methykarbinol , C 6 H 4 Br*CHMc*OH, a colourless, viscous liquid, 
b. p. 133 — 134°/15 mm., 127 — 128°/11 mm., df -2 1*4690, df 1*463, 
1*56713, nr 1-57190, 1*58619, ?*”- 1*59650, ng 1*5697. 

:(The substance can also be prepared from magnesium p-bromo- 
phenyl bromide and acetaldehyde.) It is transformed Joy sodium 
hydrogen sulphate at 150° into p -bronmtyrene, C 6 Ii 4 Br*CHICH 2 , a 
colourless, mobile liquid, b. p. 88*5 — 89*5°/16 mm., 83*5— 84*5°/ll 
mm., m. p. 4*5°, df* 1*4098, df 1*401, 1*59137, wjf 1*59931, 

<’1*61960, n™ 1*63801, ng 1*5961. p-Bromobenzaldehyde and 
magnesium ethyl bromide give p ■bromophenyldhylmrbind, b. p. 
138-139711 mm., dp 1*4085, df* 1*4084, df 1*404 , nf* 1*55779, 
<*1*56227, nj* 1*57505, a™ 1-58577, »g 1*5607, which is con- 
verted by sodium hydrogen sulphate into p ‘bromopropenylbenzene, 
C 6 H 4 Br*CH:CHMe, m. p, 35°, b. f>. 108— 110°/11. mm., 238— 
239° /atmospheric pressure, Jf 1*3309, df 1*356, n* 1*57746, 
<1*58391, 1*60372, 1*62159, 1*5934. Magnesium p-bromo- 

phenyl bromide and acetone give the expected carbinol, which was 
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not isolated in the homogeneous condition , it is transformed int< 
jp^mompropenylbenzene, C 6 H 4 Br*CMe.CHa, b. p 110°/U mm 
228° /atmospheric pressure, m, p. H » $ 1*3692, df 1*350 
<1-57721 < 1*58346, < 1*60497, < 1*62089, «§ 1*5835. 

*The broininated styrenes could only be caused to react incom 
pletely with magnesium. ^ 

Some Condensation Reactions with Di-p-dimethylamino. 
benzhydrol {Michler f s Hydrol). Marston Taylor Boge^ 
and A. Ruderman {J. Amer. Chem. Soc.> 1922, 44, 2612—2621).^. 
Di*®-dimethylaminobenzhydrol (Michler’s hydrol) condenses with 
the imides of succinic and phthalic acids to give the corresponding 
leucauramines, which on hydrolysis by alkali give the amic acids. 
The condensation may be carried out in either alcoholic solution 
or concentrated sulphuric acid. Under these conditions, succin- 
imide gives 5 uccitiy l - ku cauT ami a c , in. p. lol (con*.). With nitrous 
acid, this yields succ inyldinitroleu can routine, m. p. 94—96° (decomp.), 
and on hydrolysis gives di -ip-diincthylaTfiinobc nzhydrylsu ccituirtiic 
add , , m. p. 170°. Phthalimide and Michler’s hydrol give in alcoholic 
solution phthalyl-kucaurami n e in its stable form, m. p. 186-7° 
(corr.), whilst, if the condensation takes place in concentrated 
sulphuric acid, a labile form, m. p. 90°, is obtained and on heating 
is converted into the stable form. When oxidised with lead peroxide 
this compound gives pMulyUeucmraminecarbviol, in, p. 176“ 
(corr.). DinitropMhalyl-kucauraminey m. p. 104° (decomp.), and 
di-pdiimihyhminobenz^ add , m. p. 163*8° (decomp, 

corr.), were prepared. The amic acid when oxidised by lead 
peroxide gave the corresponding carbinol , m. p. 187° (corr.}. 
Michler’s hydrol did not condense with phthalimidine, but with 
phthalide gave di-bisdimethylaminobenzhydrylphthalide, m. p. 201 s 
(corr.). A condensation product was not obtained from 4-nitro- 
phthalimide, but 3-aminophthalimide yielded 3-leucauramintjl 
phthalyi-leticauramine , m. p. 219 — 220° (corr.). 

Anthraquinone, its a- or [3-amino-derivatives, alizarin, thio- 
carbamide, or benzoylenecarbamide failed to react with the hydra! 
under the experimental conditions, but dehydroth io-p-toluidine 
condensed readily with the hydrol in alcoholic solution to give 
2di-p-dimethylaminobenzhydry(benzthiazole t m. p. I9CR-191 0 (corr.). 

In alcoholic solution, “ saccharin ” gives a deep blue coloration 
with the hydrol even in dilute solution, and this reaction appears 
to be a delicate test for either compound. W. G. 


Solubility. VII. The Solubility of Salts of Aromatic 
Acids. Fritz Ephralm (Ber., 1922, 55, [B\, 3472-3486; cf.A., 
1922, ii, 574, and earlier abstracts). — The communication is the 
first of a series devoted to a study of the solubilities of metallic salts 
of organic acids and is confined to a qualitative survey of the 
field. Aqueous solutions of the sodium salts of seventy-three 
carboxylic or sulphonic acids, generally normal in concentration, 
are mixed at the atmospheric teu^perature with equivalent quantifies 
of normal solutions of barium, strontium, calcium, and mercunc 
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chlorides, magnesium, zinc, ferrous, manganese, cobalt, nickel, 
copper, and cadmium sulphates, lead and silver nitrates, and the 
gradual or immediate formation of precipitates or their failure 
to appear is recorded. The acids used are benzoic, phenylacetic, 
cinnamic, p-naphthoic, phthaiic, naphthalic, o- and p-chloro- 
benzoic, 4-chlorophthalic, salicylic, 2- and 4-hydroxy-m-toIuic,3-hydr- 
oxy-p-toluie, 3- and 1 -hydroxy- ^-naphthoic, 3 : 5- dihydroxy benzoic, 
p-hydroxybenzoic, p-methoxybenzoic, o-benzoylbenzoic, o-p-toluoyl- 
benzoic, o-m'-nitro-p'-toluoylbenzoic, o-a-naphthoylbenzoic, o- and 
p-nitro benzoic, 4- ni tro - 2 - hydroxy benzoic , 5- and 4-chloro-2-nitro- 
benzoic, 2-mtro-6-hydroxybenzoic, 3-nitro-4-methoxybenzoic, 4- 
chloro-3 : 5-dinitrobenzoic, o-, wi-, and p-aminobenzoic, 4-amino- 
bhydroxybenzoic, and 3-amino-4-metboxybenzoic. The following 
mlphonic acids are employed : benzene-, 2 : 4- and 3 : 4-dimethyl- 
benzene-, a- and [3-naphthalene-, 2 : 5- and 3 : 4-dichlorobenzene-, 

1 - chloronaphthalene-, 5-dibromonaphthalene-2-, p-hydroxy benzene-, 
5- and 4-hydroxynaphthalene-l-, 6-hydroxynaphthalene-2-, 5- and 
3.nitro-2-methylbenzene-, 4-chloro-3-nitrohenzene-, 3 : 4-dichloro- 
5-nitrobenzene-, 5-nitronaphthalene-l-, 6-nitronaphthalene-2-, 3 : 5- 
dinitro-4-methylbenzene-, 3 : 5-dinitro-2 : 4-dimethylbenzene-, and 

2- chloro-3 : 5-dinitrobcnzenc-, sulphanilic, 4- and 3-sulphobenzoic, 
and 3-sulpho-4-hydroxybenzoic acids. Benzene- 1 : 3-di-, naphthal- 
ene-2 : 5-, -2:7-, and -1 : 5-di-, l-nitronaphthalene-3 : 6-di-, di* 
bromonaphthalene*2 : 7-di-, 2 : 6-dinitrobenzene-l : 4-di-, 1-carboxy- 
benzene-2 : 4-di-, naphthalene- 1 : 3 : 6-tri-, 1-chloronaphthalene- 
3:6: 8-tri-, 2-chloronaphthalene-3 : 6 : 8-tri-, and 1-nitronaphthal- 
ene-3 : 5 : 7-tri-sulphonic acids are also used. 

The barium, lead, and silver salts of the carboxylic acids are 
without exception sparingly soluble, as are those of copper, except 
in two cases in which the acids contain vicinal carboxyl groups. 
The precipitates are usually caseous or voluminous, whereas those 
of other salts are crystalline. This property appears to be con- 
stitutional and not simply attributable to the rapidity of the 
separation. In many cases, the separation of the precipitates 
occurs relatively very slowly, although the substances once formed 
are frequently very sparingly soluble. The phenomenon can 
scarcely be attributed to simple supersaturation, and it appears 
more likely that an equilibrium between true and complex or 
pseudo-salt exists in the solutions. In certain cases in which the 
initial salt form is sparingly soluble, this change is very obvious. 
Thus, for example, cadmium phenylacetatc is immediately pre- 
cipitated, but speedily re-dissolves and subsequently crystallises 
in a different form. Similar observations are recorder with the 
cadmium and copper salts of 4-hydroxy-m-toluic acid, the two 
varieties of the copper salt being "further distinguished by their 
respective brown and green colours. Further confirmation of the 
existence of two distinct types of salts is found in the observation 
that the strontium salts in respect of solubility do* not by any 
always fall into lilie betweqp the corresponding barium and 
™um salts. Frequently the equilibrium between the two forma 
13 °nly slowly established; this is well illustrated by the zinc, 
vou cxxiv. i. c 
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manganese, and cobalt salts of napkthalic acid. The observation 
that separation is expedited by warming the solutions is regarded 
as strong evidence that a chemical reaction is here involved and 
that the phenomenon is not simply one of crystallisation. 

The great solubility of the magnesium salts, which in many 
cases exceeds that of the sodium salts, is remarkable. The mercuric 
salts are generally freely soluble and are only precipitated when 
the parent acid forms a complete series of sparingly soluble salts 
or possibilities exist for the formation of internal complexes. The 
salts of zinc, manganese, ferrous iron, cobalt, nickel, and cadmium 
have medium solubilities; of these, the cadmium and to a less 
extent the zinc compounds tend to have the lowest solubilities and 
to approximate in their behaviour to the copper salts. 

The influence of the organic residue on the .solubility of the aalts 
is discussed at considerable length. The observations, however 
are of a preliminary nature. 

The salts of the sulphonic acids are generally more freely soluble 
than those of the corresponding carboxylic acids. In this respect 
the behaviour of naphthalene-p-sulphonic acid is altogether ex- 
ceptional, since its salts, in particular the magnesium compound, 
are distinguished by their sparing solubility (cf. A., 1921, i f 508)' 
The introduction of a nitro-group into the molecule appears to 
increase the solubility of the salts, but the effect is not further 
enhanced by the introduction of a second nitro-group. As in the 
case of the carboxylic compounds, the barium and lead sails are 
generally the most sparingly soluble, whereas the silver salts cf 
the sulphonic acid are relatively soluble. The mercuric salts an. 
in general, freely soluble, whilst a great increase in solubility is 
noted in the case of the copper salts. The sodium salts in mam 
cases do not dissolve freely. 

The solubility of the salts derived from adds containing a 
sulphonic and a carboxyl group resembles in general that of the 
simple sulphonic acid. The introduction of a second sulphonic 
group into the molecule does not further increase the solubility 
of the salts. rr w * 


Preparation of Phenylglycine-o -carboxylic Acid. Herbert 
T. Haller (./. Ind. hng. C hem., 1922, 14, 1040— 1044).— The miction 
uetween anthramlic acid and chloroacetic acid for the preparation 
ot phenylglycme-o-earboxylic add was studied. The best yields 
were obtained under the following conditions : Concentration, 25 1 

fniS J 1 10 , acld , m ®°*f r : - 01 water - Ratio. 2 mob. of mthl 
arnlic acid to 1 mol. of chloroacetic acid, (xmdensing agent, 2$ 

of carbonate to 1 mol. of chloroacetic acid. Tw- 

90 * im * of reaction, 1 hour. The use of an alkali 
- 1 ? e , ^ a condensing agent gives a better yield than an 
equivalent amount of an alkali hydroxide. " H. C. K. 

0f P- i V minobei woate. Socikty m 
“ I! ? ??*“ < Slviss Rat- 92300; from Ok* 

( 19—, iv, .11; cf. Adams and Voiweilcr, A., 1921 , 1 , 416 ).- 
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Compounds containing the p-nitrobenzoyl group are allylated and 
the allyl p-nitrobenzoate is reduced. For example, p-nitrobenzoyl 
chloride is heated with ally! alcohol at about 80°, or p-nitrobenzoic 
acid is esterified in the presence of hydrogen chloride.* The allyl 
p.nitrobenzoate thus obtained is a light yellow oil crystallising on 
cooling, having m, p. 30° and b. p. 146 — 152°/3 mm. Allyl 
p-aminobenzoate obtained by reduction of the latter compound 
forms almost colourless needles, m. p. 54°. It is a local ansesthetic. 

G. W. R. 

Preparation of Complex Silver Compounds. F. Hoff- 
m4JN-La Roche & Co. (D.R.-P. 1356912, Swiss Pat. 90809, 
9U0p, and 91109; from Chem. Zentr ., 1922, iv, 711; cf. Myers, 
A., 1921, i, 843). — Organic or inorganic silver salts are allowed 
to react with thio-acyl derivatives of aromatic amines. * a -Thiol- 
acelylamidophefiol, an amorphous, yellow powder, m. p. 105°, 
from chloroacetylamidophenol and sodium persulphide, is allowed 
to react with silver nitrate solution. The silver a -thi olacclylamido - 
phenol obtained contains 37-2% of silver and gives no precipitate 
with sodium chloride, hydrogen sulphide, or ammonium sulphide 
solutions. From sodium a-ihiolacetylmnidosalicylate, silver sodium 
rjAhiolacetylmiidosdicylate is obtained, a -Thidacetylamidosalicylic 
acidf obtained from cMoroacetylamidosalicylic acid and sodium 
persulphide, is a light yellow powder, m. p. 223°. It gives a sodium 
salt. Similar products are obtained by the action of silver nitrate 
hi the sodium salts of thiolisovalerylamidosalicylic acid and thiol - 
mpionylamidosalicylic acid, respectively. The latter compound 
m m. p. 226°. These acids are prepared by the action of sodium 
3ersulpbide on bromoisovalerylamidosalicylic acid and bromopro- 
mnylamidosalicylic acid, respectively. G. W. R. 

The Resolution of Phenoxypropionic Acid and o-Nitrc- 
phenoxypropionic Acid into their Active Components. E. 

Fourneau and G. Sandulesco {Bull. Soc . chim., 1922, [iv], 31, 
188—993). — In resolving acids into their optical isomerides, the 
3hoice of zohimbine as a base leads to the formation of salts which 
crystallise readily and are separable without difficulty. Details 
ire given of the separation of the phenoxypropionic acids as salts 
of yohimbine and of the o-nitrophenoxypropionic acids as salts of 
yohimbine and of cinchonine. In both cases the active form of 
the acids melt at a lower temperature than the racemic mixtures; 
i and /-phenoxypropionic acids have m. p. 87°, the mixture 115°; 
the corresponding temperatures for o-nitrophenoxypropionic acid 
being 111-112° and 157°. H. J. E. 

Ethyl Phenylpyruvate. II. H. Gault and R. Weick {Bull. 
to. chim., 1922, [iv], 31, 993—1026; cf. A., 1922, i, 1024).— 
Various reactions of the three isomeric forms of ‘ethyl phenyl - 
pfruvate were studied and grouped according to whether they 
* ere (a) different in the case of the enolic and ketonic forms, or 
common to all three forms. Among the former are the color* 
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ation obtained in presence of femp chloride, the formation of addif 
tive bromine derivatives, the addition of phenylearbimide yielding 
the phenylurethane, and the action of hydrochloric acid, which 
reactions the authors regard as fundamental for distinguishing 
between the a- and (3- and the y-forms. The reactions common to 
all three isomerides include formation of esters, lactoniaation, and 
condensation. An attempt to investigate the isomerism of ring- 
substituted derivatives of ethyl phenylpyruvate was abandoned 
owing to the difficulty of preparing these substances. The refrac- 
tive indices of the isomerides were found to be : 0, 1 '49735, 

y, 1 -49821 ; the value for the a -ester was not determined by reason 
of the rapid oxidation of the substance in air. Theoretical con- 
sideration of the results indicates that the p-form is enolic, and on 
chemical grounds the a-ester is considered to be similar, the two 
being stereoisomerides ; it is not possible, as yet, to decide which 
is the cm and which the trans form. The y-ester has, on theoretical 
grounds, the ketonic form. 

The following substances do not appear to have been previously 
described: Ethyl frbromopfonylpyruvate, CHPhBrCO'C0 2 Et, a 
mobile, yellow liquid of characteristic odour, b. p. 182 — 184*5 4 /20 
mm.; Ethyl <x^dibrom~x-kydroxy-^pkcnylpropion<Ue t 
CHPhBr*CBr(OH) , C0 2 Et, 

a yellow, crystalline solid, m. p. not determined, as the substance 
is too unstable : it is stated that this is the first instance of the 
isolation of a brominated cnolic compound; Ethyl a -ttceloxy.fi. 
phnylpropionate , a colourless oil of pleasant odour, b. p. 161— 
163°/16 mm.; Ethyl oL-benzoytoxy^phenylpropionate, yellow oil, 
b. p. 22u— 226°/15 mm.; Ethyl a- acetoxycinmrnate, white crystals, 
in. p. 33*5°; Ethyl V'benzoyloxycinnarMUe , white needles, m. p. 87°; 
a-Kdo-fi-phenyl-y-benzylhuiyrolactom-y-carboxylamide, 
CHPh^p^CHgPh 


white crystals, m, p, 229°; 2-benzylidene-l : 4‘dihydroou‘\ 

n TT ^NH'CiCHPh 4I *2 

’ y e ^ ows n*wlute crystals, m. p. 210 . 


2-benzylidene-l : 4 - dihydroquinoxalom, 


Preparation of an ar-p-Tetrahydronaphtholcarboxylic Acid 
and its Ester and Acyl Derivative. Tetraun G.m.b.H. 
(D.K-P, 357663; from Ghem. Zentr 1922, iv, 761).— An anhydrous 
amah salt of ar- p-tetrahydronaphthol is treated with carbon 
dioxide at temperatures above 100°, After acidification, the 
resulting produce is changed into esters or acyl derivatives by the 
usual methods. The potassium salt of ar-(3-tetrahydronaphthol, 
treed from water in a stream of hydrogen at 150—160°, is treated 
with carbon dioxide under pressure for several hours at 160-170°. 

r one molecule of carbon dioxide has been absorbed, the product 
is dissolved in water and acidified with hydrochloric acid. The 
P-tetrahydronaphi,hol-a.-carboxyUc afid thus obtained forms colourto 
es ’, , m . P' • 1^8'. It gives a deep blue coloration with 
feme chlonde. The methyl ester has b. p. 184—185720 mm.; it 
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has aft odour like that of ethyl acetoacetate, and forms a crystalline 
mass on keeping. By the action of acetic anhydride on the carb- 
oxylic acid at 100° in the presence of sulphuric acid, $-acetoxytetra- 
hydrompMMene-o-carboxylic acid, ra. p. 142 — 143°, is obtained. 

G. W. R. 

Certain Acidic Derivatives of “Dinitriles “ and (3-Amino- 
crotonic Esters. Erich Benary and Martin Hosenfeld 
(. Ber 1922, 55, [5], 3417 — 3429; cf. Benary and Schmidt, A., 
1921, i, 776). — -In continuation of previous work, the introduction 
of the phenoxyacetyl group into iraidoacetonitrile, imidobenzoyl- 
acetonitrile, and imidotoluoytacetonitrile hag been investigated. 
The use of the ester in the presence of sodium ethoxide leads to the 
production of a A-derivative, whereas C-compounds are produced 
from the acid chloride in the presence of pyridine. The condens- 
ation of the ester with these substances in the presence of potassium 
ethoxide has been described by Meyer (A., 1914, i, 996), but evidence 
is now adduced to show that his conception of the products as 
^-derivatives is incorrect. 

Whereas in the previous instances investigated the production 
of uniform C - or W-derivatives has been observed according to the 
mode of procedure, it is found that einnamoyl chloride and diaceto- 
nitrile give a mixture of about equal quantities of the two isomerides, 
whereas cinnamic ester and sodium ethoxide give only the 
iV-derivative. Amino- a-phemxyacetylerotononitrile, 
NH,*CMe:C(CO*CH s -OPh)-CN, 

slender, colourless needles, m. p. 1G7°, is prepared by the action of 
phenoxyacetyl chloride on imidoacetylacotonitrile in anhydrous 
ethereal solution in the presence of pyridine. It is converted by 
A-sodium hydroxide solution into fi-hydroxy- z-phenoxyacdylcrotovo- 
nitrile , OH'CMel^CO'CHg’OPhpCN, almost colourless needles, m. p. 
138°, the enolic nature of which is established by the isolation of the 
green copper salt. {3-Amino-a-phenoxyacetylerotononitriIe is con- 
verted by phenylhydrazine into i-cyano-l-phenyl-D-phenoxymethyl-Z- 

metkylpyrazolc, CMe^^^pjl^C'CHg-OPh, colourless needles, m. p. 

73 — 74°, which is also prepared by the action of phenylhydrazine on 
{3-hydroxy-a-phenoxyacetylcrotononitrile in acetic acid solution. A 7 - 
P'Phenoxyacetylamidocrotononitrile, OPh-CH 2 *CO*KH‘CMeICH*CN, 
m. p. (a-form) 96°, ({3-form) 123° (of. Meyer, loc. cit.), is decomposed 
by A-sodium hydroxide solution with the formation of phenoxy- 
acetic acid, and by phenylhydrazine in acetic acid solution with 
production of phenoxyacetic acid phenyl hydrazide. 

P- A wnwo- x-phenoxyacet ylci mia monitri le , 

NH 2 -CPh;C(CO*CH 2 'OPh)»CN, 

glassy, hexagonal plates, m. p. 152°, is prepared from imidobenzoyl* 
acetonitrile, pyridine, and phenoxyacetyl chloride in the presence 
ether, and is transformed into (3 - hydroxy - a -phenox uacdylcin ?j a m o- 
irfk 6 ’ £H<!Ph*C(CO*CH 2 ‘OPh)*®N, lustrous leaflets, fn. p. 118°. 
Vith phenylhydrazine in acetic acid solution (50%), it gives 
■cyano-l ; 3-diphznyl- 5-phenoxymdhylpyrazok , slender, colourless 
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needles, m. p. 158°. (^Phenoxyacetylamidocinnamonatrile, 
OPh*CHo-CO , NH , CPh:CH‘CN, m. p. (a-fonn) 95° (Meyer, he. tit., 
gives 87®), m, p. (p-form) 114°, is converted by N-sodium hydroxide 
solution into phenoxyacetic acid, and by phenylhydrazine into 
phenoxyacetic hydrazide. The product obtained by coupling the 
(3 -variety with diazobenzene chloride in alcoholic solution has 
m. p. 140° (Meyer, he. cit., gives 110°), and appears to have the 
composition C 23 H 18 0 2 N 4 ; its nitrogen content is greater than that 
found by Meyer, 

$-Amino-ci-phenoxyac-dyl-$-p-tolylacrybnitrile, 

C 6 H 4 Me'C{NH a }:C(CO‘CH 2 ‘OPh)*CN, 
large, colourless needles, m. p, 178°, fi-hydroxy- u-phenoxyacetyl. 
p-p dolylacryhnitrik, C^Me’ClOH^CfCO^^^OPh^CN, colourless 
crystals, m. p. 141°, and i-cyamA-phmyl-S-p-hlyl-o-pheiuyxymeJbjl 
pyrazole, ‘long needles, m. p. 167°, are obtained by similar methods. 
p'Phenoxyacetylamido-fi-p-tolylacrylonitrile, tn. p. 148° (cf. Meyer, 
he. cit.), is decomposed by sodium hydroxide or phenylhydrazine in 
the manner described for the analogous JV-compounds. 

Ethyl chloroformate, imidoacetylacetonitrile, and pyridine give 
an unstable substance, C 12 H l5 0 2 N 3 , a pale yellow, crystalline powder, 
m. p. 129—130° (decomp.). It is decomposed by boiling sodium 
hydroxide solution with the evolution of ammonia and pyridine. 
When preserved in the presence of water or alcohol, it forms a 
yellowish-red powder, decomp. 265 — 280°. 

Imidoacetylacetonitrile, cinnamoyl chloride, and pyridine in the 
presence of ether yield a mixture of p- amino- z-cinmmoykrotono ■ 
nitrile, NH 2 ‘CMe!C(CO*CH!CHPh)*CN, colourless needles, m. p. 
198—199°, and fi-cinnamoylamiruycrotononitrile, 
CHPh:CH*C()-NH*CMe:CH-CN, 

colourless, quadratic plates, m. p. 191—192°. The latter substance 
is transformed by jV- sodium hydroxide solution into ammonia and 
cinnamic acid, and by bromine in the presence of chloroform into 
^•(I'brmnocimamoyhmmocrotononitnle, 

CHPh:CBr-CO'NH-CMe:CH-CN, 

a colourless, crystalline powder, m. p. 144— 145°. p- Amino-*- 
cinnamoylcrotononitrile is converted by sodium hydroxide solution 
into $-hydmxy^cinmmylace,tone, ()H*CMe:C(CO'CH:CHPh)'CN 
(enolic form), sulphur-yellow needles, m. p. 130°, and by phenyl- 
hydrazine into 4 - cyano- 1 -phenyl- b-styri/LS-mcthylpyrazole , slender, 
colourless needles, m. p. 134°. fi-AmiM-x-cinmnwyhrotonoiiitrik 
dibromide, CH 3 *C(NH 2 );C(CN)-CO-CHBr-CHBrPh, crystallises in 
slender needles, m. p. 220° (Uecomp.) after darkening at 205°. 
M mino-z-cinnamoylcintiamonitrile 

NH 2 -CPh:0(CO-CH:CHPh)-CN, 

long, colourless needles, ra. p. 173° (prepared from imidobenzovl* 
acetonitrile, cinnamoyl chloride, and pyridine) is converted in the 
usual manner into $-hydroxy-«L-cinnamoylanwmonitrile t 
OH-CPh:C(CO*CH:CHPh)*CN, 

lemon-yellow needles, m. p. I«°, and UyanoA : Uiphnyll 
Siyrylpyrazde, colourless needles, m. p. 205° (decomp.). b-Cirmm- 
oylaminocmmmonHriU, CHPhlCH-CO'NH^CPhlCH-CN, prepared 
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from the nitrile, cinnamic ester, and potassium ethoxide, crystal 
Uses in long, colourless needles or leaflets, m. p. 134 — 135°. 

Ethyl $-amin o- cL-phenoxyacetylcroton ate, 

NH 2 -CMe:C(C0*CH 2 ;0Ph)-C0 2 Et, 

jn. p- 159°, is prepared by the action of ethyl (3-aminocrotonate 
or phenoxyacetyl chloride and pyridine in the presence of ether. It 
is converted by the successive action of phcnylhydrazine and 
alcoholic potassium hydroxide solution into l-ph-e7}yE3-phenoxy- 

7 tiethyl‘5-methylpyrazoleA-carboxylicacid, N<T^pj^ 3 

brown needles, m. p. 178°. Ethyl $-pke n o xyacctyki m i n ocrotonate., 
OPh*CH 2 ’CO‘NH*CMe!CH , C() 2 Et, prepared by the ester method, 
crystallises in colourless needles, m. p. 88°. H. W. 

Halochromism of the Fulgides. Hans Stobbe and Richard 
Dletzel ( Ber ., 1922, 

of diphenylfulgide, 

and tetra-phenyl compounds have been investigated. The sub- 
stances dissolve in indifferent media such as light petroleum, 
alcohol, and chloroform, yielding solutions of their own colour in 
the solid state, whereas in strongly acidic liquids such as mono-, 
di-, and tri-chloro acetic acids they give solutions of a much darker 
colour. The isolation of the fulgides from these solutions in the 
form of their solid molecular compounds has not been accomplished, 
since they dissociate into their components in the presence of 
water, even when a large excess of acid is used. The investigation 
has therefore been confined to their solutions in chloroform and the 
three chloroacetie acids. The absorption of light is dependent or 
the strength of the acid; in the weakest of these, the limit ot 
absorption approximates to that observed in chloroform solution. 
It therefore appears that, even in the presence of an excess of the 
acid, the fulgide is present partly as the monochloroacetate and 
partly as fulgide, and that this equilibrium is most markedly dis- 
placed in favour of the salt in the trichloroacetic acid solution. 
The constitution of the fulgide has a regular effect on the absorption 
of light. The ultra-violet spectra have also been examined. The 
absorption of solutions of the fulgides in chloroform are characterised 
by an ultra- violet band in the region of short wave-length and a 
“ colour band ” in the visible region. Increase in the number of 
the phenyl groups has no effect on the former, but causes an 
increased intensity in the latter and also a considerable displace- 
ment towards the red end. Jn the three chloroacetie acid solutions, 
the absorption is similar, but differs from that observed in chloro- 
form. In place of the two bands of the latter, the ultra-violet 
band in the chloroacetie acid solutions disappears and is replaced 
by a narrow colour band which is»very strongly displaced towards 
the red end. This displacement of the band is characteristic of the 
transition from a saturated tp an unsaturated compound. It 
appears, therefore, that (in accordance with Pfeiffers method of 
formulation) the fulgides function as normal salts. 


55, [B], 3567— 3580).— The absorption spectra 
nxjT 5 i!*!^ and the corresponding tri- 

CHPh.C*CO 
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The 


ralr-C.no HX , , . „ CHAfrOOOr-x HX 

OilAr.L UJ^tq UA ^ as basic salts, .1 m >0 

CHAriaCO -HX CHAr.OCO 

formulae, however, are to be regarded only as structural approxima- 
turns, since they do not take into account the established influence 
of the number of aryl radicles on the strength of the halochromism. 
The colour of the arylfulgides is attributable to the ortho 

quinonoid tetrahydrofuran nucleus, an( ^ to the 


number and nature of the aryl substituents. The effect of 
the opening of the ring or alteration of its unsaturated character 
has been examined in the cases of diphenylfulgenic acid, 
C0 2 H-C(:CHPh)*C(:CHPh)*C0 2 H, triphcnylfulgenic acid, and tetra- 
hydrodiphcnvlfulgide (dibenzylsuccinic anhydride). The absorp. 
tion curves of the fulgenic acids in chloroform are precisely similar 
to those in the chloroacetic acids, so that their molecular condition 
in the solutions must be almost the same. The halochromisni 
which is so strongly marked with the fulgides has practically dis- 
appeared after the opening of the ring and loss of the quinonoid 
nucleus. A comparison of the absorption curve of tetrahydro* 
diphenylfulgide with that of diphenylfulgide shows that the former 
is much more transparent, and also that the narrow ultra-violet 
band of the latter persists after hydrogenation. On the other 
hand, the absorption curves of tetrahydrodiphenylfulgide in 
alcohol and trichloroacetic acid are very similar. In this case, 
as with the fulgenic acids, halochromism is scarcely perceptible; 
the carbonyl groups are not in themselves capable of uniting with 
chloroacetic acid. For this purpose, the ethylenic linkings of the 
non -hydrogenated fulgide are indispensable; they strengthen the 
unsaturated nature of the carbon atom, and thus indirectly cause 
a deepening of the colour. H. W. 


Resorcinolphenylsuccinein. Arthur Lapworth and Johx 
Alexander McRae (T., 1922, 121, 2722 — 2724.) 


A Condensation of Dehydrodeoxycholic Acid.’ Tomihide 
Shimizu {Z. physiol Chem 1922, 123, 159-163).-— Dehydrodeoxy- 
cholic acid on treatment with hydrogen chloride in alcoholic solution 
not only is esterified, but also an aldol condensation takes place 
between a keto-group of one molecule and a methylene group of 
another, and in addition the hydroxyl group formed in this process 
is replaced by chlorine, a compound , C 52 H 79 0 7 C1, m. p. 204°, being 
formed. On treatment with sodium ethoxide, this compound is 
hydrolysed and also loses hydrogen chloride, to yield an unsaturated 
dibasic add, C 48 H 70 O 7 , six-sided prisms, m. p. 276°. In addition 
to the above-mentioned condensation product, the simple ethyl 
ester, lustrous leaflets, m. p. 108°, can also be isolated, and if methyl 
alcohol is used instead of ethyl alcohol, no condensation takes place, 
the sole product being methyl dshydrodemycholate , fine needles 
aggregating into leaflets, m, p. 130°. W. 0- X. 
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The Bile Acids. XV. ^-Choloidanic Acid. Heinrich 
Wuhand {Z. physiol . Ckem., 1922, 123, 237— 245).— f Choloidanic 
acid formed, along with choloidanic acid, in the oxidation of 
deoxybilianic acid has the formula It forms- a neutral 

tetramethyl ester, C 28 H 42 O 10 , a dimethyl ester, C 28 H 38 O 10 , long 
needles, m. p. 268°, and a barium salt, C 26 H 36 0 1() Ba, glistening 
needles. When heated, it loses carbon dioxide and water, to form 
'pyrO'ijf-chdoidanic acid , lustrous leaflets, m. p. 246° 

(hydrate, C^H^O^HoO, glistening needles, m. p. 115—116°). The 
dimethyl ester of ^-choloidanic acid yields, when heated, the neutral 
ester of a monobasic acid , C^H^O^OMe, m. p. 192°. W. 0. K. 

The Bile Acids. XIV. Cilianic Acid, Ciloidanic Acid, 
and Biloidanic Acid. Heinrich Wieland and Otto Schlich- 
TUNG (Z. physiol. Chem 1922, 132, 213—236 ; cf. A., 1922, i, 838).— 
Ciloidanic acid, C^H^O^, may be oxidised by nitric acid, d 1*52, to 
biloidanic acid, C^H^O^. ^h e formula given previously for this 
acid, is not correct, and it is found that it is identical 

with norsolanellic acid. When heated with sulphuric acid, ciloidanic 
acid loses carbon dioxide and carbon monoxide, to yield a Icelo- 
telracarboxylic acid , C 22 H 32 O fl , needles, m. p. 238°, [ct]b 5 -f 73-5°. This 
keto-carboxylic acid on oxidation by nitric acid (d 14) yields 
biloidanic acid in a very pure form, and by this means the new 
formula has been established. Biloidanic acid when heated in a 
vacuum loses w T ater and carbon dioxide to yield pyrobiloidanic 
acid , C 2 ,H 28 0 8 , fine, microscopic prisms, m. p. 193 — 195°. If this 
acid is heated with alkali, an internal lactone ring is hydrolysed, 
and an act'd, C^H^O^HgO, is formed. The constitution of the 
bile acids is discussed in the light of these results, and modifications 
of the earlier formulae are suggested. W. 0. K. 

The Acidity of Gallaldehyde. M. Nierenstein (Ber., 1922, 
55, [If], 3581). — The presumed great acidity of gallaldehyde has 
been regarded by Rosenmund and Zetzsche (A., 1918, i, 301) as 
indirect evidence against Nierenstein’s observation (A., 1909, 
i, 402) that gallaldehyde is formed by the hydrolysis of gallotannin. 
The recognition that the aldehyde is not so acidic as was supposed 
(Rosenmund and Pfannbuch, A., 1922, i, 1030) invalidates this 
argument. H. W. 

The Condensation of o-Halogenoketones with Aldehydes. 

Sven Bodfokss (Ber., 1922, 55, [if], 3581). — A claim for priority 
against Bauer and Werner (A., 1922, i, 1034: cf. Bodforss, A., 
1917, i, 223; 1919, i, 211). H. W. 

Some aapp-Tetra-suhstituted Propiophenones and the Pro- 
ducts they yield on Decomposition with Sodamide. Georges 
Urn. Chim ., 1922, 18, 216-262; cf. Haller and Bauer, 
A, 1909, i, 108, 654; 1910, i, 300; Dumesnil, A., 1911, i, 718). — 

study of the action of organo-magnesium compounds <3n phenyl 
s yryl ketone and phenyl mcthyfenedioxystyryl ketone with form* 

ion of ^-substituted acetophenones and subsequent substitution 
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in the a-position with methyl or ethyl groups resulted in the 

* <*! Jfft 

ci^staia, m. p. !*>’. h P--**"/ 13 13 

ZMrtLlenedioxyphenyl-li-methylvroptophe.)wne, pnsma, m. p. 73 

V b - 

SUS Sm ***^ ». p "i,»ff*»h!f5JniSf7 

„„„ j„ jig 0 &.phenyl-*-methyl-$-elhylproj)U>pkenone, crystals, 
„ ’ ri_55« ■ Pphimil-^melhyl-9-ethylFopwphenon^ mobile 

W id b p lM^ P-pAe^-oc^-trirfAyJprop.opAcrio^ mobae bquid 
b p 195°, 760 mm. ; ^phnyl-^dyU-fi^pop^none, colour- 
less' crystals, m. p. 116°; P .p^n^-p4dyl^ethylj^^m M 


colourless crystals, m. p. *v* , - r- — * 0 - M r 

wdAoxyp/ic«y/*a-mef%/proptop^none, m. p. • P $ e ' 

iioxyphenyU^dimetkylprojnophenoM, m . p. *0 . p-Methylem 

diom^nyl-M^trimethylprixpio^enom, colourless, mobile bquid, 

b d 230 fl- Melhylenedioxyphenylx-nidhy thyi Ipropiophenone. 

an oil b P 236°/15 mm, ^MdhylenedioxyphenyUa-dmelhyl 
fi-ethylpropiopkenonc, an oil, b. p. 235°/ll mm^-melhyknedtoxy. 
phe«yUf.diethylpropiophr,«one, an oil, b p. 234— 235 /13— 14 mm 
ft -Phenyl f i-me/%/e«crf?o^pAeny?-a-md%/pr()pioptenone, needles 

m p 128° In those cases in which both ^substituents are of 
aromatic type, the second ^-substitution takes place with difficulty. 
The action of sodamidc oil the tetra-substituted derivatives results 
in fission of the ketone molecule at two different points, the two 
types of decomposition occurring to the same extent . 


131°, b, p. 252°/12 mm. Phenyl 


CHRR''CR / R^*COPh-bNH 2 Na 


t CHRR , *CR , R"‘CO'NHNa+C fi H l 




' 6 n 6 

CHRRXTlR'R''4-COPhvNHNa 


The reaction affords a ready means of preparing tetra-substi- 
tuted propionic acids. The action of sodamide under the influence 
of heat on the ketones which are mono -substituted in the a-position 
results in formation of two products : 

. CHRR -CHlV*CO*NHNa+C c ll 6 

OHRR'‘CHR'*COI > h -fN H|Na 

* CHKRM?H a R'+COrh*NHNa 

Among the substances obtained by the action of sodamidc an 
the following, pj3- Di phenyl aa-dimdhyl propionamid,^ white crystals, 
m. p. 120°. ay.’ Pi phe nyl^mthylpfropane, mobile, colourless liquid, 
b. p. 14 j°/ 43 mm. y-Phmylfi-mdhylpentane, mobile, colourless 
liquid, b. p. 200°. fi - Ph n yl - aa-dimethyl valeramide , viscous liquid, 
b. p. 180°/11 ram. d-Phenyly-dhylhcxanc, mobile, colourless 
liquid, b. p. 205°. $- Phenyl ax-dimethyl valeric add , crystals, m. ]>• 
82°. ft- Phenyl -aa-d idhyl valeric add, in. p. 68 — 69°. phenyl 

a-dhylpro pionamlde [a -benzhydrylf>utyratnide] ) colourless crystals, 
m. p. 151°. H. J. K- 
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The Synthesis of (3-Keto-bases from Fatty-aromatic 
Ketones, F ormaldehyde, and Secondary Amines. C. Ma n nich 
and D. Lammeeing (Jfer., 1922, 55, [B], 3510— 3526).— p-Ketonic 
bases may be prepared from the salts of secondary amines, form- 
aldehyde, and fatty-aromatic ketones in accordance with the 
equation : 

R.C0'CH 3 +CH 2 0+H‘NH l R2,HCl= 

HgOd-R-CO-CHo-CH^NRiR^HCl. 
Reaction is usually effected by boiling molar quantities of the salt 
and concentrated formaldehyde solution with the fatty- aromatic 
ketone. Frequently, it is advantageous to work in the absence 
of moisture, for example, by heating the amine salt and ketone 
with paraformaldehyde in the presence of alcohol, in which case 
an excess of aldehyde must be used. The synthesis is capable of 
considerable variation. The ketonic component may be aceto- 
phenone, methoxyacetophenone, acetoveratrone, propiophenone, 
deoxybenzoin, or (Tacetyltetrahydronaphthalene, but apparently not 
p-acetylamidoacetophenone, whereas the basic component may be 
dimethylamine, diethylamine, piperidine, tetrahydroisoquinolme, or 
piperazine, but not tetrahydroqmnoline. The keto-bases and their 
hydrochlorides are, in general, fairly stable, but are more or less 
rapidly decomposed at their boiling points into a tertiary amine 
and an unsaturated ketone thus, for example, 

OMe-C 6 H 4 ‘CO‘CH 2 *CH 2 -NMe 2 ^NHMe 2 f OMe-C 6 H 4 -CO-CH:CH 2 . 

The free bases are sometimes solid, and are then purifiable by crystal- 
lisation, and sometimes liquid ; in the latter case, they cannot be 
purified, since they decompose on distillation under diminished 
pressure. In many cases, they have been further characterised 
by the formation of oximes, but the process does not occur smoothly 
when the dimethylamino-group is present in the molecule. The 
Ji-keto-bases are most conveniently reduced to the corresponding 
secondary alcohols by hydrogen “in the presence of palladium, 
but zinc dust and hydnodic acid may also be used. Sodium and 
alcohol are unsuitable, since loss of the amine residue is caused 
thereby; aluminium amalgam in the presence of moist ether 
reduces the ketones to pinacone-like substances. The alcoholic 
bases, in contrast to the ketonic compounds, are quite stable, and 
can be distilled under diminished pressure without decomposition. 

The synthesis just described allows the ready preparation of 
substances which contain nitrogen in the y-position to the benzene 
nucleus. In contrast to the behaviour of the similar substances 
contammg the nitrogen in the p -position, the compounds, 
OH-C 6 H 4 -CO-CH 2 -CH 3 -N>fe 2 , and C 9 H.,(OH) 2 -CO'CH 2 -CH 2 -.\Mc.,, 

10 n , cause any rise in the blood pressure. Anaesthetising 
properties arc shown by the compounds, CH 2 Bz*CH 2 *C 5 NH 10> 

.ana CHPhBz-CHj'C'jNH 10 (all 

L* hlch contain the benzoyl group, but not in the form of 
r)> and b y toe substances OMe-C 6 H 4 -CO-C%CH 2 -C 5 NH J0 , 

c* 2 
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n tt m.PH .OH *NMe C 1 ftH 11 , CO*CH 2 *CH a *C 6 NH 10 , and 
§£# S'CO*CHMeCT,-C 5 NH l0 . The P- amino-alcohols we not 
an^thetics in themselves, but exhibit extremely active properties 
^ tte foTm of their benzoates, being in some cases markedly more 
m tne ioirn vi rT„wtnnatelv thev have also an imtant action. 

P °The following individual substances are described. fi-Pipendino- 

f yl /TJ MW " 

X.SS needH 'm.p. 143“). 1 : 6-DipipmdM : 4- 
dipteyl^e-3: ^ ph(OH) . CPh( oH)-CH a -CH a -C 5 NH 10 . 

/ f \ m 10 n “ 9 OO 0 2 (decomp ) [hydrochloride, decomp, about 
7oT b formf large plato m P lV P-^inoerty^enyi- 
OH-CHPb-CH 2 -CH 2 -C 5 XH 10> W * , * ,J. 

a"die“- £■ 

K «• P- 118 °). ^Tetra^moguinolinodhyl 

phenyl ketone, COPh-CH 2 -CH 2 -N<^g>C,H t . a viscous liquid 

which solidifies in a freezing mixture, and its hydrochloride, m. p. 
188° 1 • i-Di-ft-benzoykthi/lpiperazine, crystalline granules, m. p. 

141 ° (hydrochloride, decomp. 190°; picrate, needles, decomp, above 
190“; dioxime, m. p. 245“). p -Methoxyphenyl ^mthylaminoethyl 
ketone hydrochloride, C ( H 4 (OMe)*CO.CH 2 'CH 1 , NMe»,HCl > needles, 
m p 181° (corresponding picrate , m. p. 14o ); the hydrochloride is 
decomposed at 180°/20 mm., into dimethylamine hydrochloride 
and p£i%J vinyl ketone, b. p. 138-142“ 20 mm m. p 19“ 
(corresponding dibromide , prisms, m. p. 71 ). * l-rmnyl-6- p- 

anisylpyrazdine, ^ h ^ f > c 0,H 1 -° M e, m. p. 105“ (from the 

vinyl ketone and phenylhydrazine). Anisyl ethyl ketone semi- 
carbazone, m. p. 176°. p- Hydroxy phenyl fi-dimethylaminoethyl 
ketone hydriodide , pale yellow leaflets, m. p. 205° (from the methoxv- 
compound and hydriodic acid), and the corresponding hydrochloride , 
pale yellow leaflets, m. p. 189°. p-Anisyl-^dimethylammoethyl 
carbinot, b. p. 146 — 148°/30 mm., m, p. 53° { hydrochloride , needles, 
m. p. 203—204° ; hydrochloride of the corresponding benzoate, 
m. p. 174°). $-Piperidinoethyl p -anisyl ketone , a liquid which 
solidifies in a freezing mixture ( hydrochloride , needles, m. p. 216®; 
picrate, short needles, m. p. 165°; oxime, needles, m. p. 136). 
1 : 4-Di‘p-anisoylethylpiperazine, C 4 N 2 H 8 (CH 2 , CH 2 *CO , C 8 H 4 *OMe) 2 , 
pale yellow leaflets, m. p. 173° after darkening at 17i° (the hydro’ 
chloride darkens without melting above 150°). Piperidinoiso- 
propyl p ’anisyl udone, OMe‘€ fi H 4 , CO , CHMe , CH 2 'C 6 NH 10 , a liquid 
prepared from piperidine, p-anisyl ethyl ketone, and paraform- 
aldehyde [hydrochloride, leaflets, m. p. 178°; oxime, m. p. 94). 
3 : 4- IHmethoxyphenyl- ^■dimethylaminoethyl ketone, 

C 6 H 3 (OMe) 2 *CO-CH 2 -CH 2 *NMe 2 , o . • 
a viscous liquid [hydrochloride, needles, m. p. 181 — 182°; picrate, 
needles, m. p. 157°). 3 : 4 ■ I Hhydroxy phenyl $ •dimethylaminoethyl 
ketone (from the hydrochloride of the corresponding methoxy- 
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compound and hydriodic acid), isolated as the hydriodide , pale 
yellow crystals, m. p. 196°, and hydrochloride , needles, m. p. 179°. 
3 ; i'Dirnethoxy-y-dimethylaminopropylbenzene, 

C 8 H 3 (OMe) 2 -CH 2 -CH 2 *CH 2 *NMe 2 , 

a colourless liquid, b. p. 161 — 164° /30 mm., prepared unexpectedly 
by the reduction of the corresponding ketone by hydrogen in the 
presence of palladised animal charcoal ( hydrochloride , needles, m. p. 
195°). $-Piperidinoethyl-3 : l-dimethoxy phenyl ketone , m. p. 113® 
(J hydrochloride , small prisms, m. p. 183°; picrate , m. p. 180°; oxime, 
needles, m. p. 168°). 1 : i-Bi^veratroylelhylpiperazine, 
C 4 N 2 H 8 [CH 2 *CH 2 *CO*C 6 H 3 (OMe) 2 ] 2J 

yellow needles, m. p. 168° ( hydrochloride , short needles which 
decompose without melting above 150°). Veratryl $-diethylamino- 
ethyl ketone , C 6 H 3 {OMe) 2 , CO*CH 2 ‘CH 2 , NEt 2 , a colourless liquid 
(hydrochloride, needles, m. p. 140—141°; picrate, m. p. 136°; 
oxime, large needles, m. p. 104°). a - Pi pe.ridino-fiy-di pke n yl propa n e ■ 
y-one , CgNHjQ'CHjj’CHPh'COPh, (from deoxybenzoin, piperidine 
hydrochloride, and paraformaldehyde), a crystalline powder, m. p. 
91° (the hydrochloride is very hygroscopic ; nitrate, short needles, 
m. p- 117°). etrahydronaphthyl 8 - dimethyl am i n oethyl ketone (an- 
nexed formula), a liquid (hydrochloride, needles, m. p. 170°; picrate, 


qjj needles, m. p. 156°). p-ar- 

T etrahydronaphthyl - u> - dimethyl - 
H 2 C/ Y jCO*CH 2 *CH 2 *NMe 2 aminoethylearhinol, a colourless, 
H„(\ )\ / odourless liquid ( hydrochloride , 

Yj ' leaflets, m. p. 163°). $-Piperidino- 

2 ethyl { 8 - tetrahydron aphthyl ketone , a 

viscous liquid [hydrochloride, m. p. (anhydrous) 170°, (+aq.) 85°; 
titrate, needles, m. p. 134 — 135°; oxime hydrochloride, silky needles, 
in. p. 211 °]. H.W. 


nitrate, needles, m. p. 134 — 135° 

m. p. 211°]. 


The Influence of Substitution in the Components of Binary 
Solution Equilibria. XXXVII. The Systems of p-Benzo- 
quinone with Phenols, Amines, and Hydrocarbons. Robert 
Kremann, Sepp Sutter, Franz Sitte, Hubert Strzelba, and 
Aladar Dobotzky (Monatsh., 1922, 43, 26^— 313).— A systematic 
investigation has been made of the additive compounds of quin- 
hydrone character formed by p-benzoquinone with a number of 
aromatic hydroxy-compounds, amines, and hydrocarbons. The 
method of attack adopted was through the determination of the 
condition-diagram of the binary system formed between p-benzo- 
quinone and the substance under examination. Early experiments 
on these lines failed to give satisfactory results for two reasons. 
First, it was not realised that the additive compounds are not 
formed instantaneously when the two components arc fused together, 
but frequently some considerable time at a higher temperature is 
needed to establish equilibrium. This phenomenon has not pre- 
viously been recorded in the case of additive compounds between 
organic substances. Secondly, at the high temperatures at which 
usion occurred, secondary reactions frequently started to some 
extent, rendering the observations worthless. The latter difficulty 
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was overcome by the addition to the binary system of a constant 
quantity of a third inactive substance, for which nitrobenzene was 
chosen. The ternary system could be treated as a quashbinary 
system, and the nitrobenzene, by lowering the temperatures at 
which fusion and primary crystallisation took place, lessened the 
chance of the occurrence of secondary reactions between the p-benzo- 
quinone and the other component. The existence of the following 
compounds between quinone and aromatic hydroxy-compounds 
was established from the occurrence of maxima in the T-x curves 
of the equilibrium diagrams : with phenol, C e H 4 0 8 ,2Ph0H ; with 
quinol, C 6 H 4 0 2 ,C 6 H 4 (0H) 2 ; with pyrocatechol, 2C 6 H 4 0 2> C e H 4 (0H)., ; 
with resorcinol, 2C e H 4 0 2 ,C 6 H 4 (0H) 2 ; with pyrogallol, 

3C 6 H 4 0 2 ,C 6 H 3 (0H) 3 . 

These compounds can be explained on the assumption that com- 
binatioir takes place between the hydroxy-group and one of the 
two oxygen fields of force of the benzoquinone. ‘In the cases of 
pyrocatechol, resorcinol, and pyrogallol, steric hindrance allows 
only one field of force of each benzoquinone molecule to come into 
play. The two naphthols both form, at first, equimolecular com- 
pounds, C 6 H 4 O 2 ,C 10 H 7 ‘OH, but when the mixtures are heated for 
some time to a higher temperature, compounds of higher melting 
point containing two mols, of benzoquinone to one of naphthol are 
formed. This combination with a second molecule of benzo- 
quinone must be attributed to the benzenoid fields of force. Of 
the three nitrophenols, 1:2: 4-dinitrophenol, and picric acid, only 
p-nitrophenol forms a compound with quinone, the equimolecular 
compound, C € H 4 0 2 ,0H€ c H 4 ‘N0 2 . Triphenylearbinol forms no 
compound. Only three systems with amines were studied success- 
fully. p-Toluidine, when carefully melted with p- benzoquinone, 
forms a simple mixture giving a eutectic; after warming the 
mixture some time, however, an equimolecular compound 
C e H 4 0 2) C 6 H 4 Me*NH 2 , 

is formed, hmee aniline is known to form the compound 
C 6 H 4 0 2 ,2NH 2 Ph, 

it is evident that the p-methyl group has a similar effect on the 
combining power of aniline to the p-nitro-group on that of phenoi. 
«-Naphfchy]amine forms an equimolecular compound with p-benzo- 
quinone, whilst p-naphthylamine, which at first forms no com- 

for some time forms two compounds, 

A and 2C 6 H 4 O g ,C 10 H 7 NH 2 . No compounds were 

detected between p-benzoquinone and any of the hydrocarbons 
tnpuenylmetkane, naphthalene, acenaphthene, phenanthrene, fluor- 
ene, or with diphenylamine or carbazole, but anthracene forms an 
equimolecular compound. E H B 


The Catalytic Action of Mercury in the Sulphonation of 

as 1 w * ° L ? vaii {J ' Soc - I; y m « nd Cot -' m > 

J \7 300 ^~ After seveml attem Pte, the author has failed to 
confirm the statement of MartineJ and Roux (A., 1921, i, 732 ) tlM 
m the sulphonation of anthraquinone by means of fuming sulphuric 
acid in the presence of mercury as a catalyst, the a-sulphonic add 
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is always formed first and that this simultaneously changes into 
the p-isomeride, A. J\ H. 

Bromonitrocamphane. P. M. Ginnings and W. A. Noyes 
(J. Amer. Chem. Soc ., 1922, 44, 2567—2573; cf. Forster, T., 1897, 
71, 199, 1030; 1899, 75, 1141; 1900, 77, 251; 1901, 79, 108, 
264, 644, 653, 987, 1003; 1902, 81, 865; 1903, 83, 78).— Further 
evidence is given in support of Forster’s work on this subject, and 
definite proof of the structure of bromonitrocamphane anhydride is 
advanced. 

On oxidation with nitric acid, bromonitrocamphane breaks down 
successively into camphor, camphoric acid, and camphoronic acid. 
The authors found no evidence of the formation of a hydrate of 
bromonitrocamphane, as suggested by Forster, during the action 
of potassium hypobromite on camphoroxime, but did find that a 
certain amount of hydroxynitrosocamphane was formed. The 
course of the action of the hypobromite is bromination of the 
camphoroxime and then oxidation to bromonitrocamphane. The 
anhydride of the last-named compound is best prepared by dis- 
solving it in light petroleum of low boiling point and adding this 
to a mixture of concentrated sulphuric acid and light petroleum 
kept at —10°. The anhydride reacts with Grignard’s reagent to 
give melhylbronionitrocamphane anhydride, m. p. 117 — 118°, which 
yields a benzoyl derivative, m, p. 113—114°, and is decomposed by 
alcoholic sodium hydroxide to give acctylcamphenylcarboxylic 
acid. W. G. 

Preparation of Polycyclic Hydrocarbons of the Terpene 
Series. Ckemische Fabrik auf Actien (vorm. E. Sobering) 
(D.R.-P. 353933; from Chem . Zentr ., 1922, iv, 499).— Hydrazones 
of terpene ketones are heated with mercuric oxide in indifferent 
solvents; or the double salts of the hydrazones with mercuric 
chloride in the presence of an equivalent amount of alkali are 
heated in indifferent solvents. Slightly soluble basic mercury 
compounds are thereby formed which decompose on heating, as, 
for example, C%H 16 !N*NH*Hg*OH=C 10 H 1(r bN 2 -bHg+H 2 O. 

Tricyckne, b. p. 153*5°, m. p. 63*5°, is formed from camphor- 
hydrazone and mercuric oxide in alcohol after eight hours' heating. 
d-Cydofenchene, from d-fenchonehydrazone, has b. p. 142*5 — 143*5°, 
d? 0*8588, ttj 1*45134, [a]J -+0*45°. apo Cyclene, from camphenil- 
hydrazone, has b, p. 138—139°, b. p. 120*5°/T7 mm., m. p. 40*1°, 
df 0-8694, n« 1-44914. G. W. R. 

Oxidation of Sabinene with Chromyl Chloride. George 
Gerald Henderson, John McGregor Robertson, and David 
Christie Brown (T., 1922, 121, 2717—2721). 

Constituents of some Indian Essential Oils. John Lionel 
Simonsen and Mad yah Gopal Rau [Indian Forest Hec. t 1922, 9, 
HI— 146). — 1, The oleo-reein of Pirns khasya yields 57% of rosin. 
Hie turpentine essential oil has' d 30 08633, 1*4675, an£ [<*g 

+32-83°. On distillation, it gives 70*6%, boiling ak 15&^15$? 
consisting of d-a-pioene, 11*7% at 159—169°, consisting of, a 
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mixture of a- and (3-pinenes, and the higher fractions contain a 
terpene identical with ddongifolene. . 

II The oleo-resin of Pirns excdsa yields about 68 / 0 of rosin. 
By fractionation of the oil, 87*9% of very pure d-a-pinene was 
obtained, together with d-terpineol, a bicychc sesquiterpene, and 
a small quantity of a saturated hydrocarbon, ^n^24> w hi c h Appeared 
to be w-undecane. The turpentine itself had the constants 
tJW 0-857, »5 1-4627, and [«]g +40-42°. 

III The essential oil from Gedrus deodara, Loudon, has already 
been examined by Roberts (T„ 1916, 109, 791) and his results are 
in the main confirmed. The ketone present to the extent of 
8—10% was definitely identified as 4-methyI-A 3 -cyctohexenyl 
methyl ketone. The sesquiterpene (40%) was isolated as a colour- 
less oil, b. p. 152 — 154°/40 mm., < 0-9195, <1*5040, and [«{ 
-f-13-86 0 -. No crystalline derivatives could be obtained, and the 
substance was not identified. A sesquiterpene alcohol, b. p. 202— 
204°/o5 mm., was also isolated in about 40% yield. It formed a 
viscid yellow oil, 0-9578, <1*515, [<5 H- 38*41. It gave no 
crystalline derivatives and could not be further characterised, 
No phenol, heptoic, or stearic acids were found, but the presence 
of esters of butyric, hexoic, and an unidentified crystalline acid, 
m. p. 110°, was confirmed. 

IV. The essential oil from the grass Andropogon Jwaramm, 
Jones (cf. T., 1922, 121, 2295), collected in Sind has a lower rotation 
([«]“ -4-42*8°), a higher density (0-9228), and a higher refraction 
(w 30 1-4858) than that from grass of reputedly the same species 
grown in the Hazara district (cf. T., 1921, 119, 1645). It con- 
tains only 44% of piperitone, together with 24% of the terpene 
d-A 4 -carene, identical with that in the Hazara oil, about 28% of 
a sesquiterpene alcohol, b. p. 176 — 177°/31 mm., 2% of an un- 
identified alcohol having an odour of roses, and small quantities 
of either free or combined palmitic, decoic, and octoic acids. The 
oil as a whole closely resembles that from Cymbopogon Sennaarenm 
described by Roberts (T., 1915, 107, 1465) rather than the Hazara oil. 

V. The essential oil from the seeds of Xanthoxylum (datum, 
Roxb., contains more than 85% of /-tz-phcllandrene, together with 
a small proportion of linalool, and an unidentified sesquiterpene, 

VI. The essential oil from the seeds of Xanthoxylum acanlho - 

podium, DC. (yield 1*2%), had the following constants : 0*8837, 

< 1-4746, [ajft 4-6*54°, saponification value 60-79, ditto after 
acetylation 242*5. The chief constituents are dipen tene, methyl 
cinnamate, and more than 50% of linalool. In addition, 
phellandrene, a small quantity of an aldehyde or ketone, and a 
mixture of fatty acids consisting probably of hexoic, octoic, and 
heptoic acids were found. 

VII. The essential oil from the seeds of Xanthoxylum Bvdnmja, 
Wall., is apparently identical with that examined by Semler (A., 
1911, i, 1002) and stated by him to have been obtained from X 
alatum. The terpene named by, him xanthoxylene is definitely 
Bhown to be Z-sabinene, as it gave sabinic acid, m. p. 65—57°, on 
oxidation, 1 : 4-terpin, on treatment with dilute sulphuric acid, 
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and terpinene dihydrochloride with hydrogen chloride in acetic 
acid solution. In addition to this hydrocarbon, terpinene Was 
found in small quantities in the oil, together with an unidentified 
alcohol. No dimcthoxyphloracetophenone could be found in the 
sample of oil examined. Q. F. M. 

Essential Oils. Schimmel & Co. (Rep. Schimmd & Co 
1922, 5 — 16G; from Chem. Zentr., 1922, iv, 763— 764).— Descrip- 
tions are given of a number of essential oils, many of which have 
already appeared. Essential oil from Abies pindrow (Indian silver 
fir) has d 15 0-8647, [«] D -10° 59', n% 1*47328, acid number 0-3; 
ester number 6-5. Indian baldrian oil has d 15 0-9361, [a] D —34° 6', 
ti® 148712, acid number 37-3, ester number 39-8, acetyl number 
691. Essential oil from Erigeron canadense has d 15 0-8720, 
[«] D + 53° 56', nf} 1*49922, acid number 0-3, ester number 63-5’ 
acetyl number 70-3. Pine needle oil from Tsuga canadensis has 
(Cable, d. Amer. Pharm. Assoc., 1921, 10, 170) 0-9020— 0-9234 
[*]i> — 14*80° to 21*65°, m® 1-4691 — 14704, acid number 0-33 — 
0-71, ester number 103-8—147-35, acetyl number 113-.5— 171-94. 
Essential oil from Tsuga heierophyUa has d% 0-8444 0-8521 ' 
[a]?- 6 ° to — 20 °, 9 $ 14790-1*4840, acid number 2-57-34^ 
ester number 6-7 — 17*25, acetyl number 19-fi— 334. Spanish oil 
of thyme has d 15 0-9297, [a] D -f 0° 35'; it contains 45% of thymol, 
also amyl alcohol, amylcarbinols, A^-hexenol, and a new terpene , 
C u H h> of carrot-like odour, b. p. 155—156°, with d 18 0-8533— 
0 8537, [«] D + 4° 35' to 4° 50', »8 1-46201— 146231. The latter 
compound gives a nitrosochloride which decomposes at about 85°, 
a nitrolpiperidide, m. p. 194 — 195°, and a nitrolamine, m. p. 105-^ 
108°. The oil also contains camphene, a-pinene, p-cymol, y-ter- 
pinene, linalool, f-bomeol, ^-terpineol, geraniol, and caryophyllene. 
Essential oil from Cicvia virosa , L., has d 15 0-8909, [a] D *f 16° 32', 
«S 14848, acid number 3-7, ester number 17-7. G. W. R. 

Caoutchouc. Rudolf Pummerer and Peter A. Burkard 
(Ber., 1922, 55, [5], 3458 — 3472). — Caoutchouc dissolved in hexa- 
hydrotoluene has been submitted to catalytic hydrogenation in the 
presence of spongy platinum. In order to obtain a highly de- 
polymerised and therefore highly active material, very dilute 
solutions (0-2 — 0-6%) are employed. The reaction occurs at the 
atmospheric temperature, but is more conveniently studied at 
70-^80° with freshly purified caoutchouc and recently prepared 
catalyst. With more concentrated solution (even 1%) the hydro- 
genation is frequently incomplete, possibly owing to poisoning of 
the catalyst by adsorbed caoutchouc. The caoutchouc absorbs 
^oleeular proportion of hydrogen for each isoprene residue, 
(^5ft 8 )i+a;H 2 =(C 5 H 10 ) Xj and there is no tendency towards further 
union with hydrogen after this stage is reached. If the caoutchouc 
molecule contained the isoprene residues in an open chain, a greater 
absorption of hydrogen would be expected in accordance with the 
scheme (C 5 H 8 ),+(*+I)H 2 =C 5 *^ 10 * + 2 * accuracy attained in 

experiments permits the conclusion to be drawn that caoutchouc 
consists either of a ring system or of an unusually long chain of 
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isoprene residues [x >20), The isolation of the hydroeaoutchouc 
from the solutions is somewhat difficult, since the product in sub- 
stance and in solution is readily dehydrogenated to caoutchouc {at 
any rate in the presence of unavoidable traces of platinum). Pre- 
cipitation of the colloid by kaolin in the absence of air and subse- 
quent removal of the solvent under diminished pressure an 
atmosphere of hydrogen yields hydrocaoutchouc as a very pale 
yellow, elastic skin, which "swells and ultimately dissolves in ether 
and closely resembles ordinary caoutchouc. It certainly retains 
the high molecular weight. 

The autoxidation of hydrocaoutchouc lias been quantitatively 
studied by removing the excess of hydrogen by evacuation from 
the apparatus in. which the substance has been prepared and subse- 
quently agitating the solution with oxygen (in the presence of 
the platinum). A volume of oxygen, equal to half that of the 
hydrogen previously used, is rapidly absorbed, after which the 
action proceeds much more slowly and at approximately the same 
rate as observed with a similar solution of caoutchouc in hexa- 
hydro toluene. The product of the autoxidation, iso caoutchouc II, 
when freshly prepared, dissolves easily and rapidly in ether without 
protracted swelling phenomena. When treated with hydrogen 
and spongy platinum, it rapidly absorbs one molecular proportion 
of the gas for each isoprene residue, thus showing that bridged 
linkings are not present in the molecule. In its solubility, iso- 
caoutchouc II appears to be more closely allied to Harries’s a- and 
S-isocaoutchouc than to caoutchouc. 

The absorption of gaseous oxygen by a very dilute solution of 
caoutchouc in hexahydrotoluene appears to be finished at the 
atmospheric temperature when a molecular proportion of oxygen 
has been used for every two isoprene residues. It is immaterial 
whether the action takes place in the presence or absence of spongy 
platinum. The tardiness with which absorption by concentrated 
solutions of caoutchouc occurs is very manifest. 

The action of perbenzoic acid on solutions of caoutchouc in 
chloroform at 0° gives a viscous caoutchouc oxide, (C s H g O) x , which 
is insoluble in all media. Products richer in oxygen are obtained 
in the presence of moisture. Reaction with the theoretical quantity 
of perbenzoie acid is almost complete after one hour, s6 that caout- 
chouc behaves normally towards this reagent. 

The viscosity of a solution of caoutchouc in benzene at 25° is 
not changed if the solution is heated to gentle ebullition during 
eight hours and subsequently cooled rapidly or slowly to 25° j if 
therefore a polymerisation equilibrium exists in caoutchouc solutions, 
it must be very rapidly attained. The coagulation of caoutchouc 
m boiling benzene is not observed with 2% solutions, but occurs 
slowly with 4% solutions. It does not take place during ten hours 
at 50 . The phenomenon is reversible. H. W. 

Centaurein ; a New Glucoside obtained from the Roots 
of Centaurea Jacea. Marc Bridel and Camille CharaU 
{Comp. rend,, 1922, 175. 833 — 835).— Centaurein, a glucoside 
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crystallising in small, pale yellow, elongated plates, of no definite 
m, p>» was extracted from the dried roots of Centaurea Jacea. It 
contains 9*96% of water, which is lost at 50° in a vacuum, the 
gluooside itself remaining unchanged. It has [<x] D —76*54° (—85° 
anhydrous) in methyl-alcoholic solution and [a] D —133*68° (—148*47° 
anhydrous) in 5% sodium hydroxide solution. Hydrolysis takes 
place slowly in boiling 5% sulphuric acid, the products being 
dextrose (33*68%) and centaureidin (70*77%), both of which were 
obtained in crystalline form. H. J. E. 

Oxalyl Chloride in the Synthesis of the Triphenylmethane 
Dyes. Harper F. Zoller ( Science , 1920, 52, 207) —Oxalyl 
chloride may be used instead of carbonyl chloride or Michler's 
ketone in the condensation of aniline and its derivatives, preferably 
in the presence of fused zinc chloride, for the production of tri- 
phenylmethane dyes. A.’ A. E. 

S-Methylomithine and S-Methylarginine. The Origin of 
Creatine. IV. K. Thomas, J. Kapfhammer, and B. Flaschen- 
trIger (Z. physiol. Chem 1922, 124, 75— 102).— Methylarginine, 
administered to rabbits, does not increase the total creatinine in 
the urine. The methylarginine required for the experiments was 
prepared from 8-benzoylomithine (Sorensen, A., 1905, i, 600), 
which is obtained from omithuric acid, but is contaminated with 
Z-benzoylamido-2-piperidone, long, white needles, m. p. 184°. On 
treatment with p-tolucnesulphonyl chloride and alkali 8-p -toluene- 
sulpkonyla-berizoylornithine , C^H/SO^NH^CH^lj-CHtNHBzJ-COaH, 
is formed, fine, white needles, m. p. 160—164° (decomp.). If 
too little alkali be used, l-p-toluenesulphonyl-S-benzoylamido- 
piperidone, white needles, m. p. 184°, is obtained as a by-product. 
Methylation of S-p-toluenesuIphonyl-a-benzoylornithine with methyl 
sulphate yields S-p-tduenesidphmyl-x-benzoyl-Q-jnelhylornithute, 
needles, m. p. 188 — 189°. Hydrolysis of this compound with acid 
yields ti-p-toluenesvlphonyl-b-methylornithine, thin plates, decomp. 
245° {hydrochloride, glistening plates, m. p. 288°), whilst reduction 
with hydriodic acid and phosphonium iodide at 50 — 60° yields 
a.6enjw//-S-me/%/or/iifAine,NHMe*[CH 2 ]3*CH(NHBz)*C0 2 H,amicro- 
crystalline white powder, m. p. 215°. On hydrolysis, dimethyl- 
ornithine is formed, isolated as the dihydrocfdoride , mierocrystalline 
needles or crusts of rhombohedra, m. p. 157° {chlorophtinale 
C ft H 14 0 2 N 2 ,H 2 PtCi 6 , 

m. p. 206°; monohydrochloride , m. p. 215 — 225°). Along with 
methylomithine is formed 3 -ami ko- 1 - melh yl-2- pipe ridon e , isolated 
as the chloroplalinate , (CeH l2 ON 2 ) 2 ,H 2 PtCl 6 , light yellow, rhombic 
leaflets, m. p. 210° ( picrate , C 12 H 15 0^ 5 , m. p. 207°). The reaction 
of methylomithine and of aminomethylpiperidone with alkaloid 
precipitant has been investigated, with particular reference to 
vv intersteims isomeric lysine. 

Treatment of methylomithine with a solution of cyanamide 
uJpresence of ammonia yields u.-benzoyl-&- methylargin ine, decomp, 
about 265°, and on hydrolysis* with acid this yields l dl-metAu/~ 
vgmne, NH 2 -C(NH)*NMe*[CH,] 3 -CH(NH 2 )-CG 2 H [hydrochloride, 



abstracts of chemical papers. 


i. 52 


G ? H 18 0 2 N 4 ,2HC1, fine needles, aggregated in clumps* decomp ; 215° ; 
nitrate, C 7 H 16 0 2 N 4 ,2HN0 3 , rhombic prisms, m. p. 153°; mpri> 
nitrate, fine, dark blue needles containing water of crystallisation, 
which on ' dehydrating have the formula {C 7 H 16 O a N 4 ) s ,Cu (N0 3 ), • 
picrates, felted needles, decomp. 207— 209\ 

and C 7 H 15 0 2 N 4 ,(C fi H 3 0 7 N 3 ) 2 , m. p. 145°]. d- Arginine also gives' 
a dipicrate, CeHj^^dCjjHjOyNg)^, m. p. 198—199°. Arginase 
does not act on methylarginine. W. 0. K. 

The Reduction of Morphine by Emde’s Method. Frak? 
Faltis and Theodor Heczko {Monateh., 1922, 43, 255 — 267; 
cf. Faltis and Krausz, A., 1922, i, 676). — In the first part of the 
paper the influence of structure on the rupture of cyclic quaternary 
ammonium bases into tertiary bases by treatment with sodium 
amalgam (Emde’s method, loc. cit.) is discussed. The course of the 
reaction is specially influenced, in condensed systems, by the 
position of a phenyl group in relation to the ring-nitrogen. In the 
previous paper the reaction was applied to dimethylapomorphinfc 
methochloride. It has now been extended to morphine itself in 
the form of dimethylmorphine methochloride. The product is 
identical with the a-dimethylmorphimethine previously obtained 
by Pschorr (A., 1911, i, 908) by Hofmann’s method. The rupture 
of the ring therefore takes place without reduction, and it is 
further shown that sodium amalgam has no reducing action on 
a-dimethylmorphimethine methochloride. E. H. R. 

The Pilocarpine Series. I. Nitropilocarpine and Nitro- 
isopilocarpine. Max Polonovski and Michel Polonovski 
{Bull Soc. chim., 1922, [iv], 31, 1027—1045 ; cf . Jowett, T 1900 77 
851; 1901, 79, 580 and 1331; 1903, 83, 438). — Whilst direct nitration 
of pilocarpine cannot be effected, the action of excess of concen- 
trated sulphuric acid on pilocarpine nitrate gives an 80% yield 
of nitropilocarpine, NO^C^H^O^, hard, white, prismatic needles, 
m. p. 135—136°. The introduction of a nitro-gToup into the 
molecule causes pilocarpine to lose its basic character. The 
authors consider it probable that the entering group is attached 
to the 5-carbon atom in the iminazole ring. The substance is 
stable towards many reagents, and does not undergo isomerisation 
on being heated ; it is attacked, however, by alkalis,' being partly 
delaetonised and partly isomerised, the change taking place very 
rapidly in cold alcoholic solution. The alkaline solution on aciditii) 
ation with acetic add yields a white, crystalline precipitate ol 
■nitropilocarpic add , N0 2 -€ n H 1? 0 3 X 2 , m. p. 199°, which lo* 
water on being heated at 200—205°, forming nitropilocarpine. 
the sodium and barium salts were prepared. Reduction of nitro- 
pilocarpme may be effected by various means; three molecules 
o ydrogen being utilised per molecule of alkaloid, but no reduction 
derivative was isolated. The stability of pilocarpine is consider- 
a y modified by introduction of the nitro-group; the nitro-deriv- 
a ive on prolonged boiling with excess of baryta water is decom- 
posed with formation of barium cyanide and formate and the 
banum salts of pilopic and homopilopic acids, together with other 
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^stances. The reaction is very complex owing to the formation 
of intermediate substances which react further, giving rise to 
secondary products. Pilopic and homopilopic acids may function 
either as monobasic, lactonic, or dibasic acids. Barium salts 
of the former type are obtained from the action of barium carbonate 
on the acid with subsequent filtration and evaporation to dryness, 
of the latter on heating the acid with baryta water, excess of which 
ia eliminated with carbon dioxide. The constitution of pilocarpine 
ia discussed but is not yet completely elucidated. 

Nitroi&opilocarpine , prepared similarly to nitropilocarpine, crystal- 
lises in small, white prisms, m. p. 93—94°, and forms salts with 
dilute alkalis, but is readily relactonised, yielding the original 
substance. Pilocarpine and isopilocarpine suffer similar decom- 
positions with formation of the same products, but there is this 
difference, homopilopic acid appears to be formed in greater 
quantity from pilocarpine than is pilopic from nitropilocarpine; 
with the isomeride and its nitro-derivative the converse is the case. 
No evidence as to the nature of the isomerism was obtainable from 
the decomposition products, but it is pointed out that prolonged 
heating with baryta water may transform nitropilocarpine into 
its isomeride as a preliminary to decomposition. Both substances, 
however, yield methylamine at the outset, so that if isomerisation 
i occurs, as suggested, the change affects, not the original substances, 
jut their primary decomposition products, H. J. E. 

Phosphates of Strychnine. J. Bguillot [J. Pharm. Chim ., 
1922, [vii], 26 , 406 — 415). — Strychnine forms two phosphates by 
the direct union of the acid and the base under suitable conditions. 
The monobasic phosphate of the formula C 21 H 22 0 2 N 2 ,H 3 P0 4 ,2H 2 0 
was obtained by dissolving 3*34 g, of strychnine in 100 c.c. of 
water containing the calculated quantity of phosphoric acid. On 
cooling, the salt crystallised in line needles. The dibasic salt, 
(C 21 H 22 0 2 N 2 ) 2 ,H 3 P0 43 9H 2 0, was obtained by combination of the 
theoretical amounts of strychnine and phosphoric acid in 80% 
alcohol. The hot solution slowly deposited the salt in glistening 
leaflets. It is but slightly soluble in water, and is partly dis- 
sociated by this solvent into the monobasic phosphate and free 
Btrychnine. It has [a] D —43 13° in 80% alcohol. A tribasic 
phosphate could not be obtained, a solution of the acid and base 
in the requisite proportions depositing only crystals of the dibasic 
salt and strychnine. G. F. M. 

Derivatives of Pyridine obtained from Diacetonitrile and 
Benzoacetodinitrile. Erich Be nary and Gertrud Lowknthal 
{Btr., 1922, 55 , [B], 3429 — 3434). — In a previous communication 
(Benary, A., 1921, i, 127), the transformation of ethyl 2 : 6-di- 
methyl-4-cyanomethyl-l : 4-dihydropyridine-3 : 5-dicarboxylateinto 
ethyl 5-methyl-3-cyanomethylpyrrole-2-carboxylate has been de- 
scribed. A number of compounds which might possibly suffer a 
similar conversion of the pyridin* into the pyrrole ring.have now 
jtten examined, but in no case has this change been observed, so 
that the reaction does not appear to be general. 
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Imidoacetoacetonitrile and ap-dichloroethyl ether yield 2 : G -di- 
methyl-i-cMorometkyl-l : 4-dikydropyridine-S : 5-dicarboxylonitrile, ■ 

NH< CMeic(CN) >CH ‘ CH » C1 ' 

colourless leaflets, ra. p. 170°, which is transformed by a solution 
of potassium cyanide in methyl alcohol into a mixture of 2 : 6- 
dimethyl-i-cyanomethyl - 1 : i-dihydropijridine-S : 5-dicarboxylonitrile, 
colourless crystals, m. p. 220°, and (1)2: ^-dimethyl A-carbamido- 
metkyl-l : i-dihydropyridine-3 : 5-dicarboxylonitrile, colourless leaflets, 
m. p. 109°. 2 : 6- Dimethyl-i-cyanomethylpyridin e-3 ; 5 -dicarboxyb- 
nitrile, colourless leaflets, m. p. 230° (decomp.), is conveniently 
prepared by the action of sodium nitrite on a solution of the 
corresponding dihydro-compound in glacial acetic acid. The 
oxidation of 2 : 6-dimethyl-4-chloromethyl-l : 4- dihydropyridine- 
3 : 5-dicarboxylonitrile to the pyridine derivative cannot be effected 
by reason of the unusual lability of the chlorine atom ; the action 
of sodium nitrite on a solution of the compound in glacial acetic 
acid leads to the production of 3 : o-dicyano-2 : fi-dimdhyl-\ \ 4- 

dihydropyridine-4-aIdoxime, M<^“®:^j>CH-CH:NOH, pris. 
matic needles, decomp. 161° after darkening at about 157°, 


which is further characterised by its conversion into a benzoak, 
colourless needles or leaflets, m. p. 186° after softening at 176°, 
and an acetate, long, colourless needles, in. p. 115°. 

2 : Diphenyl A-chioromethyl -\ ; i-dihydropyridine-Z : 5-dicarb(rxylo- 

nitrile, NH<CQp{j’q^j^>CH*CH 2 Cl, colourless leaflets, m. p. 235°, 

prepared from afl-dichlorodiethyl ether and imidobenzoylaceto- 
nitrile, is not affected by sodium nitrite and glacial acetic acid, but 
is oxidised by nitric acid to 2 : 5-diphnyl-i-cMoromethylpyndine- 
3 : 5-dicarboxylonitrile, long, colourless needles, m. p. 177°. The 
chlorodihydro-compound is converted by an alcoholic solution of 
potassium cyanide into 2 : 5-diphenyl-i-cyanomcthyl-l : i-dihydro- 
pyndme- 3 : 5-dicarboxylonitrile, pale brown leaflets, m. p. 185°. 
CH„-NH Boiling aqueous potassium hydroxide solution 
q | converts 2 : 6-dipheny]-4-chloromethylpyridine- 
f '\ v ^ : 5-dicarboxylonitrile into 2 :* 6 -diphmjl- 
W'Y i-hydroxymeihylpyridine - 3 : 5-dicarboxylonitrile, 

PhCk .CPh colourless, slender needles, m.p. 176°, whereas 
alcoholic ammonia transforms it into a sub- 
stance, pale brown needles, in. p, 198°, to which, 
on account of the absence of basic properties, the annexed 
constitution is ascribed. H. W. 


Some S-Ketonic Nitriles and their Relation to Cyclic Com- 
pounds. E. P. Kohler, Alice Graustein, and D. R. Merrill 
{</. Amer. Chm, Soc., 1922, 44, 2536— 2556; cf. A„ 1922, i, 461). 
—In the presence of a small amount of sodium methoxide and jn 
very dry methyl alcohcl, methyl cyanoacetate combines with 
aP unsaturated ketones and forms y-ke tonic nitriles. In indifferent 
nfedia, these are rapidly converted by the action of halogen acids 
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into equilibrium mixtures containing small quantities of these 
nitriles mixed with isomeric tetrahydropyridine derivatives. This 
process takes place very rapidly, so that the open -chain compounds 
and their cyclic isomerides give the same products in reactions 
that take place in the presence of acids. Where bases arc used, 
the products obtained from the two types are different. The 
cyclic compounds react very readily with the halogens and by 
alternately introducing halogen and eliminating halogen acid it 
is possible to go step by step from the tetrahydropyridine deriv- 
ative to true pyri dines. With the open-chain compounds, the 
action of halogens results in a mixture of a great number of open- 
chain and cyclic halogenated compounds, but the action can be 
controlled. Halogenation in the presence of potassium acetate 
gives open-chain compounds only, whilst the same process in glacial 
acetic acid gives mainly a true pyridine derivative. These reactions 
have been studied in the case of phenyl styryl ketone and p-chloro- 
phenyl styryl ketone. The products from the two ketones behave 
alike, but the products from the chloro-derivatives generally are 
less fusible and less soluble than those from the chlorine-free 
substance. 

Phenyl styryl ketone and methyl cyanoacetate condense together 
to give methyl ct^yano-y-bertzoyl-fi-phmylbutyraie, 
C0Ph*CH 2 'CHPh‘CH(CN)»C0 2 Me, 
m. p. 76°, together with some of the trimolecular compound, m. p. 
226°, formed by the addition of a second molecule of the unsaturated 
ketone. Methyl oL-cyano-y-p-chlorobenzoyl-$-phenylbutyrate, m. p. 
126°, and the trimolecular compound , m. p. 230 — 232°, were 
similarly prepared. Using methyl a-cyano propionate instead of 
the cyanoacetate, the product in the latter case was methyl <i-cyano- 
y-p-chlorobenzoyl-fi-phertyl-ct-methylbulyrate, in two stereoisomeric 
forms, m. p. 108° and 92°, respectively. When hydrolysed in 
acid medium the esters described above give ester acids, but when 
carefully hydrolysed with alcoholic potash the cyano-acid is the 
product. The compounds described are methyl hydrogen y-benzoyl- 
fi-phenyldhylmaloncUe, in. p. 160° (decomp.), ol-c yano-y -benzoyl - 
l-phenylbulyric acid, m. p, 160° (dccump.), and y-benzoyl^-phenyl- 
butyronilrile, in. p. 70°, obtained by decomposing the latter at 200°. 

The tetrahydropyridine derivatives described are methyl 6 -kdo- 
2 : ^-diphenyUetrahydropyridinc-O'Carboi'ylale, m. p. 105 — 166°, and 
the free arid, in. p. 130 u (decomp.); 6-4*e/o-2 : 4-diphcnyUdrahydro- 
pyridine, ra. p. 130°; methyl ti-kdoA-phcnyl-'Z-p-chiorophenyltetra- 
k ydropyrtdi ne-o -carboxylate , m. p. 204^. On careful bromination, 
these tetrahydropyridine derivatives give mono bro mo -derivatives . 
but if the bromination is conducted at too high a temperature the 
product is contaminated with the corresponding dihydropyridine 
derivative. Methyl *&-bromo-Q-keio-'2 ; i-dipkcnyltdrahydropyridine- 
'i-moxylate had m, p. 160 — 161°, and, on digestion with sodium 
Tiemoxide in methyl alcohol, gives methyl 0-%dro.ry-2 : 4 -diphenyl- 
Jjij ndine-o -carboxylatc, the free acid »f which has m. p. 253* (decomp.) 
wd on heating at 260° decomposes, giving 6-hydroxy-2 : 4-diphenyl- 
pyndme. The monobromo-cster described above on further 
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bromination yields methyl 3 : 5'dibromo-Q-keia-Z ; i-diphenyltetra- 
hydropyridine-5-carboxylat,e, m. p. 160° (decomp.) and when a 
solution of this compound in dry methyl alcohol is rapidly saturated 
with hydrogen bromide it gives ammonium bromide, methyl 
ay-dibromobenzoylphenylethylmalonate, and methyl ay-dibromo* 
y-b enzoyl-fi-phtnyldhylimlonamate, m. p. 180°, an isomeride, m. p. 
140°, of which was obtained during the earlier bromination. These 
two isomerides were decomposed on heating, giving 4-6romo- 
^-cyario-Z'benz&yl-S-phenyllelrahydrofuran, m. p. 275°. If the 
further bromination described above is carried out in boiling 
chloroform, the dibromo-compound loses hydrogen bromide and 
forms methyl 3-bromo-ti-hydroxy-2 : i-dipkenylpyridine-b-carboxylcUe, 
m. p. 238 — 240°, which does not undergo further bromination, but 
gives a perbromide. The free acid has m. p. 270° (decomp.), and 
on heating gives 3-bromQ-8-hydroxy'2 : phenylpyridine. Similar 
bromination products from the p-chlorophenyl derivatives are 
methyl 3-bmno-§-keto4-phenyl-'2>-p<MorQphenylteirahydropyridine- 
5-carboxylate, m. p. 194°, methyl 3 ; o-dibromo-ti-ketoA-phenyl 
S-p-ckiorophenyltdrahydropyridine-b'Carboxylale, m, p. 183°, and 

methyl &-hydroxy-4:-phenyl-2-\)-chlorophenylpyridine-5-CQrboxylate, 

m. p. 262*. 

Bromination of the methyl cyanoacetate additive products in 
the presence of potassium acetate gave the following compounds : 
methyl x-bromo-a-cyanchy-beiizoyl-fi-phenylbutyrate, m. p. 130°; methyl 
zy-dibromo-z-cyano-y-benzoyl-fi-pkenylbutyrcUe, m. p. 177 — 179°; 
methyl *~broiw-*-cyano-y-p<blorobenzwjL$-pkenylbutyrate, in the 
form of two isomerides, m. p, 91—92° and 123°, respectively; 
methyl cLy^ibrom-x-cyaiio-y-p-chlorobenzoyl-fi-phenylbulyrate, m. p. 
193°. Products of bromination in glacial acetic acid are : methyl 
ft-brom-2 : •i-diphenylpyridim-o-carboxylate, m. p. 147°, and its 
free acid , m. p. 206—208°; methyl G-brnnoA-phcnyl-Z-p-cklw- 
phejiylpyndine-5-carboxylate, m. p. 106°. 

Chlorination of the same additive products in chloroform solution 
gave excellent yields of open-chain substitution products. In 
this way, the authors prepared methyl n-chloro-i-cyano-^-phenyl- 
y-p-chlorophenylbutyrate, obtained in two stereoisomeric forms, 
m. p. 80° and 106°, respectively. A chloroform solution of the 
isomeride with the higher m. p. when saturated with hydrogen 
bromide and boiled for several hours gave a compound, m, p. 19?° 
(decomp.), which is probably methyl S'CkloroS-keloA-phenyl 
Z-y-shlorophenyltdrahydropyridine-b'carboTylate. This ester reacts 
readily with chlorine and passes into methyl Z-chloro-^hydroxy- 
^Vh4nyl^2-p<Morophnylpyridine-5~carboxylate, m. p. 196°, and od 
further chlorination into methyl 3:4: 5-trichloro-^-keioA-phenyl- 
^ -p-c hlorophenyltelrahydropyridi n e-^mr boxy late. 

cyrio Propane derivatives are obtained by heating the a-bronio* 
esters described above with potassium acetate in a suitable solvent; 
by removing hydrogen chloride from a-ehloro-compounds, or by 
bromine ^ roiu ay-di&romo-compoundfl with potassium 
iodide. These processes gave stereoisomeric cyclopropane deriv- 
atives of which the following are described: methyl i-cyano- 
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3 -benzoyl- 2 -phenylcyc\opropane-l -carboxylat.e f the three isomeric forms 
0 { which had m. p. 106°, 110°, and 178— -180°, respectively; the free 
acid, m. p. 230° (decomp.), corresponding with these esters, and 
methyl 1 -cyano-2-phenyl-3-^-chlorophenylcYc\opropane- 1 -chrboxylate, 
the two isomeric forms of which had m. p. 132° and 180°, re- 
spectively. W. G. 

a-Diketones of the Indole Group. I. G. Sank a (Gazzetia, 
1922, 52 , ii, 165 — 170). — In addition to the products already 
described (Oddo and Sanna, A., 1922, i, 371), the action of oxalyl 
chloride on magnesium indolyl bromide yields 2 : 2-indil, 2 : 3- 
indil, and 1 : 2-indil ; 3 : 3-indil is also formed in traces, in some 
cases, but not at all in others. 

3 : 3 'Indilphenylosazone, [C 8 H 6 N*C(!N*NHPh)*] 2 , crystallises in 
yellow prisms, m. p. 158° (decomp.), and when heated with 
alcohol and ferric chloride undergoes oxidation to the corres- 
ponding osotetrazone. 

2 : S-Di-W -in ddylquinoxaline, C 6 H 4 <C^? obtained by the 

is.C'OgHgN 

condensation of 3 : 3-indil with o-phenylenediamine, forms masses 
of brick-red prisms, m. p. 163° (decomp.), and gives the general 
reactions of the quinoxalines. 

3: 3-Indil forms a silver derivative, C 18 H 10 O 2 N 2 Ag 2 , as a grey 
precipitate, and yields indole-3-carboxylic acid when oxidised by 
means of hydrogen peroxide. 

2: 2-Indil (2:2 •di-indoyl), C 18 H J2 0 2 N 2 , forms pale yellow, 
tabular prisms, m. p. 273°, and has the normal molecular weight 
in freezing acetic acid. The phtmjlosazone, C 30 H 24 N 6 , crystallises 
in yellow, tabular prisms, m. p. 170° (decomp. ), and is oxidised 
by ferric chloride to the corresponding osotetrazone. When 
oxidised by means of hydrogen peroxide or fused with potassium 
hydroxide, 2 : 2-indil yields indole-2-carboxylic acid. 

2 : 3- Zh’ -2 ' -t ndolylqni noralin e, C 24 H 16 N 4 , crystallises in tufts of red, 
jacicular prisms, m. p. 154° (decomp.), and shows the general reactions 
! of the quinoxalines. 

Bis ‘l : 2-indil (bis-\ : 2-di-ixdoyl) (annexed formula), also ob- 
rirr prr tained from the products of the 

y? 4 \ /C*CO'CO‘Cs 7 C 6 H 4 action of oxalyl chloride on mag- 
\r__riQ pnA/ nesium indolyl bromide, crystal- 

lises in yellow scales, m. p. 320° ; 
when heated in a reflux apparatus with concentrated potassium 
hydroxide, it yields 2 : 2-indil, and when fused with potassium 
hydroxide, indole-2-carboxylic acid. 

A compound, forming white crystals, m. p. 163°, also occurs 
imong the products of the reaction, but has not been characterised. 

T. H. P. 

Syntheses of (3 -Diketones in the Indole Group. I. G. 

(GazzeJfo, 1922, 52 , ii, 170^ — 176). — The action of malonyl 
r 0ri ^ e on niagneaium indolyl bromide proceeds similarly to that 
r n ma gnasium pyrryl bromide (Oddo and Dainotti, A,, 1912, 
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i, 721) and yields di-3-indoylmcthane. In many of its reactions 
this compound behaves* like all (3-diketones, as a hydroxy-ketone, 
but in the solid state and also in solution it appears to exist princip^ 
ally in the normal diketonic form, being transformed, slowly at 
the ordinary temperature but rapidly when heated, into the keto. 
enolic modification. Attempts to separate the two tautomeric 
forms were unsuccessful, but indicated great stability in the normal 
modification. Since only the 3 ‘ S^compound was obtained in the 
above reaction, the greater length of the chain in malonyl chloride 
appears to enhance the tendency to attack in the position of the 
indole nucleus most remote from the imino-group. 

Di-Undoylmethane, CH a (^CO‘C<^|^>NH^, crystallises in 

cotton -like masses of minute, white needles, blackening at about 230 s , 
m. p. 287° {decomp.), and is highly resistant to the action of alkali 
hydroxide or concentrated sulphuric acid. In alcoholic solution it 
gives with ferric chloride an immediate emerald-green coloration, 
which tends to darken and to assume a violet reflection. With 
cupric acetate in alcoholic solution, it gives a greenish-yellow liquid 
which, on cooling, deposits the copper salt, (C 19 H 12 0 2 N 2 ) 2 Cu, 
crystallising in brownish-red prisms, m. p. 254° (deeomp,). With 
ammoniacal silver nitrate it forms the dim derivative, 


CH,(cO-C<p^>NAg 

as a white, curdy precipitate; the formation of this compound 
shows that the hydrogen replaced by the chain is not the iminic 
hydrogen. Hydrolysis of di-indoylmethane by means of alkali 
hydroxide yields indole-3-carboxylic acid and 3-indolyl methyl 
ketone (3-acetylindole). 

Di-indoylmethane reacts readily with phenylhydrazine, giving 
the dehydration product of the monophenylhydrazone, namely, 

, , 7 . . , , , j CfHpC— U*CH.*C — C-CJL ‘ 

\-phf,nyl-i: { ,.di-iiMylp!/razol<’,^^ il u i n i • «, which 


crystallises in yellow prisms resembling knife-blades, m. p. 236 9 
(decorap.), and is converted into the corresponding pyrazoline base 
when reduced by means of sodium. The reaction with hydroxyl- 
amine proceeds similarly, yielding 3 : 5-di-in dM\»ooxazde[ 
C^-C-C-CH.'C-C-Cyt, 


NH- 


-CH N- 


■ i n t 4 , 
-OCH’NH 


which crystallises in yellow* prisms, m. p. 219° (decomp.), and 
exhibits feebly basic properties; restriction of the action of the 
hydroxylamine results in the formation of a compound which 
crystallises in slender, red needles, m. p. about 170° (deeomp !, 
and is possibly + he mono-oxime of the diketone, as it exhibits re- 
ducing properties and yields di-indovlmcthane when boiled with 
dilute hydrochloric acid. 

Condensation of di-indoylmethane with semicarbazide results 
in the formation of di ■ indolyl pyrazohcarboxylamide, 

c 8 nh g -c«ch:c-c 8 nh 6 

X N-CO-NH,' 
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tvhich then takes up a molecule of water and loses ammonia and 
:a rbon dioxide, giving 3: 

ivhich forms yellow crystals, m. p. 229° (decomp.), and on reduction 
yith sodium yields the corresponding pyrazoline; the latter, like 

1 - phenyl- 3 : 5-di-indolylpyrazole, gives a violet coloration with 

iulphuric acid and potassium dichrapaate, and a bright purple 
?oloration with nitrous acid. T. H. P. 

Syntheses of (5-Diketones in the Indole Group. II. G. 

SanNA ( Gazzetia ;, 1922, 52, ii, 177 — -184; cf. preceding abstract). — 
Hie action of malonyl chloride on magnesium 2-methyhndolyl 
bromide yields di-2-methyl-3-indoylmethane, 

ch 2 (co.c<S>nh) 2 , 

which is closely analogous to its lower homologue and exhibits all 
the reactions characteristic of the [5-diketones. It dissolves readily 
in cold alkali hydroxide solution and is reprecipitated unchanged 
on addition to the solution of dilute sulphuric acid. With ferric 
chloride, its alcoholic solution gives an intense emerald-green 
coloration quickly changing to violet. When boiled with alkali 
hydroxide solution it gives 2-raethylindole-3*carboxylic acid and 

2- methyl*3-indoIyl methyl ketone, and with phenylhydrazine, 
hydroxylamine, and semicarbazide it reacts similarly to the lower 
homologue. The above compound, which must be regarded as 
the hydroxyketonic form, *(>C(OH)!CH*CO, is accompanied by 
an isomeride which is insoluble in alkali hydroxide solution, yields 
no coloration in the cold with ferric chloride, is not precipitated by 
cupric acetate or esterified by phenylcarbimide, and appears to be 
the normal diketonic form containing the grouping •CO'CByCO*. 
In addition to these two compounds, a third, which is formed in 
small proportion, has the composition of an anhydro-compound 
and may be formed by dehydration of the mixed keto-enolic 
modification : 

XH <Cpf;> CH -C(° H ) :CH ' ( '°' c <c^>NH -* 

9 «H«* ch-c:ch-co-c— C e H 4 

NH— C=CH CMe-NH ’ 

n may represent the result of condensation between the di methyl - 
ndoylmethane (1 mol.) and 2-methylindolc (2 mols.). 
0i'%‘inethyl-3-indoylrnelhane crystallises in yellow, rhombo- 
ledral plates, m. p. 219°, and lias the normal molecular weight in 
reezing acetic acid. The hydroxy-ketonic tautomeride forms a 
fdlow, microcrystalline powder or prismatic rods, m. p. 219°, and 
the calculated molecular weight in freezing acetic acid, but 
^ rom the preceding compound in its solubility in organic 

Prom the latter compound the following derivatives are obtain- 
a} e< The cupric derivative, C 31 H 16 0 2 N 2 Cu, forms a yellow powder 
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or octahedra with violet reflection, m. p. 220* (decotnp.) ; the 
silver derivative, was a eo^epa 

l-PW- 3 : 5-di{3’-mdhyn->>‘ddyl)pyr^ole, 

*•*- by 

sri xl. b, lj* tv”*- >■« 

m<S*>M<S? 5 >ch-c<oIC > ™’ 

acid solution, gives alright violet coloration with dichromate or 

with nitrite. „ , ... , 

3 : 5- Di{3’-melhylZ'-indolyl)isoo3MOlt, 

sSrjss zt £ l&e*i «»'• «'*«»: 

Z hydrochloric acid solution is rendered turb.d by ammoma, 
platinum chloride, or aunc chloride. 

3 ■ 5-Di{2'-mdhyl-^ f -indolyl)py^ a ^ e y 


NH< 


-irwwyvit'iy n u 

^>c.c<^>c<i£!Xra, 


•C.H, 


obtained by condensation with semicarbaade, crystallises m 
minute, yellow needles, m. p. 247° (decomp.), and is reduced by 
sodium to the corresponding pyrazolme derivative, whmh yiehfa 
vtolet colorations when treated in sulphunc acid solution with 
dichromate or sodium nitrite. T __ „ . . , 

The anAydro-coropound (see above), forms ' ,lorl 

stout, yellow, hexagonal prisms, m. p. 224 (decomp.). 

Conversion of p-Phenylhydroxylaniine into Qamoline Bases. 

B. Bamberger and H. Weitxauer (Ber., 1922, 55 [B], 3371b- 
3382).— Quinoline is prepared in very small yield by the action 
of clvcerol and sulphuric acid on | 3 -phenylhydroxylamme (cf. 
Hindermann, IHss. Zurich , 1897). Replacement of glycerol by 
acraldehyde, which is generaUy assumed to he an intenned)a e 
nroduct ‘in Skraup's synthesis of quinoline, leads to shghtly better 
results. The intermediate nitron , 0;NPh:CH*CH.’CH 2 , could only 
be isolated in an impure, amorphous, resinous form; when nea 
at a relatively somewhat high temperature and subsequently 
treated with dilute sulphuric acid, it gives quinoline in quantity 
which never exceeds 5% of that theoretically possible. 0 o on 
aldehyde and jj-phenylhydroxylamine give 2 -methylquinoline. 
Cinnamaldehyde condenses with phenylhydroxylamme to gt 
phenylacryl-xV-phenylnitron, OiNPhlCH-CHICHPh, yellow needle*, 
m. p. 155—156°, when rapidly heated, which is transformed by 
little concentrated sulphuric acid in the presence of glacial ace ic 
acid into 2-phenylquinoline, m. p. 82-5 — 83°. , .... 

The present synthesis differs from that of Skraup in that » » 
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not necessary to provide an external source of the necessary oxygen 
atom, the latter being contained in the phenylhydroxylamine. 

H. W. 

Reactivity of Methyl Groups in Heterocyclic Bases. 'William 
Hobson Mills and James Leonard Brierley Smith (T 1922 
121, 2724 — -2737 ). 1 ” 

Dyes Derived from a-Ketotetrahydronaphthalene [a-Tetra- 

lone]. Walter Herzog and J. Kreidl ( Ber 1922, 55, [B], 
3394—3400). 2-J 1 eirakydronaphthdene^ -indoleindigotin [1-Keto- 

2:{2yindoxyltetrahydronapkhalene] (annexed formula) is obtained 
CO w ^ en equivalent quantities of a-keto- 

//\/\ . CO\ tetrahydronaphthalene and a-isatinanil 
f !! are heated under a reflux condenser in 

A. /\ /CH 2 the presence of light petroleum (b. p. 

■ or 150 — 200°). It forms bluish-violet 

o < crystals with a bronze reflex, decomp, 

bout 250 . It is transformed by fuming sulphuric acid into 
sulpkomc acid which gives a pure blue solution in water. 
Pith alkali and hyposulphite, it yields a yellow vat from’ which 
rool and cotton are dyed in pure blue tones. bKeto-2 :3'-oxy- 
'■thionaphtherUetrahydronaphthalene, reddish -violet needles, de- 
omp. about 250°, is prepared by the action of 2-ketotetra- 
lydronaphthalene on a-thionaphthenquinoneanil in boiling acetic 
nhydride solution. It is sulphonated by fuming sulphuric acid. 
Vith alkali and hyposulphite, it gives a greenish -yellow vat 
rom which wool is dyed in dark brownish- violet, cotton in red dish - 
iolet shades. Attempts to condense a-ketotetrahydronaphthalene 
pith (3*isatinanil were unsuccessful. 

a-Keto tetrahydronaphthalene reacts with terephthalaldehyde in 
ilcoholic solution in the presence of sodium hydroxide to yield 

he compound C 6 H 4 <^h”^ H ' C 6H4 ' CH: V~^ ) >C 6 H 1 , straw- 

rellow crystals, m. p. (indefinite) 240-255° after darkening at 230° 
rom which a vat could not be obtained. a-Ketotetrahydronaph- 
haiene, terephthalaldehyde, and 3-hydroxythionaphthen yield 
namly a substance, small golden-yellow needles, m. p. 192—193° 
the constitution of which has not yet been elucidated), and in 
moi amount the dye . 

Cinnamaldehyde and a-ketotetrahydronaphthalene yield p- cinn - 

^dcM’V.-kdotetrahydronapfohahne } V 6 ^ 4 *^ ^^>C‘CH*CHXHPh 

CH 2 ‘CH, ’ 

ea ^ e k> m * P' 1^2 134°, which becomes polymerised at 
™ 1 H. W. 

L Converei °a of Oximinoc oumaran- 
100^ : it Ben£0xazilie Derivatives. Efisio Mameu 
none U * •^-M e thyl-7-wopropyl-3-coumar‘ 

^ med fro “ thymoxyacetic acid, when treated with 
iu, gives 2-oximino-4-methyl-7-i5opropylcoum&ranone, 
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which is converted by the action of phosphorus pentaohloride 
into 2 : 4-dike to-5-methyl-8-*sopropyl-l : 3-benzoxazine : 


C 6 H 4 MeP^0-CH 2 -C0 2 H 


C 6 H 4 MoPr<^ 0 >CH 2 


C 6 H 4 MePr<'^>C:NOH 




This reaction represents the ordinary Beckmann transposition of 
R-C-COR' __ R-fi-OH R*90 


the type u 


NOH 


N-COR' 


NH-CO-R' 


which 


R*OCO*R' 

has been observed, together with that of the type y 


® 9^ , with certain other nitrosoketones. 


The action of phos- 


phorus pentaohloride on cyclic oximinoketones, such as oximino cam- 
phor and oximinohy^rindones, results in the opening of the nucleus. 
The above transposition is the first observed instance of the trans- 
formation of a pentagonal furan ring into a hexagonal oxazine ring, 
The constitution of 2:4-diketo-5-methyl-8-i>opropyl-l:3-benzoxazinp 
is confirmed by its conversion, when heated with dilute aqueous or 
alcoholic sodium hydroxide solution, into o-thymotamide, which was 
prepared also by the action of ammonia on ethyl thymotate. 

2 : 3-Diketo-5-mthyLS-kopropyl-l : 3-benzoxazine, * €, 2 H 13 0 3 N, 

crystallises in a mass of slender, white needles or scales, m. p. 
152— -153°, decomposing at 177°, and with ferric chloride in either 
aqueous or benzene solution gives no coloration in the cold and a 
straw r -yellow coloration when heated ; it yields no coloration with 
concentrated sulphuric acid and is not precipitated by picric acid 
in alcoholic solution. The potassium salt, € 12 H 12 0 3 NK, forms a 
voluminous, white precipitate, the methyl ester, white needles, 
m. p. 129°, and the ethyl ester, a white, crystalline powder, m. p 
104°. 


o ■Thymotamide, OH<! 6 H 2 MePr0*C(>NH 2 , forms bundles of white 
needles, m. p. 137°, decomposing at 205°, and gives 'with ferric 
chloride a blue coloration in aqueous solution and a green or violet 
coloration, changing to reddish -violet when heated in benzene 
solution. It .remains unchanged when boiled with concentrated 
hydrochloric acid, gives no coloration with sulphuric acid, and is 
not precipitated by picric acid in alcoholic solution. T. H. P. 


Dyes derived from ax'-Dicyanodibenzyl Diketone. Sikhi- 
bhushan Dutt and Nikmal Kumar Sen (T., 1922, 121, 2663- 
2667). 


The Substituted Thiocarbamides. III. The Synthesis of 
Thiazolidine and Thiazan Derivatives. F. B. Dains, R. Q. 
Brewster, J. S. Blair, and W. C. Thompson (J. Amer . Chew- 
f 0C {\ 2637 — 2643).— Arylallylamines react with thio* 

carbimides to give a-allyI*a[i-djprylthiocarbamides, and these* hv 
the action of acetyl chloride or on heating with hydrochloric acid, 
suffer rearrangement to 2 : 3-disubstituted thiazolidines. The 
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ollowing are described. <x$-Di phenyl-^-aUyllhiocarbamide , m. p. 
)1°; cL-phenyl-$-p-bromophenyl-ct-aHyhhiocarbamide, m. p. 123®; 
t-phenyLfi-p-tolyl-a-allylthiocarbamide, m. p. 107°; ^-phenyl- 
£ -p -tolyl- x-dlylthiocarbamide, m . p. 91-5°; ^p-bromophenyl-^ 
yldyl^’dllylthiocarbamide, m. p. 121°; xfi-di -p-tolyl- ‘x-allylthiocarb- 
imide, m. p. 113°; 2 - phe nylimi no-3-pke nyl - 5 -methylthiazdid ine, 
ii. p. 98°, and its picrat e, in. p. 168 — 169° ; 2-p-bromophenylimino- 
)-phenyl-5- methylthiaz clidiue, m. p. 106°; 2 -p - lolylimi no-3-phenyl- 
ymethyUhiazolidine, an oil, and its picrale, ra. p. 188°; 2 - phenyl - 
'mm-Z-pddyl^-imthylthiazolidine, ra. p. 72—73°, and its picrale , 
n. p. 164 — 166°; 2 -p-hrorno phe mjlimi no-Z-p-tdyl-o- meJhylthi - 
izdidine , m. p. 81°, and 2 -pAolylimino^p-lohjl - 5 -metkylthiazolidin e, 
in oil, and its picrale, m. p. 140°. 

Arylaminoet hands were also found to unite with arylthiocarb- 
mides and arylcarbimides, and the resulting thiocarbaraides and 
iarbainidcs either by the action of heat alone oi under the influence 
if halogen acids lost water and formed thiazolidines and oxazol- 
dines of known structure. New compounds thus prepared are 
l-oddyliniino-^-phenyllkiazolidine, m. p. 94°; 2-p -tolylimino- 
].phenyllhazdidine, m. p. 113°; 2-pkenylimino-3-o4dylihiazdidir)e > 
m. p. 92°; and 2-phenylimino-S-phenyloxazolidine , m. p. 124°. In 
a similar manner, the arylaminopropanols gave thiocarbaraides, 
which, under the influence of acids, condensed to a six-membered 
thiazan ring. The arylpropanols were obtained by heating tri- 
methylene chlorohydrin with the amine for several hours at 130°. 
Thus p-tolylaminc gave p-ldyl - y - hydroxypropylami n e . Thiocarb- 
arnides and thiazans thus prepared are rf-di phenyl -a- pro pandthio- 
carbamide, m. p. 130°; 2-phenylimino-3-phenylthiazan, m. p. 
139°; a$-di-p4olyl-z-propanoltkiocarbamide , m. p. 142°; 2-p-tdyl- 
imiiio-^-p-tdylthiazan, ra. p. 111°; {i-phcnyl-'x-p-tdyl-cc-pro'pand’ 
lUocarbamide, ra. p. 146°; ^phemjl^pddylx-propandthiocarl- 
amide., m. p. 127°; 2-phenylmino-^p4ohjUhiazan, m. p. 139°, 
and 2-p-tdylimino-3-phenyUhiazan, m. p. 94°. 

yXhloro-a-arylamino-pdiydroxvpropanes combined with thio- 
carbimides to give thiocarbaraides, which could not be isolated, 
owing to loss of hydrogen chloride and the consequent closure of 
the thiazan ring with the production of 5-hydroxythiazans. of 
which the following arc described. 2-Phenylimino-O‘hydroxy- 
l-p -tolylthiazan, m. p. 175°; 2‘pddylimino-o-hydroxy^p-lolyU 
kiazan, m. p. 142°, and its hydrochloride , m. p. 204°, and picrale. 
u. p. 195° ; 2-pkcn ylimino-o-h ydrory - 3 -p - go/ dylthiaza n , m. p. 157°, 
md its picrale, ra. }). 135°; 2-phenyliniino-o-hydroxy- t 6-p<hloro- 
nknyUkiazan , in. p. 171°; 2-phe n yl imiv o -5 - hydroxy -&-pkenylthiazan , 
2. p. 175°, and its picrale, m. p. 150°, and phenyh ret hare deriv- 
ative, m. p. 185°. W. G. 

Isonitriles, IV. Reaction with Organic Acids. M. Pas* 
(Oazzetfa, 1922, 52 , ii, 250—257; of. A., 1921, i, 743, 895: 
i, 731).— At the ordinary temperature, aromatic isonitriles 
/arby la mines 1 react with certain organic acids yielding carbon mon- 
3X1 lc an, l salts of substituted formamidines. Thus, with benzoic, 
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mandelic, lactic, and salicylic acid*, phenylcarbylamine gives salU 
of diphcnylformamidine composed of two mob. of the acid and 
one mol of the base. Acetic acid, however, yields, not diphenyl, 
one moi. ui iiie probably containing formawlide 

Md“Sbly b ^ 0 From p-carbylamincazobenaene 

“d S aid, the acid lactate of 4 ; 4 '-bisazobenzeneformaimdin e 
kobtoked, together with formyl-p-ammoazobenzene. The aryl, 
ormamidine salts formed in these reactions are accompwied by 
oily compounds which yield aniline and alkali formates when 
heated with alkali hydroxide and are probably formanilides. 
According to Nef (A., i892, 1438), the action of hydrogen chlonde 

on phenflcarbylamine in anhydrous ethereal solution yields the 
additive ^ compound (NPh:CHCl) 2 ,HCl. The formation of this 
compound is not detectable, although it may occur as an inter- 
mediate stage, in the action of hydrogen chlonde and acetone or 
methyl ethyl ketone on phenylcarbylainme or p-carbylannnoaao. 
benzene, the only products observed bemg the monohydrochlondes 
of the corresponding arylformamidines. Thus, hydrochloric and 
in presence of ketones acts like organic acid in absence of ketones 
or aldehydes. 

Diphenyl fmmmidin e acid imndeme, 

KPh:CH*NHPh,20H'0HPh'C0 2 H, 
crystallises in colourless needles, m. p. 126°, and, when suspended 
in water, yields part of its acid to the latter. The ocxd kMt 
C 1 ,H 12 N < „2C,H 6 0 3 , forms long, colourless needles, m. p. 136 and 
when treated with water, yields the normal lactate , which crystallises 
in colourless needles, m. p. 151°. Diphcnylforrmmidme salicylate 
crystallises in large plates, m. p. 165°, softening at 160 , and the 
benzoate in colourless needles, m. p. 175—176°. 

4 : 4 '-Bisazobenzenef ormamidine acid lactate, 1 * 55 “ 2<r^ 
crystallises in Hat, orange needles, m. p. 153°, and the free base, 
C,.H»»N b , in lustrous, orange needles, m. p. 196—197°. 

Diphenylfonnamidme picrate, C 13 H 12 N 2 ,CeH 3 0 7 N 3 , is formed by 
the action of picric acid on phenylcarbylamine. T. H. P. 

The Additive Formation of Four-memhered Rings. I. 
The Synthesis and Division of Derivatives from 1 : S-Di- 
methindiazidine. Christopher Kelk Ingold ahd Henry 
Alfred Piggott (T., 1922, 121, 2793—2804). 


Barbituric Acid. Walter Bock (Bcr., 1922, 55, [JS], 3400— 
3405). — An aqueous solution of barbituric acid gives a bright 
yellowish-red coloration with a piece of wood. The reaction is 
shown distinctly c t a dilution of 1 in 1000; it is not disturbed by 
the presence of free mineral acids. Barbituric acids, substituted 
in position 5, do not appear to give the reaction. 

5-Bromobarbituric acid, decomp. 212 — 215° after previous 
softening, can be prepared directly from the parent acid dissolved 
in water and bromine (four-fifths molecular proportion) at 50— GO ■ 
It is transformed by further iycatment with bromine into o : o- 
dibromobarbituric acid, prisms, decomp. 220—221°, or leaflets, 
decomp. 235 — 237°, which appear to be chemically identical. The 
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prismatic form is also obtained by the action of bromine on benzyl- 
idenebarbituric acid. Whereas the salts of monobromobarbituric 
acid are stable towards water, the free acid is readily decomposed 
yielding mainly hydurilic acid; barbituric acid is also Produced’ 
but the presence of parabanic acid could not be established with 
certainty, o : 5-Dibromobarbituric acid is not greatly affected 
by a short treatment with boiling water, but by longer action is 
converted into • alloxan and ultimately into hydurilic and barbituric 
acids ; since the latter may be regarded as reduction products of 
alloxan it appears that other substances arising from the simul* 
taneous oxidation of another part of the latter must also be present 
Aqueous solutions of barbituric acid and p-benzoquinone give 
an intense dark red colour which is perceptible at a dilution of 1 in 
10,000. When equivalent proportions of the components are 
used, a definite product cannot be isolated and the colour dis- 
appears after short boiling. When, however,, the acid and benzo- 
qumone are taken in the molecular proportion 1 : 2, a tribasic 
md an amorphous, black powder which decomposes 

without melting when heated, is obtained (the barium salt was 
analysed), ihe qumone appears to act to some extent as an 
oxidising agent. u w 


r»f m E ‘ Ba - mseri ' e « (Bet., 1922, 55, 

77 ,17 . a P ret ? ous communication, Bamberger and 
Demuth (A., 1902, i, 650) have shown that 2-hydroxymdazole 
15 obtained by the action of alkali hydroxide on o-azidobenzald- 
oxuue and is converted by nitrous acid into a nitroso-derivative. 
flie latter compound is now proved to be 3-nitroso-2-hydroxy- 

indazole, C 6 H 4 < i (NO) >N-OH or C 6 H 4 <~ %> N .()H, since it 

is converted by reduction with tin foil in the presence of glacial 
acetic acid into 3-aminoindazole, m. p. 153—154° 

Preliminary experiments appear to show that ohydroxylamino- 
tazaldoxime is not transformed into 2-hydroxyindazole by the 
action of alcoholic potash at the atmosphere temperature. 

H. W. 

Catalytic Reduction of Indigotin. AxdrA Broohkt iRtn 

C < m 131-1 Vlndi^ttal r B aS E LlS 

to mdigo-vvhite by hydrogenation even at atmospheric pressures ’ 

ST 0f a t reduccd ^talyst, particuLriy aHughriy 
leuted temperatures, as, for example, 50 — (30% and in presence 

i3 added t0 a sus I*™on of 
ion and‘^ Weight of “ dilute sodium hydroxide 

solution, and the gas is either bubbled through the liouid with 

of g the U ^ agl p^ nJ r r the liquid ma > r be ghake n in an atmosphere 
nickel ? £L ^f lon is complete in one half to one hour, and the 

S iTu^L^i , he r bleached kdi 8° sohltion by filtration 
catdvst r^^.« repeatedly for subsequent hydrogenations. The 
dyes « *1!^?^ unlm P a,red f °r long periods. Other 

! tol cjcnv • thwuidigo, mdanthrene, etc., and also certain 
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CO reaction a furfuryloxazine is formed 
/\ /\ but suffers a partial decomposition 
Of V T i ,i.. 4V. 
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dyes which are not reoxidised by air such as malachite-green, can 
^similar way be converted into them leuco-compoun^ ^ 

anthramlic Aci ■ ^ 2655— -2657).— FufftiryUdenean. 

(J. Amer. m. •> > ’ j w j, en heated in xylene with 

thramte acid, m. p. 151 (“Pj product 

~ pSy form of U*£V 

Ac that in the first stage of the 

i 

t V^| Of Y ] by the acetic acid set free in the 

l i jMJKCfOH^/Vy reac tion, and that the acetyl- 
Yq jsj anthranilic acid thus formed reacts 

\vith the undecomposed oxazine 
and the resulting carbon chain 
suffers condensation with the carboxyl group of the substituted 
anthranilic acid to give the qumohne derivative. 

2 -Bromo-5 -furfu rylidcneG itihranili c acid , prepared from 2-bromo- 
methyl-5-formyifuran and anthranilic acid, does not give the above 
complex reactions with acetic anhydride. W. G. 

Interaction of Diazonium Salts and Phenols. Frederick 
Daniel Chattaway and Henry Rowland Hill (T., 1922, 121, 
2756—2760). 

An Explanation of Sandmeyer’s Reaction. Ivo Franz Keme 
(Chem. Ztg., 1922, 46, 1042). — The replacement of the diazo- 
group by chlorine, bromine, or cyanogen in the presence of the 
cuprous salt is explained by supposing that the cyanogen or halogen 
attached to the copper atom is the one which enters the benzene 
ring: 


CuiCNi + C 6 H 5 :H;Hi 


ON: =N 2 -[- HCN +Cu , OH-bC 6 H 6 ‘CN. 

HOH 


This view is supported by the fact that a cuprous salt which con- 
tains the group or atom which it is desired to introduce into the 
benzene ring must always be present. H. G. R. 

Researches on Residual Affinity and Co-ordination. XIII. 
Cobaltammine and Chromic Lakes of the Azo-salicylic Acids. 

Gilbert T. Morgan and J. D. Main Smith (T., 1922, 121, 2866- 
2874). 

Vat Dyes of the Azo-series. Dhirendra Nate Mukbbji 
(T., 1922, 121, 2879—2882). 

Certain Triphenylmethar^ Dyes. Walter A. Jacobs 
Michael Heidelberger (J. Amer . Ghem. Soc 1922, 44, 2626— 
■2628).^ — Certain dyes of the malachite-green series have been p^' 
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pared with a view to study their bactericidal action. The dyes 
were prepared in the usual way by the oxidation of the leuco- 
compounds with lead peroxide, and the leuco-compounds were 
prepared either from the corresponding aldehyde and dialkylaniline 
or from benzhydrol and the substituted aniline. In a number of 
cases where the chloride and sulphate proved too soluble for con- 
venient manipulation, the nitrate, being less soluble, was prepared. 
galachite*green and brilliant-green may be readily isolated and 
purified in this form. The following derivatives of leucomalachite- 
green are described : m-Acetylamido-, m. p. 154*5 — 155*5°; m-car&- 
amido m. p. 194—196°; p -dietkylamino-, m. p, 142 — 144*5°; 
0 .cMoro-'p-dimdhylamino- ) m. p. 170 — 171*5°; 2 -hydroxy-5-benzene- 
azo-, m. P- 186—187°, and 2-hydroxy-5-Tp-methoxybenzeneazo- , m, p. 
187 — 188°. The derivatives of malachite-green in the ‘form of 
the following salts were prepared: p -Methyl- as its chloride, m. p. 
160°; o -cMoro- as its chloride, m. p. 170°; p -chbro- as its nitrate, 
m. p. 120—175°; p -nitro- as its chloride, m. p. 150—155°; $ -acetyl - 
■Mlkylamdo- as its nitrate , m. p. 193—196°; o-chloro-])-dmelhyl- 
amino- as its chloride, m. p, 185 — 190°; m-carbamido - as its nitrate, 
ro. p. 185°; o -hydroxy- as its chloride , m. p. 195°; p- hydroxy - as 
its chloride, in. p. 185—190°; o -melhoxy- as its nitrate ; m -methoxy- 
as its c-arbinol, m. p. 147—149*5°; p -melhoxy- as its chloride, m. p. 
125—140°; o-ethoxy- as its carbinol, m. p. 178 — 180°; p -etkoxy- 
as its chloride, m, p. 150°; 3 : 4 -meihylenediozy- as its chloride, m. p. 
155—160°; the anhydride from the o -hydroxy-acetic acid , m. p. 170— 
175°, furyU as its nitrate, m. p, 190°. The m. p. of the salts as 
given above are also decomposition points. W. G. 

The Diazo-reaction in the Carbazole Series. Carhazole- 
3-diazoimine and -3-diazonium Salts. Gilbert T. Morgan 
and Hugh Norman Bead (T., 1922, 121, 2709—2717). 

Electrolytic Preparation of Phenylhydrazine. Hideo Wachi 
{Japan Pat, 40194), — Pure phenylhydrazine can be prepared from 
sodium diazobenzenesulphonate by electrolytic reduction in the 
presence of sodium hydrogen sulphite. Aniline 25 g., and sodium 
carbonate 20 g., are dissolved in water 300 g., and sulphur dioxide 
is passed into the liquid until the solution becomes clear. It 
is then added, drop by drop, to the calculated quantity of 
sodium nitrite previously neutralised with acetic acid, to which 
50 c.c. of saturated sodium hydrogen sulphite solution has been 
added. The solution is electrolysed, using spongy zinc or tin rods 

electrodes, the operation being conducted at 30 — 35 Q during 
nee hours, using a current of 7 volts and a current density 5 amperes 
er sq. dcm. On concentrating the solution and then adding hydro- 
bloric acid to it, phenylhydrazine hydrochloride separates. 

K. K. 

fytiem of Ultra-violet Light on Egg-albumin in Relation 
0 the Isoelectric Point. JANifr H, Clark (Amer. «A Byg 
^2, 2, 322—324; cf. Amer. J, Physiol., 1922, 61, 72), — Y> itb 
elutions of egg-albumin of P H >48, ultra-violet light causes 

d 2 
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aggregation and flocculation; otherwise an increase in dispersion 
results. Changes in charge are accompanied by change in chemical 
properties.. As the p n becomes less than 4*8, the precipitation 
on half -saturation with ammonium sulphate increases. Positively, 
but not negatively, charged particles of albumin are precipitated 
by sulphate-ions. Chemical Abstracts. 

The Reduction of Methsemoglobin by Ammonium Sulphide. 

G. Quagliariello (Arch. di Scien. Biol., 1922, 3, 308 — 312; from 
Physiol. Abstr ., 1922, 7, 400).— Ammonium sulphide reduces 
methsemoglobin slowly in the cold, rapidly on warming, but with- 
out the formation of intermediate products. Oxyhsemoglobin is 
formed after reduction has taken place if the solution is shaken. 

W. 0. K. 

Hmmocyanin. III. The Absorption of Light by Oxyhaemo. 
cyanin. G. Quagliariello (Publ. St. Zool Napoli . Ric. fisiol, 
c him. biol, 1922, 1, 57 ; from Physiol Abstr., 1922, 7, 405-406 ; cf, 
A., 1921, i, 467).— Oxyhmmocyanin from molluscs and arthropods 
shows one band in the yellow and the beginning of another in the 
blue. The former band is due to the copper contained in an atomic 
form in oxyhaemocyanin, and corresponds with A 579 /aju. in molluscs 
and \563/A/t in arthropods. The second band corresponds with 
A 475 up in both types, and with the second band observed by 
Dhere in the ultra-violet. Reduced heemocyanin does not show 
any absorption band. Oxyhaemocyanin does not form with potass- 
ium ferricyanide any compound analogous to methaemoglobin. 

W. 0. K. 

The Classification of the Nucleic Acids and the Place of 
Guanylnucleic Acid in the System. R, Feulgen ( Z . physiol 
Chem., 1922, 123, 197—204). — A general review of the nucleic 
acids and of their nomenclature and classification. W. 0. K, 

Guanylnucleic Acid. R. Feulgen {Z. physiol Ckm. t 1922, 
123, 145— 158).— In the guanylnucleic acid described by the author 
(A , 1921, i, 76) and by Harumarsten (ibid., 200), there appears to 
be a nucleic acid of the type of thymus-nucleic acid in organic 
combination, There may also be nucleotides containing a pentose. 

W. 0. K. 

The Isoelectric Condition of Gelatin. Sidney Owes 
Rawling and Walter Clark (T„ 1922, 121, 2830—2843). 

The Two Forms of Gelatin and their Isoelectric Points. 

John Arthur Wilson and Erwin J. Kern (J. Amer. Chem. Sot., 
1922, 44, 2633 — 2636). — Gelatin, like collagen, shows two minimum 
points of swelling with change of hydrogen-ion concentration, erne 
at P E 4'7 and the other at 7*7. These results accord with those of 
Loeb {A., 1918, i , 317, 318) and those of Davis and Oakes ^A., 
1922, i, 63) and it is suggested 'that the two minima represent the 
isoelectric points of the gel and sol forms of gelatin, respectively, 

W. G. 
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11< A, Heiduschka and E. Kqmm (Z. vhvsiol 
1922, 124 , 37 64; cf. A., 1922, i, 967). — The products 
obtained by the partial hydrolysis of keratin have been investigated 
with respect to precipitation by ammonium sulphate and by zinc 
sulphate, and the limits of precipitation of the various fractions 
found. W. 0. K. 


Mechanism of the Influence of Acids and Alkalis on the 
Digestion of Proteins by Pepsin or Trypsin. John H. North- 
ROY (J- Gen. Physiol, 1922, 5, 263— 274).— The rate of digestion of 
various proteins by pepsin or trypsin depends on the amount of 
ionised protein present, being a minimum at the isoelectric point 
and a maximum at that hydrogen -ion concentration at which the 
protein is completely combined with acid or alkali to form a salt, 
and it does not depend on the physical properties of the protein 
solution. f, o. K. 

Invertase. IV. R. Willstatter and W. Wassermann (Z. 
physiol. Chem.y 1922, 123 , 181 — 196). — The invertase of autolysed 
yeast is much better adsorbed by aluminium or kaolin if the solution 
containing it is first well diluted. The same holds for precipitation 
by lead acetate. The facta are applied to the preparation of purified 
invertase. 0. K. 

Additive Reactions of the Phosphorus Haloids. V. The 
Formation of an Unsaturated Phosphinic Acid. James B 

CGnant and Bernard B. Coyne (J. Amer. Chem. Soc 1922 44 
2530-2536; cf. A., 1920, i, 454; 1921, i, 69).-The mechakism 
of the formation of an unsaturated phosphinic acid previously 
isolated ( loc . cit.) from acetophenone, phosphorus trichloride, and 
acetic acid has been established by a study of the corresponding 
hydroxy- and chloro-phosphinic acids. It is shown that the hydr- 
^^} r ‘Phosphinic acid which is probably first formed is very readily 
converted into the chloro-acid by the action of hydrochloric acid, 
and that the chloro-acid in turn loses hydrogen chloride, giving 
the unsaturated acid. When acetophenone, phosphorus trichloride, 
and glacial acetic acid are mixed and the mixture is saturated the 
next day with dry hydrogen chloride, cL-chloro-^phenylethylphos - 
fhinic acid, m. p. 174—175°, is obtained and is readily hydrolysed 
by water at the room temperature to the hydroxy-acid. When 
beated above its melting point or more slowly when boiled in 
aqueous solution, the chloro-acid is converted into a-phenylvinyl- 
phosphinic acid (loc. cit.). This unsaturated acid on bromination 
yields a $-dibromo-aL-phenylelkylphosphinic acid , m. p. 186 — 188°, 
vhich when heated above its melting point loses hydrogen bromide' 
gmng $.bromo-z-phenylvinylphosphinic acid, m. p. 133—135°! 
his acid when treated with aqueous sodium carbonate gives 
pnenylaeetylene, and in a similar manner the dibromo-acid gives 

bromostyrene. By action of water alone, the dibromo-acid 
1 “d into ct$-dihydroxy-Z‘phenyldhylpho8phinic acid , m. p. 
K>n • . , Ph en ylvinylphosphinic acid when heated with hydro - 

mic m a sealed tube at 100° for seventeen hours gives 
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$ - brcmo * x-phenyhtkylphosphmc acid. By the action of chlorine, 
the unsaturated acid gives <x$-dicMoro- n-phenyldhylphosphinic acid y 
m. p. 175—178°. W.G. 

Organic Arsenic Compounds. [Derivatives of Phenyl- 
arsinic Acid.] A. Albert (TJ.S. Pat. 1425929, 1425930, and 
142593 1 ).— p-A cetylphen ylmdnic acid (darkens above 340° with* 
out melting) is obtained by dissolving the hydrazone in dilute 
sodium carbonate solution, adding hydrazine hydrate, and after 
some time hydrochloric acid. The phenylhydrazone , yellow plates, 
decomposes above 225°. i-Hydroxy-S-propionylpkenylammc acid 
p -nitrophenylkydrazone, yellow needles, decomposes above 235°, 
The smimbazone (1) of S-nitTO-l-hydroxyaceiylphenylamnic acid 
becomes brown above 240°. p* A minoguani di noaceiylpkenylaTsinic 
acid decomposes above 300°. p* (A cel ylvinyl ) pke n ylarsin ic acid 
semicarbazone, thick needles, becomes brown above 330°. p -Formyl 
phenylaninic acid dicihylhydrazone decomposes above 140°; the 
phenylmethylhydrazon e, feathery needles, has m. p. 295° (decomp.). 
Semicarbazide and 3 -hydroxy A-acetylphenylarsinic acid yield a 
light yellow product. Carbohydrazide and p-benzoylphenylarsinic 
acid yield a white, crystalline compound, almost unchanged at 
360°. Similar compounds are obtained from malonylhydrazide and 
oxalylhydrazide. 

Treatment with sodium hyposulphite, phosphorous acid, phos- 
phorus trichloride, hydrogen iodide, sulphur dioxide, or sodium 
hydrogen sulphite effects selective reduction of the arsenic yielding 
derivatives of tervalent arsenic, or of arsenobenzene. 

Chemical Abstracts. 

The Preparation of Sulpharsphenamine. Carl Voegtlin 
and J. M. Johnson (J. Amer . Chem. Soc., 1922, 44, 2573 — 2577). — 
The new compound, designated as sulpharsphenamine, was not 
obtained in the pure state. It is prepared from arsphenamine 
(1 mol), formaldehyde (2 mok), and sodium hydrogen sulphite 
(4 mok). In its preparation, the following conditions must be 
observed. The solution of arsphenamine must be complete before 
the formaldehyde is added ; about sixty seconds must be allowed 
for the formaldehyde to act before the addition of the sulphite, 
which should be freshly prepared from sodium carbonate and sulphur 
dioxide and should be added in two portions with an interval of 
seven minutes between the additions. The sulpharsphenamine is 
best precipitated by pouring the solution in a fine stream into five 
volumes of 95% alcohol and is dried by washing with absolute 
alcohol. It gives its free acid on decomposition with glacial acetic 
acid. The presence of the side chain -NH-CH^O-SOjjNa as distinct 
from the side chain •NH , CH 2 *0‘SONa as present in neoarsphen- 
amine is shown by its behaviour towards the indigocarmine test of 
Reinking, Dehnel, and Labhardt (cf. A, 1905, i, 261). W. G. 

Examination of Neoarsphenamine [Neosalvarsan]. # U* 
The Constitution of the French Drugs. A. Douglas Mac all W 
{J. Amer. Chem. Soc., 1922, 44, 2578— 2582).— Using the technique 



PHYSIOLOGICAL CHEMISTRY. 


i. 71 

previously described (A,, 1921, ii, 420), the author has examined 
a number of samples of French neosalvarsan. He finds rather 
more variation in these samples than in American products. The 
most noticeable physical characteristic of the French compounds 
is that, u n l ik e the neosalvarsans, which are soluble in neutral and 
alkaline solution alone, they dissolve unchanged in weakly acid 
media as well. The French compounds darken and decompose at 
relatively higher temperatures, are less affected by atmospheric 
oxygen, and are of lower toxicity and also of lower trypanocidal 
activity than the American preparations. Details of analyses are 
given. W. G. 

An Arsenical Glucoside : Diglucosidodiaminodihydroxy- 
arsenobenzene. A. Attbry and E. Dormoy (Compt. rend ., 
1922, 175, 819—822; ef. Sokorin, A., 1888, 807; Marchlewski, 
A., 1894, i, 104, 511 ; Irvine and Hoodie, T., 1908, 93, 95; Irvine 
nd Gilmour, T., 1908, 93, 1429). — Diaminodihydroxyarsenobenzene 
ombines with dextrose, yielding a pale yellow, crystalline powder 
vhich was shown to be diglucosidodiamlnohydroxyarsenobenzene. 
The substance is readily soluble in water, the solution being laevo- 
ctatory, [*] D —560°. When kept, it is slowly hydrolysed; 
liter twenty days less than 40% remains unchanged. The hydro* 
ysis may be retarded by addition of dextrose. A monoglu coside 
s formed as an intermediate hydrolysis product. In a discussion 
)f the constitution, the authors point out that the glucose may be 
inked to the amino- or to the phenolic groups; the reactions of 
:hc substance indicate the former position. H. J. E. 


Physiological Chemistry, 


The Comparative Concentrations of Alcohol in Human 
Blood and Urine at Intervals after Digestion, Walter R. 
Miles (J. Pham . Expt. Then, 1922, 20, 265— 319).— Estimations 
of the alcohol in the whole blood, plasma, and urine of men who 
had consumed a known quantity of alcohol show a greater con- 
centration in the plasma than in the whole blood. At first, the 
Concentrations in the blood and in the urine are approximately 
he same, but soon that of the urine becomes appreciably greater, 
md exceeds that of the plasma. W. O. K. 

Factors which Determine the Concentration of Calcium 
and of Inorganic Phosphorus in the Blood-serum of Rats. 

1922* oa MEB anc * J° HN Howland {Bull. Johns Hopkins Hosp., 
813— 317).— The normal concentration of calcium in 
e f um °f ra hs is from 9-5 to 105 mg. per 100 c.c. and that of 
in™ j? 1 ? * rora ? to 8*5 mg. per 100 c.c. These values were not 
by changes in the diet or by treatment with ultra-violet 
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light. By lowering the amount of calcium or phosphorus in the 
food sufficiently, the concentration of the same in the serum could 
be diminished by as much as 50%. Subsequent addition of fish- 
liver oils to the food brought the values back to normal. The 
same result could be obtained, with phosphorus, by illumination 
with light of wave-length less than 3000 A. A similar effect could 
be obtained by starvation for a few days. 

Chemical Abstracts. 

Sodium Chloride and Selective Diffusion in Living Organ* 
isms. Jacques Loeb (J. Gen. Physiol. , 1922, 5, 231—254).-, 
Sodium chloride, calcium chloride, and cerium chloride inhibit 
the diffusion of strong acids into the egg of Fundulus as shown bv 
the decrease in the mortality among the eggs immersed in the acid 
on the addition of the chloride, and also by the decrease in the 
rate of fall of the hvdrogen-ion concentration. Jf/8 sodium 
chloride corresponds with Jf/1,000 calcium chloride or if/30,000 
cerium chloride in producing this inhibition. Weak, undissociated 
acids are but feebly inhibited by these. chlorides, if at all. 
diffusion of strong alkalis is accelerated by sodium chloride and 
more so by calcium chloride. Sodium chloride in moderate con- 
centration accelerates also the diffusion of potassium chloride into 
the egg of Fundulus } whilst calcium chloride does not. 

W. 0. K. 

Dextrose in Eggs of Vertebrates. G. Gori {Atti R. accad 
fisiocrit. Siena , 1920, 21, 711—716; from Ckem. Zentr., 1922* 
iii, 927).— Dextrose is absent from the yolks of eggs of torpedo 
and of fishes : the amount of urea present is insufficient to obscure 
the reaction. Using material dried first at 45® and then in a vieuum, 
dextrose was found to be absent from mammalian ova, present, 
combined and free, in birds’ eggs, and present in the free state in 
amphibian eggs. G. ^ p 


The Synthetic Formation of Kynurenic Acid in the Surviv- 
u!o L f er - Z ‘ Mats Y oka and S - Takemura (J. Biochem. [Japan], 
U2w, 1, 175— 180).— Kynurenic acid is produced by the perfused liver 
of dogs when either tryptophan or indolepyruvic acid is added to 
the blood. It is suggested that indolepyruvic acid is probably an 
intermediate step in the transformation of tryptophan into kynur- 
enic acid. This hypothesis is based on the fact that the same 
amount was produced (0-1285 and 0-1202 g.) with 1 g. of eithef 
the tryptophan or indolepyruvic acid in the perfusing mixture. 

Chemical Abstracts. 


Compounds Extracted from Human Skeletal Muscles. 

?o/S M ? 1 . an f„ W \ BlEHLER ( Z • P^ol Chem., 1922, 123, 
- y +). J-fie following compounds have been isolated from 
human skeletal muscles; carnitine, C 7 H 15 0 3 N; neosine, C 9 H 17 ON; 
my° ymne, and mirgdine isolated as the duoro- 

1 ^n^22^3^2>^ u C3 4 , light yellow, nodular crystals. 

W.O.K. 
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The Pharmacology of Cell Breathing. II. The Function 
0 f Iron in Cell Breathing. III. The Dependence of Cell 
Inspiration on the Hydrogen-ion Concentration. Ph. Ellin- 
gE b and N. Landsberger {Z. physiol Chem ., 1922, 123, 246— 
263, 264— 279).— Amino-acids are oxidised by oxygen in presence 
of an emulsion of zinc sulphide-copper phosphor in a gelatin solution, 
os they are in presence of charcoal (Warburg, A., 1921, i, 230; 
[922, i, 190), or by an emulsion of broken-up goose erythrocytes. 
Potassium cyanide decreases the velocity of oxidation in the case 
)f the goose cells, but at the same time it is itself oxidised. Thp^ 
•ate of absorption of oxygen shows a minimum at a low concr 
nation of potassium cyanide and the same phenomenon is observed 
n the case of isolated frog's muscle if potassium cyanide is applied. 
The oxidation is parallel to the fluorescence and phosphorescence 
)f the cells under ultra-violet illumination. This is taken to 
indicate that the efficiency of the cells in catalysing oxidation is 
connected with the ability of the iron to lose an electron, and so 
activate the oxidisable material. The rate of consumption of 
oxygen with charcoal or with cells depends on the hydrogen-ion 
concentration, and this effect seems to be exerted primarily on the 
amino-acid which is being oxidised. W. 0. K. 

The Presence of Aldol in the Urine of Diabetics’ Robert 
Fricke [Z. physiol Chem., 1922, 124, 1 — 7). — Aldol in the urine 
of diabetics is only partly detected by the “ dimedon n method 
previously employed (A., 1922, i, 300; ii, 326). Improvements are 
described which render the method more sensitive and accurate. 

W. 0. K. 

The Sugar Content of Cerebrospinal Fluids. K. Mifuji 

(J. Tokyo Med. Soc 1921, 35, No. 10; Japan Med. World , 2, 
78).— The normal sugar content of the spinal fluid of the Japanese 
averages 0’052%. The factor obtained by dividing the blood- 
sugar content by the spinal fluid sugar content is largest in children 
and least in the senile cases. In the atrophic form of beri beri the 
sugar content of both liquids is practically the same as normal, 
but in the oedematous form they are both increased. In epidemic 
cerebrospinal meningitis the blood-sugar content is as high as the 
maximum normal (0* 1 14%) but that of the spinal fluid is remark- 
ably decreased. In epilepsy the spinal fluid sugar content in the 
intermissions of an attack was low, 0*021%, but returned to normal 
. eighteen hours after the attack. Chemical Abstracts. 

Pharmacology and Therapeutics of Iodides. E . D. Osborne 
{J.Amer. Med. Assoc., 1922, 79, 615 — 617; from Physiol. Abstr ., 
1922, 7, 453). — After the administration of sodium iodide by the 
Mouth, there is an increase in the concentration of sodium in the 
blood, whilst only a trace of iodine was found in the serum proteins 
when these were precipitated by tungstic acid or alcohol. On the 
other hand, after oral administration of potassium iodide, there 
18 increase of potassium in the jflood, but an increase of sodium, 
whilst 7 to 26% of the iodine given was found in the serum proteins. 

W. 0. K, 
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Urea. A. Marie (Compt. rend . Soe. Bid., 1922, 86, 998; 
cf. ibid., 1922, 86, 72).— Intravenous injections of adrenaline 
hydrochloride produce a considerable increase in the urea content 
both of the blood and of the parenchyma of the liver freed com- 
pletely from blood. Adrenaline has also been found to suppress 
the decomposition of urea in vitro when added to a soja bean 
extract. Although the vegetable urease may be entirely unlike 
the hepatic urease, the test-tube experiments lead to the con- 
clusion that the increase in urea content observed after an injection 
of adrenaline is likewise due to a suppression of the hydrolysis of 
urea. Chemical Abstracts. 

The Separation of Ethereal Sulphates in Rabbits after 
Administration of Phenol, p-Bromophenol, and Bromo- 
benzene. H. Rhode (Z. physiol. Chem., 1922, 124, 15 — 36).— 
If phenol is administered to rabbits (0*2 g. per kg.), 12% is elimin- 
ated in the urine as the ethereal sulphate, whereas if cystine 
taurine, or sodium sulphite is administered at the same time 
33%, 17%, and 27%, respectively, of the phenol is eliminated'. 
Thiosulphate and sulphate arc without influence on the elimin- 
ation of the phenol. In the cases of p-bromophenol and of bromo- 
benzene, the effect of the simultaneous administration of cystine 
is to decrease the output of ethereal sulphates, the explanation 
apparently being that phenylmercapturic acid is formed in both 
cases. This indicates that the bromobenzene in the animal organism 
is first of all oxidised to p-bromophenol. W. 0. K. 

Pharmacology of Benzyl Compounds. II. Carl Neelsen 
and John A. Higgins {J. Lab . Clin. Med., 1922, 7, 579—588; 
cf. ibid., 1921, 6, 388). — The observations suggest that the relaxing 
power of benzyl esters on the smooth muscle fibres of the intestine 
as a rule is dependent on the benzyl content and on the rate of 
hydrolysis of the benzyl compound. Chemical Abstracts. 
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The Relation of the Reaction and of Salt Content of the 
Medium to Nitrifying Bacteria. Carolyn S. Meek and 
Charles B. Lipman ( J . Gen. Physiol , 1922,5, 195 — 204) — Nitrifying 

mfiifm 7flr ,a !! y r ?i StWt t0 hydroxyl-ion.,, surviving in l 
2!!.1p’i ™d yielding their characteristic products in a 
n j . H ‘ kojlinm sulphate is not nearly so toxic to these 
proauctto as sodium chloride or sodium carbonate. W. 0. K, 

T he Carbon aid Nitrogen Relations of 

499 -A JvTfw A y 0us ^ Bo -'' MZZI ( J - 1921, 6,475- 

and nifmtr n ^ • le fu ! lc ^ 10n8 autotrophic carbon assimilation 

and nitrogen nutrition of the nitroso-ferment. These functions are 
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intimacy connected and mutually interdependent, the bacterial 
cell being able to assimilate the abundant stores of nitrogen in a 
nutritive solution in the absence of free carbon dioxide, even 
although a carbonate as such be present in the medium; Conse- 
quently the process of nitrogen oxidation which follows the absorp- 
tion and leads to the formation of nitrous acid and its salts is 
dependent on the presence of this free carbon dioxide. 

Chemical Abstracts. 

Ergosterol in Yeast. A. Windaus and W. Grosskopf (Z. 
physiol. Chem., 1922, 124, 8 — 14). — Ergosterol is extracted from 
yeast in a yield of about O' 15% and purified as ergosteryl acetate, 
m. p. 180 — 181°. On reduction with palladium black and hydrogen, 
this acetate unites with six hydrogen atoms to form ergostanyl acetate, 
CjlyPi* small, white needles, m. p. 103°, which on hydrolysis 
yields ergostanol , C„H 48 0, fine leaflets, m. p. 129°. By treatment 
of ergostanol with phosphorus pentachloride, and * subsequent 
reduction with sodium in amyl alcohol, the hydrocarbon, ergostane , 
Co 7 H 48 , white leaflets, m. p. 72—73°, fa]5 +24’5°, is obtained, 
which is not identical with sitosane, i/r-cholestane (coprostane), or 
cholestane. Ergostanol, on oxidation with chromic anhydride, 
yields ergostanone , fine white needles, m. p. 56 — 57°. W. 0. K. 

Comparison of a- and 3-Glucose in Fermentation. Richard 
WillstItter and Harry Sobotka {Z. physiol. Chem ., 1922, 123, 
164—169). — Xo difference can be detected in the rate of fermentation 
of a- and 3-glucose. This cannot be due to an equilibrium between 
the two forms being set up quickly, as the rate of this change 
under the conditions of the experiment is much slower than the 
rate of fermentation. W. 0. K. 

The Selective Fermentation of Mixtures of Sugars. 

Richard Willstatter and Harry Sobotka (Z. physiol. Chem ., 
1922, 123, 170 — 175). — Although glucose, fructose, and a mixture 
of these are all fermented by yeast with approximately the same 
velocity, yet on fermenting a mixture the glucose ferments more 
quickly than the fructose. This is apparently because the glucose 
is more active in the initial stages of fermentation whilst the final 
tages of the reaction are the same for both sugars. These final 
stages, however, are the slowest and so they decide the rate of the 
faction as a whole. The same holds for the fermentation of a 
Mixture of the a- and 3-forms of glucose (see preceding abstract). 

W. O. K. 

Selective Fermentation with Yeast Trained to Ferment 

Galactose. Richard Willstatter and Harry Sobotka (Z. 
phynd. Chem., 1922, 123, 176 — 180). — Yeast may be trained so 
that it will ferment galactose more rapidly than glucose, but it is 
round that such a yeast will still preferentially ferment glucose out 
°f * mixture of glucose and galag tose. An explanation of this 
phenomenon is indicated on the lines suggested in the preceding 
Abstract. WO. 1L 
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The Influence of Copper Salts on the Yield of Sterigmato . 
c ystis nigra [Aspergillus niger ]. Marin Molliard (Compt, 
rend 1922, 175, 838—841).—' The retarding action of solutions 
containing copper on the growth of A . mger renders direct comparison 
with the control solution of no value as the two may be at different 
stages of development. The author has compared the yield i.e., 
the ratio of the weight of mycelium obtained to that of sugar con- 
sumed — in a control solution, and one containing copper sulphate 
of a concentration of 1/3750, making allowance for the slower 
growth in the latter. The general result of the presence of copper 
is diminution of yield, but during a considerable portion of the 
time the reverse effect was observed. H. J. E. 

Some Aspects of Selective Absorption. W. J. V. Ostee. 

hout {J. Gen . Physiol 1922, 5, 225— 230).— Analysis of the cell 
sap of the marine alga Valonia shows much more potassium and 
less sodium, magnesium, calcium, and sulphate-ion than exists in the 
surrounding sea- water, whilst the chloride is approximately con* 
* stant. The organic material in the cell sap is small, and this seems 
to exclude the possibility of accounting for the high concentration 
of potassium by the assumption that it combines with some orgadic 
compound. W. 0. K. 

Fixation and Polymerisation of Formaldehyde in the Dark 
by Green Plants. Carbon Dioxide Assimilation by Plants. 

Th. Sabalitschka [Z. angew. Chem., 1922, 35, 684 — 685). — Experi- 
ments with the nasturtium and the water-weed, Elodea canadenm } 
showed that these plants are capable of fixing formaldehyde and 
polymerising it to carbohydrates even in the absence of light. 
The plants were placed in an enclosed space and deprived of carljon 
dioxide. The sugar and starch content of the leaves was deter- 
mined after some decrease had occurred below the normal by reason 
of the exclusion of carbon dioxide, and some of the plants were 
then exposed to formaldehyde either in the form of vapour or in 
solution in the case of the water weed, whilst others were kept for^ 
comparison. After some days the carbohydrates in the leaf were 
again estimated.; as an example of the results, in one case 462 mg. 
of 3Ugar and 1048 mg. of starch per 100 g. of leaf w r ere found after 
treatment with formaldehyde, compared with 144 mg. of sugar 
and 495 mg. of starch in the blank experiment. The quantity of 
these substances in the formaldehyde experiment was actually 
higher than at the commencement, whereas in the control experi- 
ment the carbohydrates had continued to decrease. This shows 
that the plants were able to replenish their stock of carbohydrate, 
depleted by the absence of carbon dioxide, by making use of the 
formaldehyde, and that the polymerisation takes place in the 
absence of sunlight. Further, it provides additional evidence for 
the hypothesis that formaldehyde is an intermediate product of 
the photosynthesis of carbohydrates from carbon dioxide and 
.water. ‘ G.F. M. 
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Anthocyanin Pigments and Phlobatannins in Plants. 

St. Jonesco (Compt. rend., 1922, 175, 904—907; cf. Combes, 
A., 1922, i, 200). — -The red leaves of Prunus Pmardii , dried and 
powdered, were extracted with ethyl ether. The solution, on 
evaporation, yielded two separate substances ; one, soluble in water 
and crystallising in tablets and needles, the other soluble in ethyl 
alcohol but not in water, and obtained as a yellow, amorphous 
substance on evaporation. Various reactions given by the former 
Indicate that it is a tannin ; the latter being precipitated by addition 
of water gives somewhat ambiguous results with aqueous reagents. 

It is, however, not converted into a red pigment when heated 
with dilute acids. Further extraction of the dried leaves with 
ethyl acetate and amyl alcohol yielded the anthocyanidins and 
pseudo-bases. The latter are readily transformed into anthocy- 
anidins under the influence of dilute hydrochloric acid, their 
colour changing from yellow to red. The anthocyan constituents 
— b.c., the total of the pigments present in the various organs — 
are divided into anthocyanins, red, violet, or blue substances not 
extracted by amyl alcohol, anthocyanidins, red substances existing* 
uncombined and readily soluble in amyl alcohol, and a third group 
of substances, the pseudo-bases, yellow in colour, which the author 
proposes to designate leuco-anthocyanidins. H. J. E. 

The Action of Hexamethylenetetramine on Higher Vege- 
tation. E. Nicolas and G. Nicolas {Compt. rend., 1922, 175, 
836 — 838 ). — Solutions of hexamethylenetetramine, the concen- 
tration of which lies between 0-1 and 0*3 g. per litre, are utilised 
as food by beans, but on increasing the concentration a toxic 
effect is produced. In the former case, the action is shown by 
increase in weight of the plant and by the enhanced leaf develop- 
ment. H. J. E. 

The Chemical Constituents of Green Plants. XXII. The 
Presence o! Succinic Acid and of Oxalic Acid in the Currant 

(Ribes rubrum ). Hartwig Franzen and Fritz Helwebt [Z. 
tphysid. Chem., 1922, 124, 65—74; cf. A., 1922, i, 310).— By 
converting the acids in the filtrate from the lead acetate precipitate 
from the currant into their esters and subsequently into the hydr- 
ide or the benzylidene compounds, the presence of succinic acid, 
oalic acid, and citric acid has been demonstrated. Other acids, 
ome unsaturated, are present in traces, including probably oxalic 
rid, and possibly lactic acid. W. O. K. 

Colouring Matter of the Fruit of Gardenia florida , L. 

rETSTTJiMuNESADA {J. Pharm. Soc. Japan , 1922, No. 486, 666—671). 
-The colouring matter of the fruit of Gardenia florida, L., from 
Juna when extracted with water (cf. Kasyer, A., 1885, 59), and 
lecgmposed with dilute hydrochloric acid in a current of carbon 
lioxide, yielded an amorphous powder which is identical with 
crocetin from saffron (cf. Decker, A., 1914, i, 979). It gave a 
po assium salt, C^H^OjK, orange-yellow crystals, sodium salt, 
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abort, yell6wish-red needles, and ammonium salt, reddish-yello* 
needles, ^ 

Preservative Principles of Hops. 2. Frank Lee Pyman, 
TTARm.o Rogerson, and Thomas Kennedy Walker (*/. 7ns/, 
j Brewing, 1922, 28, 929— 934).— Attempts were made to isolab 
crystalline hop-bitter acids by fractional extraction with alkalis 
of increasing strength of an ethereal solution of the soft resiu^ 
obtained by extraction of ground hops with light petroleum. 
Lupulon was isolated in small yield in colourless prisms, ra. p. 
94-5— 95-5°. No humulon was obtained by this method, and the 
only other crystalline compounds isolated were lactaric acid, 
C ls H ai 0 2 , a saturated fatty acid previously found only in the 
fungus A.QdTicus integer t and small quantities of the constituents 
of the Wax, hentriacontane, ceryl alcohol, and cerotic acid. 

G. F. M. 

Nitrogenous Constituents of the Fruit of Chayote (Sechium 
edule). Kiyohisa Yoshimtjra (, J , Biochem. [Japan], 1922, 1, 347- 
351) —The fruit of Sechium edule (a member of the Cucurbitacm) 
was examined with the following results : Water 95*973% an<| 
dry substance 4*027%. The dry substance contained: cru<$ 
protein 16-264%, fat 1-169%, crude fibre 7*311%, nitrogen-free 
extract 68*392%, ash 6-864%, total nitrogen 2*602%, protein 
nitrogen 1-56%, and non-protein nitrogen 1*041%; that is, of 
the total nitrogen 59*99% was protein and 40*009% non-protein. 
20 Kg. of the fresh fruit were pressed and then extracted twice 
with hot water; from the -extract were isolated: a small quantity 
of adenine and choline, 0*7 g. of arginine (as nitrate), and about 
1*5 g. of guanidine (as chloroaurate). K. K. 

The Mannan of Vegetable Ivory. II. Hemicelluloses. 

Hans Pringsiieim and Karl Seifert (Z. physiol. Ghem. s 1922, 
123, 205—212; cf. A,, 1912, i, 833). — Mannan, prepared from 
vegetable ivory shavings by the action of 5% sodium hydroxide 
solution, is treated with acetic anhydride containing hydrogen 
bromide, when it yields mannan triacelaie, C 6 H 7 0 2 (0Ac) 3 , a whiter- 
amorphous, non -hygroscopic substance, [a]'£ — 27*4° in ’acetylene 
tetrachloride. Mannan, on treatment with acetic anhydride con- 
taining a small amount of concentrated sulphuric acid, yields a 
white, amorphous substance, from which on hydrolysis and treat- 
ment with phenylhydrazine, mannosephenylhydrazone can be 
obtained, besides a quantity of glucosazone and also apparently the 
osazone of a disaccluride. W. 0. K. 

Relation of certain Nutritive Elements to the Composition 
of the Oat Plant. J. G. Dickson ( Amer . J. Botany , 1921, 8, 
256—274). — A study of the growth and * composition of Auena 
sativa aristata in relation to climate and nutrition. The content 
of calcium oxide is reduced proportionally to its reduction in the 
culture solution ; it is also greatly reduced by deficiency of phos- 
phorus or nitrogen. The extent to which the content of phos* 
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phorus of the grain and straw is reduced by reduction in the pro- 
portion of phosphate or potassium in the culture solution, and 
increased by similar reduction of calcium or nitrogen, has been 
determined. The content of phosphorus of both grain and straw 
is modified by seasonal differences except for plants grown in 
solutions deficient in phosphorus. The content of calcium of the 
grain is modified even when solutions deficient in calcium are 
employed, whilst that of the straw shows no consistent response to 
climate. Chemical Abstracts. 

Comparative Assimilability of Tricalcium Phosphate 
and the Phosphates of Aluminium and Iron. Ch. Brioux 
(Compt. rend., 1922, 175, 1096 — 1099). — In soils containing little 
or no calcium carbonate, a considerable proportion of the phosphoric 
acid exists as ferric or aluminium phosphate. Experiments with 
six different species of plants showed that, measured by the pro- 
duction of dried organic matter, the use of equivalent quantities 
of tricalciuin, ferric, and aluminium phosphates results in the 
highest yields being obtained in the case of aluminium and the 
lowest with iron, although the last-named gives results considerably 
.above the control yield. The author points out that the usual 
solvents for “ available phosphate ” give results which are incon- 
sistent with those of his experiments, although 1% citric acid is 
more trustworthy than others which have been recommended. 

H. J. E. 

The Availability of Mineral Plant Food (A Modification 
of the Present Hypothesis). Nobman M. Comber (J. Agrk. 
Sci., 1922, 12, 363 — 369). — The conception that plants can take up 
from the soil only mineral matter which is in solution is criticised. 
Three main objections are advanced, namely, the difficulty of cor- 
relating the composition of the soil solution with the amount of 
mineral matter taken up by the plant ; the absence of any explan- 
ation of the intake of iron by plants, and the difficulty of explaining 
the availability of phosphates. A modified hypothesis is presented 
in which the absorption of colloids by plant roots is assumed. The 
possibility of a definite union of root hairs with solid mineral 
particles is discussed, and the subsequent dissolution of the mineral 
particle by the organic matter of the root hair is suggested. 

A. G. P. 

Theory of Soil Acidity. J. N. Mukhebjee { Nature , 1922, 
110, 732). — Experimental evidence is adduced in support of the 
author’s view (A,, 1922, ii, 689) concerning the origin of soil acidity. 
Silica has been found to adsorb appreciable quantities of acetic, 
citric, hydrochloric, and nitric acids so strongly that on repeated 
washing the adsorbed substance cannot be removed and the aqueous 
extract soon becoines neutral. Treatment with aqueous potassium 
chloride then results, howeveT, in the development of acidity. 
Simultaneous experiments on eleptro-osmosis indicate ' that the 
jmions of the acids, and not their entire molecules, are adsorbed on 
by chemical forces, and it is suggested that an equivalent 
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Jutafeer of kations form a mobile second sheet of the double layer, 
the forces acting on these being mainly eleotrical in nature, ; 

3 A. A. E. 

v> Sulphur Changes in Soil. Kurt Lantzsch ( Intern . Mitt. 
Mdenk, 1922, 12, 22— 35).— Nutrient solutions containing calcium 
•sulphate and inoculated with soil extract showed no formation of 
sulpTiide after forty-seven days. The ratio CaO : S0 3 was, how- 
ever, changed slightly in some cases. Nutrient solutions to which 
20 g. of soil were added to 200 c.c. and allowed to remain un^r 
anaerobic conditions for sixty days showed no appreciable formation 
of sulphides when titrated "with iodine solution. A solution con- 
taining 0-09% of potassium sulphide together with asparagine and 
other nutrients developed an odour of butyric acid and lost a 
small amount of sulphur. A somewhat similar solution containing 
no organic carbon showed a production of nitrogen dioxide and 
ammonia when ammonium chloride was the only source of hitrogen ; 
when sodium nitrate was used instead, nitrogen dioxide andjunmonia 
were not produced. In each case, however, some of the suiph^ 
was oxidised to sulphate in the inoculated solutions, whilst tie 
control gave negative results. The control tubes were treaty 
with 0*2 c.c. of 40% formaldehyde solution per 100 c.c. ofWuftoit. 

Chemical Abstracts. 

The Depletion of Soils by Chemical Denudation. Milto* 
Whitney {Science, 1922, 56, 216— 218). — The information hitherto’ 
collected concerning the rate of chemical denudation of soil ana 
rock material has been based mainly on the translocation of material 
in true solution, disregarding all matter in colloidal solution. Tie 
results have shown that the loss of silica, alumina, and iron is 
surprisingly small in comparison with that of potassium. Ifc^is 
indicated, however, that in the breaking down of silicates to, a 
point at which potassium goes into solution, silica, alumina, and 
iron also go into colloidal solution in the same proportion as they 
bear to the potassium content in the original material. This view 
is supported by the fact that when finely ground silicates are 
brought into contact with water, soluble salts go into solution (as 
determined by conductivity or chemical test) and at the same time 
there is released a relatively large amount of colloidal material. 
Further investigation on these lines is necessary before it will he; 
possible to state whether chemical erosion is a selective process 
which might change the chemical composition of the soil, or whether,# 
by the materials leaving the soil in about their original ratios, 
there is no material change in the composition of the soil on which 
water has acted. A. A. E. 
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The Influence of the Structure of Organic Comnnmuti 
on their Sulpho-chromic Oxidation. C RSimoTE!?' 
rend., 1922, 175, 1070— 1072 ; of. A., 1922, ii, 867, 868).— Among 
the substances which are completely oxidised by the sulpho-chromif 
mixture are certain straight-chain compounds, phenolic derivatives 
and ring-substituted aromatic acids. In other cases, molecular 
structure influences the extent of oxidation, e.g., methyl beraoate 
13 et ^, y ’ wJuI ft toluic or phenylacetic acid is only partly- 
oxidised. From a study of a considerable number of such examples 
it is seen that this method of oxidation indicates structural differ’ 
ences and may be used to investigate such problems as tautomerism 
or intramolecular change. The author has devised a formula 
based on the number of carbon atoms present in the molecu e 
and the number wbch escape oxidation, and regards the " 
ation deficit which ,t furnishes as a first step towards a new 

method of structural investigation. H J E 

j,o0). The various stages of the syntheses are represented by the 
following senes of compounds. Revised constants are given for 
rertam compounds which have previously been described.® 

Jithyl ethylbutylmalonato [previously prepared, but not char 
actensed, by Raper (T„ 1907, 91, 1837)1, b n lo«_wn 

C 0 ,. 96 ^ 6 ’ "■ 142 ®| 4 ' Eth y lbu ¥mahnic acid, C 8 H„0 4> m p 115 “’ 
^Ethylhexoic acid b p . 228-229° (Raper save 225 ° V eikul 
z-ethylkxoaie , 0 x 0112002 , ^ - ion imo * \ A' an y l - 

P* Ethylh&cyl alcohol, C S H 
Ulhylhexyl iodide , CgH^I,’ 
y*Methylheptane, b. p. 120 
0-7069, ng 1-3980. 

Ethyl z-mdhylheptylmalonalc, b n 157— 

Oft? 7otKS,? ; 

mvl iodide C u r k i Iro n A ?ii. 1 4d0l; y. methyl- 

-go 4, c « SShf.5 1 Slk ****• 

-* <*«** fa - *)• 

W ofiT' e, 3 iH ? 6 ’ b ' P ' - >04 -20o°, rff 0 7559, 14228 

fetched ^ by redact1011 of S-buJyloctyl iodide (cf. Levene and 

b ' p - 1220/12 mm - (cf - Adams and Marvel, 


b. , 

a 18^> b. p. 181 


P* ^9^-191°, d? 0*8628, 1*4128. 


b. p 
- 122 ° 


183°, df 0*8328, Jig 1*4328: 
89—90711 mm., df 1*3365. 
(cf. Clarke, A., 1909, i, 349), 


1. 82 ABSTRACTS OF CHEMICAL PAPERS. 

A., 1920, i, 283), dj° 0*9745, 1*4222. Ethyl bviylheptylmabmk , 

C i 8 H s 4 % b‘ P- 177—178°/12 mm., 0*9318, ng 1*4366; fety. 

actrf, C 14 H 26 0 4 , needles, m. p. 117°, d-Butyinonok 
acid, C 13 H 26 0 2 , b. p. 179°/13 mm,, df 0*8860, «•“ 1*4403; ethyl 
0 L-butylnonwtc, C 15 H 30 O 2 , b. p. 115°/1 mm., df 0*8560, nf 1*4290, 
^Butylnonyl alcohol , C 13 H 2s O, b. p. 112 — 114°/0*5 mm., df 0*8359, 
7i® 1*4430; fi’butylnonyl iodide, C 13 H 27 I, b. p. 121 — 12370*5 mm, 
t-Melhyldodecane, C 13 H 28 , b. p. 225*5-227°, df 0*7576, nf 1*4244, 
When €-methylnonane was oxidised with alkaline permanganate 
acetic and butyric acids were identified amongst the products oi 
the reaction ; the presence of some formic acid was also detected. 
Apparently the oxidation proceeds mainly according to the following 
scheme : 

CH 2 Me-[CHA*CHMe*[CH 2 ]o*CH 2 Mc 

CH 2 Me , [CH 2 ] 2 , CO , CH 3 4CH 2 Me*CH 2 , CO ; jB. 
CH 2 Me*[CH 2 ] 2 'CO*CH 3 -> CH 2 Mc‘CH 2 *C0 2 H-i-CH 3 'C0 2 H. 


The Formation of Hydrocarbons during the Action of 
Potassium on Ethyl Acetate. Helmuth Scheiblee, Hbis- 
rich Ziegner, and Emil Peffer (Ber., 1922, 55, [B], 3921- 
3931). — The action of potassium on an ethereal solution of ethyl 
acetate has been shown to lead to the formation of ethyl potassio- 
acctate, CH 2 !C(OK)*OEt (cf. Scheibler and Voss, A., 1920, i, 366; 
Scheibler and Ziegner, A., 1922, i, 426). In addition, acidic sub- 
stances are produced which will be described subsequently, and 
neutral compounds which are the subject of the present com- 
munication. 

Potassium and ethyl acetate in varied proportions are allowed 
to react in the presence of ether and the products are decomposed 
either by sulphuric acid (30%) or carbon dioxide. The neutral 
portions are freed from admixed ester and ketones by successive 
treatment with concentrated potassium hydroxide solution at 80° and 
sodium hydrogen sulphite and are subsequently distilled, whereby 
a series of fractions boiling over the range 120—260° are isolated. 
The carbon. and hydrogen content of these increases with increasing 
boiling point at the expense of the oxygen content. The analytical 
composition of the fraction b. p. 210 — 240°/atmospheric pressure 
agrees with that required by the formula Ci 2 H 22 , whereas that of 
the fraction b. p. above 250° harmonises with the formula C 12 H 2) . 
The constitution of the substances has not been elucidated. The 
insolubility of me bulk of the product in concentrated sulphuric 
acid indicates the absence of olefines, and the low* hydrogen content 
makes it unlikely that paraffins are present. It is most probable 
that the hydrocarbons are homologues of benzene or mono* or 
\poly-cycloparaffins . 

\ Only traces of hydrogen are evolved in the gaseous state during 
the mqtion of potassium on ethyl acetate. It appears that; thej 
liberatehVhydrogen reduces a portion of the ethyl potassioacctate 
extensively and that in the course of the change intermedia!® 
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ibstances are produced which are more readily hydrogenated than 
hyl potassioacetate, a considerable proportion of which remains 
ter complete solution of the potassium. 

The fractions boiling below 200° consist mainly of hydrocarbons 
it appear to contain a certain proportion of ethers; their 
stability towards alkaline permanganate indicates the unsaturated 
dure of one or both components. 

The formation of hydrocarbons is not observed when potassium 
replaced by sodium under otherwise identical conditions. 

H. W. 


The Chlorination of Methane. Arthur Schleede and Curt 
;ckow (5er 1922 55 [B], 3710-3726).-The chlorination of 
ethane has been studied by passing mixtures of the gases through 
ictncally heated quartz or glass tubes. Inflammation occurs 
len the gases are used in molar proportions, but the flame gradually 
3S out ; it is permanent when an excess of chlorine is employed 
on the other hand, an excess of methane is used, ignition is 
t observed ; under these conditions chlorine is only quantitatively 
ihsed if the temperature is not below a certain minimum depend- 
l on the precise composition and rate of flow of the mixture 
le phenomena are not greatly affected by the presence of catalysts 
by an increase of temperature of 100° above the minimum. 
ie products of the reaction are freed from hydrogen chloride by 
ssage through warm concentrated potassium hydroxide solution 
a i er i 18 un ^ mfcab1 ^ si nce it dissolves appreciable amounts of 
;thyl chloride) and are subsequently condensed at a temperature 
( Th ^ va P 0Ur tensions of methyl chloride 
low 30 , of methylene chloride and chloroform below 0° and 
carbon tetrachloride below -20° have been measured.) Methyl 
londc can be conveniently separated from the condensate by 
)ck s method of fractional distillation in a high vacuum but the 
rcess is inapplicable to the separation of methylene chloride 
loroform and carbon tetrachloride, which are therefore estimated 
proximatcly by the technical distillation method 
Ihc results may be summarised as follows. When the velocity 
passage of the gaseous mixture per unit of surface exceeds a 
tain value and a large increase of the heating (catalysing. 
*5 18 n . 0t ? lso P. r ? vidod > the reaction tends more and mofe 
rank a steady ignition, and increased formation of higher pro- 

chWf Ti, hl0h t8keS place P articularl y at the expense of 
. chloroform The greater the velocity of the gas, the greater 
Kt be the catalysing surface. If the rate of flow is below the 

fodMiiffior ( ° r a . SU . ltable increaso of ‘he heating surface is pro- 
t i e 5 P roc,ucts a rc not formed in appreciable amount 
Dsc whinR 1 ' 6 P r °P ortlons of the chlorinated methanes are not 
* rafp Tffl ° ubi be expected from a step-wise reaction. When 
t$ bc i 0W tbe ^ nition vaiue > marke d Changes resulting 
It obS t °u arb0 f , tetrach ' orido and higher products are 
i ejnmini- "hen the ‘‘atnlysing surface is enormously increased 
ample, by the use of activated charcoal). This result is 
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not appreciably modified when the minimum temperature ie ex- 
ceeded by as much as 100°, when the heating zone is increased or 
diminished, or when catalysts, such as ferric chloride, molybdenum 
pentachloride, or antimony pentachloride are present* jf On the 
other hand, the results obtained are not in harmony with the 
values calculated from Martin’s formula (Z. Elektrochcm 1921, 27, 
150). If the rate of flow is considerably below the ignition value 
an increased production of chloroform and carbon tetrachloride or 
substances of similar boiling point at the expense of methyl and 
methylene chlorides is observed. 

The causes which are operative in producing results differing so 
greatly from those of a step-wise reaction are discussed in detail, 
The most probable are the dissociation of methane and subsequent 
change? such as those represented by the equations CH^Ci-j- 
CH 4 =C*H 6 d-HCl, CH 2 Cl 2 d-CH 4 =CH 2 CK5H 3 -}-HCl, CILC1+ 
CH 3 C1=CH £ C1-CH 3 4-HC1, and CH 2 Clo+CH 3 Cl-CH 2 ChCH 2 Cl (or 
CH 3 -CHCy+HCl. “ ~ \ 

The preparation of methyl chloride from methane and carbonyl 
chloride (cf, Hochstetter, A., 1916, i, 625) has been re-examined, 
The action appears to be due to greatly diluted chlorine. H. W. 

The Thallous Alkyloxides. R. de Forcrand {Compt. rend, 
1923, 176, 20 — 23). — Thallous ethoxide was prepared by the 
method of Lamy (Ann. Chim. Phy$.> 1863, 67, 395 ; 1864, 3, 373}, 
and was isolated as an oily liquid, d 3 55. It reacts with other 
alcohols to give the corresponding alkyloxides. In this way the 
author has prepared the mmothaUiim derivatives of ethylene glycol , 
OH'CgHf'OTl, and of glycerol, C 3 H 5 (OH) a *OTl, both of which separate 
as yellow solids, and thallous phenoxide , which is white and micro- 
crystalline. Thallous hydroxide may be similarly prepared. For 
the preparation of thallous acetate, the ethoxide is the best starting 
point, and for the neutral sulphate the hydroxide is best used, 

w.a 

The Alkylglycerols, Preparation of Alkylvinylcarbinols 
[Alkylallyl Alcohols]. Raymond Debaby ( Compt . rend., 1922, 
175, 967—970; cf. Leapieau, A., 1911, i, 347).— Homologues of 
glycerol were. obtained by the action of magnesium alkyl compounds 
on acraldehyde, yielding unsaturated secondary alcohols. These 
were brominated and the resulting bromohydrins converted into 
diacetins by means of potassium acetate ; hydrolysis under pressure, 
or alcoholysis by methyl alcohol of the diacetins, then yielded the 
alkylglycerols. The alkylallyl alcohols obtained in the first stage 
have the following properties. A n - Buten-y-ol ( methyl vinylcar- 
bind), b. p. 94—96° ; d* 0*854 ; iff 0*835; nT 1 4087 (cf. Wohl and 
Losanitsch, A., 1908, i, 934). A a -Pentene-7-ol (ethylvinylcarbinol), 
b. p. 37°/20 mm. ; df 0*839 ; 14182 (cf . Wagner, A., 1885, 370}. 

A *-Hexene-y-ol (propylvinylazrbinol), b. p. 133 5 — 134°; if] 0*851; 
iff 0*834; ra* 14215. A -Heptene-y-ol (butylvinylmrbinol), t b. p. 
153*5—154°; 0*852; df *0*835; 1*4275, These alcohols 

yielded crystalline allophanates, m. p, 151 — 152°, 152—153°, 
139*5—140°, and 156*5—157°, respectively. A a -Heptene-y-ol was 
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resolved into Its optical isomerides by Pickard and Kenyon’s 
method (T., 1911, 99, 45). H. J. E. 

Alkylglycerols : Transformation of Alkylvinylc^rbinols 
into Alkylglycerols. Raymond Delab y (Compt. rend., 1922, 
175, 1152—1154; cf. preceding abstract).— Experimental details 
of the transformation of brominated alkylvinylcarbinols into 
iiacetins and of the hydrolysis of the latter into homologues of 

glycerol are described. Propylglycerol , m. p. 60—62°, b. p. 167*5 

168°/14 mm., and butylglycerol, m. p. 52— 54°, b. p. 175—175*5717 
mm., are ^hygroscopic, crystalline substances; their triacetate* have 
b. p. 157 159 /15 mm., and b. p. 174°/21 mm. respectively. 
Methylglycerol has b. p. 162*5—163*5715 mm. (cf. Lieben and 
Zeisel, A., 1881, 710); ethylglycerol has b. p. 165— 166°/15 mm. 
(cf. Wagner, A., 1889, 231). The method gives yields corresponding 
with 60% of the secondary alcohol used. H. J. E. 

Preparation of Inositol Polyphosphate. Svigel Posternak 
(Swiss Pat. 91727; from Chem. Zentr., 1922, iv, 837—838; cf. 
A., 1921, i, 225). A solution of inositol is heated with excess of 
orthophosphoric acid in the presence of sufficient excess of phos- 
phoric oxide t-o combine with the water produced in esterification. 
The resulting products are dissolved in dilute sodium hydroxide 
solution and the sodium metaphosphate is changed into sodium 
pyrophosphate by heating at 100®. The latter salt is fractionally 
crystallised out from the viscid solution of the sodium salt of 
inositol polyphosphate. Other metallic inositol polyphosphates 
may be obtained from the sodium salt by double decomposition. 
Calcium, magnesium and ferric salts are mentioned and a crystalline 
calcium sodium salt having the composition 
C 6 H 6 0 24 P 6 Na 8 Ca 2 ,3H 2 0 

is also obtained ; it probably occurs in seeds. G. W. R. 

Cyclic Derivatives of Mannitol. P. van Romburoh and 
J. H. X. van der Burg (Proc. K. A had. Wetensch. Amsterdam, 
1923, 25, 335— 340) —The unsaturated oxide, C c H 8 0, produced by 
heating the hexafonnate of mannitol is shown to be identical with 
2-vinyldihydrofuran and its structural formula, 

£kS> :!**■(:• ii,. 

confirmed. The reduced oxide, C c H 12 0, prepared by reduction 
of C 8 H 8 0 with hydrogen under a pressure of two atmospheres in 
the presence of palladium sol, is shown to lie identical with 2-ethvl- 
ktrahydrofuran. The structural formula, 

, 0 , OH 

CH 2 -CH-CH-CH’CH-CH,’OH, 

OH OH 

imposed by van Romburgh and van Maancn {Dm. Utrecht , 
M)|for mannitan is confirmed, and that similarly proposed 

. V H f — o 

or isomannide, CH 2 , CH - CH - OH - CH , CTI„ shown probably to lie 
- -0 OH 
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correct, isoMannide increases the electrical conductivity of an 
aqueous solution of boric acid only very slightly. The increase in 
the case of mannitol and mannitan, respectively, is considerable 
(cf. Boeseken, A., 1921, i, 843). J. S;G. T. 

Investigations on the Dependence of Rotatory Power on 
Chemical Constitution. XIV. The Normal Aliphatic Ethers 
of <J-(3-Octanol. Joseph Kenyon and Reginald Arthur 
McNicol (T., 1923, 123, 14—22). 

The Ability of ay-Glycols to Form Acetone [iso Propylidene] 
Compounds. J. Boeseken and P. H. Hermans (JSer., 1922, 
55, [5], 3758— 3760).— Trimethylene glycol unites with acetone to 
form an isopropylidenc ether, a mobile liquid with a camphoraceons 
odour, 'h. p. 123—125°, df 5 0-9587, nj?’ 4 l - 4252, the isolation of 
which is rendered difficult by the unfavourable position of the 
equilibrium of the reaction, glycol -j- acetone isopropylidenef- 

water, and by the considerable volatility of the compound with 
the vapours of acetone. The relatively difficult formation of an 
isopropylidene compound from trimethylene glycol is due, not 
only to the presence of the hydroxyl groups in the ay-position and 
the consequent necessity of forming a six- instead of a five-mcm- 
bered ring, but also, and chiefly, to the unfavourable steric position 
of these groups. Instances in which the hydroxyl groups are more 
favourably placed are found in anhydroenneaheptitol (Mannich 
and Brose, A., 1922, i, 1118) and pentaerythritol, which yields 
mono - and di-impropylhkne, compounds, m. p. 116° and 135°, 
respectively. 

The place of hydrogen chloride in the condensations may he taken 
by other acids which are soluble in acetone. Good results are 
obtained with { — b% of concentrated sulphuric acid, Which ii 
subsequently neutralised with a considerable excess of recently- 
ignited, finely-divided lime . H . W. 

Preparation of an Ester of Trichloroethyl Alcohol. Fae 

benfabriken vorm, Friedr. Bayer & Co. (D.R.-P. 358125; fron 
Chem. Zentr., 1922, iv, 888). — The alcohol is converted by the usua 
methods into the corresponding carbamate. For example, tri 
chloroethyl alcohol dissolved in anhydrous ether is treated wit! 
carbamide hydrochloride, or the alcohol dissolved in benzene ii 
the presence of quinoline is treated with carbonyl chloride, anc 
the trichloroethyl chloroformate thus formed treated with ammonia 
Trichloroethyl nrhamate forms white needles, m. p. 64 — 65°. It is 
a soporific. G. W. R. 

A New Phosphoric Ester Produced by the Action of Yeast 
Juice on Hexoses. Robert Robison {Bioc.hem. J ,, 1922, 16, 809- 
823). — The new ester is prepared in the following way. Lamiloae 
or dextrose is fermented with yeast-juice and constant additions of 
disodium hydrogen phosphate. When the inorganic phosphate is 
no more utilised, barium acetate is added to the fermentation mixture, 
which is then neutralised and precipitated with an equal volume 
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of alcohol. The precipitate is then extracted with 10 parts of cold 
water, reprecipitated several times with basic lead acetate, purified 
by treatment with mercuric acetate, and finally precipitated with 
alcohol as the barium salt. Hexosemonophosphoric. acid has 
[*]J +25*0° in water. The metallic salts with the exception of 
the basic salts of the heavy metals are all readily soluble in water 
and are amorphous. A crystalline brucine salt was obtained. 
The phenylhydrazine salt of the osazone of hexosemonophosphoric 
acid is not identical with the isomeric compound obtained from 
the hexosediphosphoric acid. On hydrolysis by acids or by emulsin, 
the hexosemonophosphoric acid yields free phosphoric acid and a 
dextrorotatory substance from which glucosazone is obtained. The 
rotatory power of this product of degradation is, however, less 
than that of dextrose. S. S. Z. 

Preparation of Thiohydrins. Farbwerke vorm. Meister, 
Lucius, & BrUning (Brit. Pat. 185403). — Propylene thiohydrin or 
mixtures of this with ethylene thiohydrin are obtained by heating 
propylene chlorohydrin or mixtures of this with ethylene chloro- 
hydrin such as are obtained by the action of hypochlorous acid on 
olefine gas mixtures, with aqueous sodium sulphide solutions, the 
product being isolated by evaporating the water in a vacuum, 
separating the sodium chloride by pressing, and distilling the crude 
thiohydrin under reduced pressure. Propylene thiohydrin boils at 
120° /4 mm., and probably has the constitution S(CH 2 -CHMe*OH) 2 . 
The thiohydrins are useful as solvents in dye printing. G. F. M. 

Varying Valency of Platinum with Respect to Mercaptanic 
Radicles. Sir Prafulla Chandra Ray (T., 1923, 123, 133 — 
141), 

Stability of Sodium Formate, Acetate, and Oxalate towards 
Oxidation under Pressure. Hans Schrader {Ges< Abh. 
Kenntnis Kohle , 1920, 5, 193—199; from Chem. Zentr ., 1922, 
iii, 1154). — At 160°, no oxidation of these salts takes place in 
three hours. Oxidation takes place freely at 210° and rapidly 
at 260°. Sodium formate and sodium oxalate are oxidised equally 
quickly, whilst sodium acetate is more slowly attacked. The 
presence of sodium carbonate or sodium hydroxide has no marked 
effect. Intermediate stages between the three organic acids and 
carbon dioxide were not observed. No oxalate was formed from 
formate, neither was oxalate or formate formed from acetate. 

G. W. R. 

Investigations on the Dependence of Rotatory Power on 
Chemical Constitution. XIII. The Spatial Configuration of 
the Unbranched Aliphatic Chain. Robert Howson Pickard, 
Joseph Kenyon, and Harold Hunter (T., 1923, 123, 1—14). 

The Anodic Preparation of Pure Lead Tetra-acetate, Tetra- 
Propionate and Silver Diacetate. C. Schall and W. Melzer 
[A. Elektrochem., 1922, 28, 474 — 477),- -The specific conductivities 
and the corresponding temperature coefficients of solutions of 
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anhydrous and crystalline lead diacetate in acetic.^acid have been 
measured, and the products obtained on electrolysis of these : solu- 
tions examined. When the water content of the mixture is less 
than 0*6%, very little change is observable at the anode, and 
when greater than 2%, the anodic product is mainly lead dioxide. 
At intermediate concentrations of water, pure lead tetra-acetate 
may be obtained in good yield if the apparatus is surrounded by 
ice The pure salt may bo prepared also from a solution of the 
diacetate in 99*4% acetii acid in the presence of dry sodium acetate. 
Small amounts of lead tetrapropionate and silver diacetate may he 
similarly obtained. E. G. 

Relationship between the Iodine Values and Refractive 
Indices of some Hardened Vegetable Oils. J . J. Sttdboeough, 
H. E. Watsoh, and D. Y. Athawale (J.Ind. Inst. Set., 1922, 5, 
Vi ' 47~~69).— Samples of cotton seed, linseed, arachis, mohua 
(Bassm fatifolia), sesame, sardine, castor, hongay {Pongamia 
glabra ), and coconut oils were refined and hydrogenated at 180°, 
using nickel catalysts, and the relationship between iodine value 
and refractive index was determined. Except in the case of castor 
and hongay oils, the relationship between the two constants is 
independent of the time and of the type of catalyst used. In the 
case of the first six oils mentioned, the curveB representing the 
relationship between iodine value and refractive index lie very 
close together and may be represented by the equation n£= 
1 *4468 4- T03 X 10^-f (/. F.) + 7*3 X 10~ 8 (/ . F. ) 2 to an accuracy of 
about 0*0005. The refractive indices at 60° of the above six oils, 
when completely hardened, arc practically identical at the value 
1*4468. The refractive indices of hardened coconut oil are muck 
lower than those of other oils with the same iodine value. In the 
case of castor oil, the relationship between the iodine value and 
the refractive index is not independent of the type of catalyst or 
of the time of hardening owing to the varying extent to which the 
hydroxyl groups are reduced. It is possible that the case of hongay 
oil is similar, although its acetyl value Is only 24. H. C. R. 

The Catalytic Decomposition of Castor Oil. A. Mailhe 
(Cvmpt. rend., 1923, 176, 37— 39).— When passed over aluminium 
and copper turnings, castor oil undergoes decomposition, the 
products varying with the temperature. The products are hydro- 
carbons and heptaJdehydc. Below 600°, the hydrocarbons formed 
are almost entirely homologues of methane, but above 600° aromatic 
hydrocarbons, such as benzene, toluene, and ro-xylene, are also 
formed. W ’ G * 

The Transition from the Colloidal to the Crystalloidal 
State. Solutions of Potassium Oleate. Louis Leighton 
Bircumshaw (T., 1923, 123, 91—97). 

Dissociation Constants of Sulphoacetic and a-Sulphopro- 
pionic Acids. H. J. Backer iProc. K. Afoul, Welensch. Amster- 
dam, 1923, 25, 359— 363)— Values of the respective molecular 
conductivities at 25° of aqueous solutions of sulphoacetic acid, 
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mono- and di-sodium ehlphoacetates, sulphopropionic acid, mono- 
id di-sodium sulphopropionates, propionanilide-a-sulphonic acid, 
md sodium propionanilide- a-sulphonate, in dilutions corresponding 
iritii 1 g- mol. P er 32, 64, 128, 256, 512, and 1024 litres liave ( 
been determined. The mean values of the respective dissociation 
"onstants of sulphoacetic and a-sulphopropionic acids calculated 
therefrom are 8-9 X lO" 5 and 6-0 X 10 ~ 5 J. S. G. T. 

The cis- and trans-Iridodichloro-oxalates . Optical Resolu- 
tion of the cte-Potassium Salt. Marcel DeiApine (Compt. 
rend., 1922, 175, 1408 — 1411). — Potassium iridodichloro -oxalate, 
Ev 3 [Ir Cl a ( C 2 0 4 ) 2 ] , as prepared by V£zes and Gufour (cf. A., 1909, 

| 762) was found to occur in the cis- and (rows-forms, and the cis- 
form was resolved into its two optical isomerides by means of its 
strychnine salt. The J-salt is the less soluble and has [a] D — 23 '8°. 
The active salts are more soluble than the racemic mixture. The 
jnww-salt is not resolved by means of its strychnine salt. The 
[is- and trans- isomerides are capable of being transformed into one 
Another under suitable temperature conditions. W. G. 

Investigations on the Dependence of Rotatory Power on 
Ihemical Constitution. XVT. The Di*d-[3-octyl Esters of 
ie Saturated Dicarboxylic Acids. Leslie Hall (T,, 1923, 
23, 32 — 44), 

The Syntheses of y-Hydroxy- and a-Amino-y-hydroxy- 
imelic Acids. Hermann Leuchs and Werner Nagel {Bet., 
922, 55, [B], 3950 — 3960).— The compounds are prepared from 

be lactone ester, 9^ ^^>CH*CH 2 , CH(C0 2 Et) 2 , described by 

,cuchs and Mobis (A.; 1909, i, 361). Attempts to halogenate the 
ictone ester, or the corresponding acid in the malonic residue and 
ubsequently to eliminate the carbethoxy- or carboxy-group did 
.ot lead to satisfactory results, since only impure, non-crystalline 
roducts could be obtained which, even after re-esterification, 
ould not be distilled without decomposition. The lactone ester 
\ transformed by aniline at 160 — 170° into the mono-anilide, 
'icHjgOgN, lustrous leaflets, m. p. 79 — 80°. Hydrolysis of the 
ictone ester and subsequent removal of carbon dioxide from the 
iroduct leads to the formation of the lactone of y-hydroxypimelic 

eid, ^T l ?>CH-[CH 2 ] 2 -C0 2 H, four- or six-sided plates, m- p. 

0 — 82*5°. It is converted by methyl alcohol and hydrogen chloride 
Ito methyl y-ehloropimelate which could not be isolated in a 
bmogeneous condition, but is characterised by its conversion by 
kmonia into $-pyrrolidonepropionamide, 

JJi5>CH- [ CH I VC0-NH ! , 

wouriess needles, m. p. 144 — 145 0i (decomp.) when slowly heated, 
ly droxypim el olac tone is brominated by VolhardV' method and 
k product is converted by methyl alcohol into the methyl ester 
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of x - b ramo-y-hydroxyp imeloladone which could not be distilled 
without decomposition; the brominated ester is hydrolysed with 
boiling hydrobromic acid and the resulting acid, which could not 
be caused' to crystallise, is aminated with aqueous ammonia^ The 
expected products could only be isolated in the form of the copper 
salts, one of which (+H«0), sky-blue crystals, is tbe normal salt 
’ a . . V . , nxr r , u /CH 2 *CH(NH 2 )*C0 2 \ n 

of y-hydroxy*a-aminopimclic acid, UrL'LJr 

whereas the remaining two, greyish-blue crystals (+iH 2 0) and 
paler, greyish-blue needles (-j-^H 2 0), are considered to be derived 
from the two racemic forms of a-aminopimclolactone, 
gHi-CHp 0 H.cH 2 'C H (N H 2 )-C'Q 2 H. 

The lactone ester is converted by ethyl bromide in the presence 
of alcoholic sodium ethoxide into the corresponding a-ethyl deriv- 
ative, V° °>CH*CH 2 ‘CEt(00 2 Et) 2 , an odourless liquid, b. p, 
CHg'CHg 

20(5— 208°/ 14 mm., which is hydrolysed to a non-crystalline acid 
and is converted by methyl alcoholic ammonia into the di-amide, 
C 10 Hi e O 4 N 2 , colourless prisms or oblique plates, m. p. 170—171°. 
The acid is transformed by loss of carbon dioxide into a-ethyl 
y - kyd tox ypimclolactone , m. p. 89 — 91°, to which the constitution 

QQ -0 >ch .[CH 2 ] 2 *C0 2 H, is assigned. The latter substance k 
CHEt’CHj, 

treated with bromine and a trace of phosphorus at 100° and the 
product, after being purified through the methyl ester, is treated 
successively with hydrobromic acid and ammonia. The product 
is isolated as a homogeneous copper salt, (C 9 H 14 O 4 N) 2 Cu,|H 2 0, 
although the constitution of the parent acid indicates the existence 
of four racemic isomerides ; the corresponding free acid could only 
be obtained as a non-crystalline, very hygroscopic mass. ^ 


Keto-enolic Tautomerism. I. Desmotropy-isomerism of 
Ethyl Diacetylsuccinate. H. P. Kaufmann (Anmhn, 1922, 
429, 247— 283).— A general account of this work has already 
appeared (A., 1922, i, 985). The investigation shows that in 
0TA r -alcoholic solution at 30° ethyl diacetylsuccinate becomes 
equilibrated to an approximation of 1 or 2% in twenty -four hours, 
and that the mixture then contains 10% of the y-ester (dike to), 
30% of the p -ester (diketo), 16% of the a 2 p-cster (mono-enol), and 
44% of the a^-ester (mono-enol). C. K. 1. 

The Amphoteric Nature of the Carbonyl Group. Ericf 
Muller [Z. angeic. Chem. t 1922, 35, 689 — 692, 698 — 700). — In a- 
lecture delivered before the Dresden Chemical Society, the author 
gives an extended general account of his work on the electrolyse 
and catalytic decomposition of solutions of formaldehyde qp 
related compounds and outline* his views on the hydration ol 
formaldehyde to CH 2 (OH) 2 and the amphoteric nature of the 
hydrate.*' The observations are extended to other substances 
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fnraimug -he oarbonyl group, such as ketones, carboxylic acids 
id carbon monoxide The assumption of the formation of ions, 
e existence of which cannot be demonstrated or the quantity 
easured, is justified by analogy with inorganic compounds such 
Uhe complex cyanides, and by the fact that the very involved 
Saviour of formaldehyde cannot be so clearly and uniformly 
[plained by any other hypothesis. H W ^ 

The Photolysis of Carbonic Acid. Em.l Baur and a’ Reb- 

Ada 1922 5, 828-832)._Moore and Webster 
7 stated to have obtamed formaldehyde from carbon dioxide 
ilutions by the action of sunlight in presence of colloidal oxides 
■uranium or feme iron (A., 1913, i, 1303). The present authors 
ive repeated these experiments and have not succeeded in de- 
ctrng the formation of oxahe acid, glyoxylic acid, formic acid, 

• formaldehyde. Failure to confirm the result, obtained by the 
»ove investigators may be due to their having omitted to describe 
ith sufficient exactitude their experimental conditions. 

E. H. R. 

Acraldehyde Transformations and Antioxygenisers. 

lABLEsMotTREUand Charles Ddfrais.se (Butt. Sac. dim., mi 
31, ilo2 1176, cf. Moureu and Dufraisse, A., 1919 i 574- 

dThfo A ® 5W ; i 92 , 0 ’ *» 10 > Moureu, Dufausse! 

ld wm M 1W ; M n Ul r eU ! Dufraisse ' Robin, and Pougnet, 

L 19J), 1 , 144 Moureu, Dufraisse, Lepape, Robin, Pougnet, 

192 V’ 395 ; Moure “ a "d Dufra^se! 
ivi 1 *™* of P tcVK >us publications showing 
e trend of the work leading to the stabilisation of acraldehyde by 
dition of pjTocatechol and also by other phenols is followed by 
velopment of the subject m the direction of reviewing the chief 
ft Cap ! b e of lmder ? f,in « autoxidation and also of de- 
li function in substances other than 

The oxidation of the acraldehyde appears to be a neces- 

endiniSSh 0 *fc 9 forma t! on of dis »«yl and the addition of a 
enol inhibits the change. But on submitting pure acraldehyde 

Wrffivto l° r yf C " *"? u kacryl “ a!wa y s f°™ed> the quantity 
imintnri; 1 ° r n ° ded nite reason, although the transform- 
tent hi fhe n?’ " aS "7 obserVfi d to take place to any considerable 
t sltwh^r C T °l 7 WSS ? f 0X ^ n - These ^ets appearing 
, toS M lv #!t T' t,C 01 dght on acraldehyde 
mthn ffiL Th . e . res “ lts showed that light effects the con- 
■aldehyde undo ^ m abseuce °f oxygen, and, conversely, that 
the dark condr:llsation "hen prepared and kept 

it extreiuelv rt n ^ rom aon t ac t with oxygen. In absence of 
isation and^tlT j, uan(ltlea °f oxygen bring about the con- 
alysis ’suggesting th!!™ r< ' ga f d tlle phenomenon as one of 
e *heorv ^ ? P ero3Qde of acraldehyde is the catalyst, 

excess of axvmn * i!° j CC0Unf f° r the lack of condensation 
>es of acraldehvd W ° n tbe su PP° sed existence of two 

£d» 3t? k " le ’ °? e of which * activated. Thesq 
we with oxygen but when oxygen is absent they 

e* 2 
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combine with each other. This is shown by the feet th»t acral|iehydo 
in contact with oxygen over mercury remains clear, the, D$rcury 
meanwhile rising in the tube, but when the mercury eeftees to 
me oxidation is no longer occurring and the acraldehyde become 
opaque. The time at which the latter change takes pladfe may be 
predicted by extrapolating the curve obtained by plotting rise of 
mercury against time. Reasons are given for continued use of 
the term “ antioxygeniser ” (cf, Seyewetz and Sisley, A., 1922 
ii, 628). H. J. E. 

The Hydrogenation of Aldehydes and Ketones in Presence 
of Pure and Impure Platinum Black. Faillebin (CW$ 
rend., 1922, 175, 1077— 1079).— In the reduction of aldehydes anti 
ketones to alcohols in presence of platinum black, considerable 
experimental difficulties are experienced. The action is slow, the 
activity of the catalyst is in many cases extremely limited, and 
the yields obtained are poor owing to the formation of hydro- 
carbons. If, however, the catalyst is prepared by the reduction 
of chloroplatinic acid containing 5% of its weight of ferric 
chloride, good yields are obtained, especially in the case of aromatic 
aldehydes, and the speed of the reaction is increased. If the ferric 
chloride is replaced by iridium chloride, similar advantages are 
obtained, but to a lesser extent. In hydrogenating an ethyl acetate 
solution of l-piperonyl-2-butanone in presence of “ ferric platinum M 
to the corresponding secondary alcohol, hitherto unknown, a 
quantitative yield was obtained. The alcohol is not described. 

H. J. E. 

Syntheses by means of Sodamide. A. Haller (Bull. Sot, 
chim., 1922, fiv], 31, 1073 — 1144). — A lecture delivered before the 
Societe Chimique de France in which the use of sodamide as a 
reagent is discussed mainly with regard to the work of the author 
and his collaborators. The work surveyed comprises substitution 
reactions of ketones and nitriles, the action of the alkyl derivatives 
so obtained on various cyclic compounds and also the decomposition 
and condensation reactions which may bo effected by the use of 
sodamide. The chief papers to which reference is made are those 
of von Auwers and Krollpfeiffer, A., 1915, i, 818; Bodroux and 
Taboury, A., 1910, i, 257; Cornubert, A., 1921, 1, 730; Haller, 
A., 1904, i, 600; 1905, i, 214, 602; 1913, i, 629, 984, 1357; 19U, 
i, 418; Haller and Bauer, A., 1908, i, 987; 1909, i, 108, 654; 1910, 
i,2l9,300; 1911, i, 299, 726; 1913, i, 488, 829; 1914, i, 418, 540, 
724; 1915, i, 411; 1918, i, 24, 428; 1922, i, 258; Haller and 
Benoist, A., 1912, i, 570; 1922, i, 350; Haller and Cornubert, 
A., 1914, i, 291, 842, 968; 1920, i, 390, 441 ; Haller and Louvrier, 
A., 1918, i, 397 ; Haller and Kamart-Lucas, A., 1914, i, 1072; 
1917, i, 665. H, J. E. 

Diacetone-glucose [Diisopropylidene-glucose]. P* A. 

Ljsvene and G. M. Meyer (J* Biol. Chem ., 1922, 54, 805—807).- 
When oxidised with nitric acid, the monornethyl glucose obtain^ 
irom diwopropylidene-glucose yields a methyl saccbarobeton^ 
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20^207° (after Bintering and darkening at 190°), 
a g Vl5° (cf. Irvine and Hogg, T., 1914, 103 , 1386). The pro- 
luction of this compound indicates that the tsopropylidene radicles 
n diisopropylidene-glucose are attached to the a (3 and c£ carbon 
items, -If diwopropylidene-glucosc has the structure of a 7-glucose 
Irvine and Patterson, T., 1922, 121 , 2146), the methyl group in the 
accharolactone will be attached to the y-carbon atom ; otherwise, 
t will be in the p-position. E. S. 

Glucosides. XI. The Glucosides of Glycerol. P. Karrer 
md 0. Hhrwitz* {Helv. Ckim, Acta , 1922, 5, 864— 869).— With 
he object of synthesising a glucoside of glycerol of which the 
ionstitution could not be open to doubt, the action of acetobromo- 
riucose on wopropylidene-glycerol in presence of silver carbonate was 
studied. The reaction proceeded smoothly, giving a good yield of 
a -tetra-acetyUd-glucosidoglycerol i&o-propylidene 
?H 2 *(K c/Acr (annexed formula), white crystals, m. p. 

JH~u 2 132°, [a]}} ~20‘77°. By careful hydrolysis of 

:H,-0-C 6 H 7 0 5 Ac 4 this compound with dilute sulphuric acid the 
acetone residue was removed, leaving 
i-telra-acetyl-d-glucosido-glycerol, an amorphous substance which can 
ae readily reconverted into the isopropyl idene derivative. By the 
iction of acetic anhydride on the amorphous substance the glycerol 
•esidue is acetylated, with formation of a-(tetra-acetyl-d-glucosido)- 
flycerd py -diacetate, a w r ell-crystallised compound, m. p. 98°, [ajf 
-30’96°. Alkaline hydrolysis of the last gave 1-p-d •glucosidoglycerd, 
3H-CH 2 -CH(0H)«CH 2 -0-C 6 H u 0^ Ml* -27-72°. The P-configura- 
jion of the glucoside is proved by its ready hydrolysis by emulsin. 
[t appears to be identical with the glyceryl glucoside synthesised 
by Bourquelot, Bride], and Aubrv by means of emulsin from 
dycerol and dextrose (A., 1917, i, 379). E. H. R. 

Glucosido4rimethylammonium Salts, P. Karrer and J. 
erKuile [Helv. Chim. Acta , 1922, 5, 870 — 876). — Tt was shown by 
'arrer and Smirnov (A., 1921, i, 766) that when tetra-acetyl- 
ucosidotrimethylammonium bromide is submitted to alkaline 
ydrolysis, Z-glucosan is formed. It is now found that by acid 
ydrolysis only the acetyl groups are removed, and d-glucosido-x- 
imethyhmrnonium bromide is formed (using hydrobromic acid for 
le hydrolysis) as hygroscopic crystals, 111. p. 161 — 162° ; [a]}? +5*0°. 
he hydroxide, C 6 H n 0 5 , NMe 3 *0H, was prepared in solution by the 
)tion of silver hydroxide on the bromide or chloride ; it is a strong 
ise, but decomposes with evolution of trimethylamine when its 
jUeous solution is warmed. The chloride forms very hygroscopic 
ystals; the iodide, transparent, slightly hygroscopic crystals, 

. p. 162 — 163° ; the chloroplatinate , orange-brown crystals ; chloro - 
irate; picrate, beautiful yellow needles, m. p. 141°. 
Tetra-acetyl-d-glucosido-a-trimethylammonium bromide forms 
lomljie crystals [a : b : c=0*4520 : 1 : 0*3443) ; the hydroxide resembles 
ie parent compound in preparation and properties ; the chloride 
rms colourless hygroscopic crystals, m. p. 173°; [ajjf- j-6‘26°; the # 
chlorate forms microscopic needles, in. p. 190°; the picrate 
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crystallises in fine, yellow needles, m. p, 133° j the chloroplatifitiU 
in fine orange needles, m. p. 209 — 210° (decomp,), and the.cMoro- 
aurate yellow needles which decompose when heated. B, H. R. 

The Constitution of Glucosan, Marc Cramer and Edward 
H. Cox (Retv. Chim. Ada,; 1922, 5, 8S4- -887). — The structure 
proposed by Pictet and Castan (A., 1920, i, 594) for glucosan has been 
Confirmed; the objections to this formula raised bv Bergmanfl (A., 
1921, i, 648) and Irvine and Oldham (T., 1921 , 119, 1744) are therefore 
invalid. The attempt was first made to obtain an osazone from 
tribenzoylglucosan, but this was unsuccessful owihg to the difficulty 
of hydrating the substance without hydrolysing the benzoyl groups 
at the same time. By the action of methyl sulphate on glucosan 
in presence of sodium hydroxide at 35 — 40°, a trimethylglucosan 
was obtained, b. p. 210—21 2°/9 mm. This gives a reducing sugar 
when boiled with water and forms a yellow, crystalline osazone, 
in. p. 163 — 164° (decomp.). This can only be derived from a 
trimethylglucose of the formula 

OH’CH — CH-OMe 
0H-CH-0-CH-CH(0Mc)-CH 2 -0Me’ 

which confirms the glucosan structure under discussion. A further 
proof depends on the observation that when glucosan is heated in 
a sealed tube with methyl iodide at 125 — 130° an additive compound 
is formed which, when reduced with sodium amalgam, gives the 
p-deoxymethylglucoside described by Fischer, Bergmann, and 
Schotte (A., 1920, i, 422). This reaction is readily explained by 
the proposed formula for glucosan thus : 

0< xOH — CH*OH ICH — CH>OH 

^CH'O'CH'CHfOHpCH^OH^OMe-CH-O-CH-CHfOHJ-CH^OH 

ch 2 -ch-oh 

OMe*CH*O*CH*CH(OH)*CH 2 ‘0K 

E. H. R. 

Cellulose Nitrate. EttgeneC. Bingham and WilliamL, Hydes 
{ J . Franklin Inst., 1922, 194, 731 — 740). — The mobility of solutions 
of cellulose nitrate (12'11% nitrogen) in acetone was determined by 
the viscometer method at various temperatures and concentrations, 
and with varying shearing stresses, in order to investigate whether 
the fluidity is a linear function of the concentration only, or whether, 
as seemed probable, it is influenced by the shearing Btress. It 
was found that there was a steady increase in the mobility with 
the pressure, and as already known to be the case with many 
plastic materials, the efflux in ml. per second was a linear function 
of the shearing stress. When the shearing stress is extrapolated 
to its value when the efflux is zero, the friction or “ yield value 
is obtained, which may be defined as the shearing stress at the wall 
of the tube necessary to start the flow. The “yield vtlue ” 
increased with increasing concentration and with decreasing tern- 
,perature. On plotting the “ yield value against temperature for 
a 7708% nitrocellulose mixture, a sharp transition temperature 
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was indicated at 43° where the “ yield value ” became zero” and the 
material loses its plastic character and becomes a viscous liquid. 
It seems probable that this transition temperature is independent 
of the concentration. The mobility of cellulose nitrate dispersions 
is characterised by the great depression produced by very small 
percentages of the solid, a 1% solution having a mobility only 
20% of that of the pure acetone, whilst that of an 8% solution 
is 0‘1% of that of the solvent. This is one of the most noteworthy 
distinctions between the polar and the non-polar type of colloid. 
The mobility increases Math the temperature in a nearly linear 
manner. 0. F. M. 

Cellulose Acetate. Emil Knoevenagel and Karl Konig 
(Celluloseehemie, 1922, 3, 113 — 122). — Gelatinisation of solutions 
of cellulose acetate takes place when kept in the presence of small 
quantities of suitable catalysts such as sulphuric acid or sulpho- 
acetic acid, the gelatinised product becoming insoluble in the usual 
solvents. If the system is not completely anhydrous, as, for 
instance, solutions of cellulose acetate in acetone or in glacial 
acetic acid, this gelatinisation may be accounted for by a large 
decrease in the acetyl value owing to acid hydrolysis of the ester, 
and it takes place more rapidly as the concentration of the catalyst 
is increased. If the system (solution of cellulose acetate in glacial 
acetic acid) be rendered anhydrous by the addition of acetic 
anhydride, another set of conditions arises and gelatinisation may 
be delayed for three months, when an increase of acetyl value 
and a large increase in copper value, indicative of acetolysis, are 
recorded. When, however, moisture is totally excluded from the 
first, a different type of gelatinisation is characterised, which may 
be described as the result of condensation or polymerisation of the 
cellulose ester. The purified gelatinised product is then insoluble 
in the usual media with the exception of tctrachloroethane, the 
acetyl value is only slightly changed, either slightly increased or 
lowered, and the copper value is slightly decreased. This type of 
gelatinisation may be produced by completely drying 3 g. of the 
cellulose acetate at 105° in a glass tube, dissolving this in 100% 
acetic acid sufficient to give a 15% solution, and keeping this 
solution in a desiccator over sulphuric acid. Next day, a small 
quantity of catalyst, e.g. y 47 mg. of sulphuric acid or 96 mg. of 
sulphoacetic acid, is stirred into the viscous solution, 0'476 g. of 
acetic anhydride is added to react with any moisture which may 
have been absorbed during the operations, and the tube is sealed 
up. Gelatinisation takes place after two to three days, but if the 
quantity of catalyst is increased it is further delayed. With 
115 mg. or more of sulphuric acid the solution does not gelatinise, 
but considerable acetolysis takes place, J. E*. B. 

Hydrocellulose [Preparation of Dimethylhydrocellulose]. 

Eife Heuser and Walter von Neuenstein ( Cellufoseckemie , 
1922, 3, 101 — 107). — Chopped visiose fibre, partly dried and con- 
taining 6—10% of moisture, was placed in a bottle with a paraffined 
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cork ancT the air was displaced by passing dry carbon dioxide 
through for two hours. A current of dry hydrogen chloride was 
passed very slowly so that fumes appeared at the outlet after two 
to three hours. The bottlo was then tightly closed and allowed to 
remain for several hours until a test showed that the hydrocellulose 
was completely soluble in 10% sodium hydroxide. The fibre was 
neutralised and washed. For methylation, 5 g. of the hydro- 
cellulose (1 mol.) was dissolved in 50 c.c. of 10% sodium hydroxide 
solution (4 mols.) and after some hours 10 g. of methyl sulphate 
(3 mols.) were added in small quantities at a time with continuous 
agitation. The temperature rose to 60° after ten minutes. Subse- 
quent operations were performed without separating the methylated 
product, using the same proportions of the reagents but taking 
the sodium hydroxide in the form of a 25% solution instead of 10%. 
After the fifth operation the greater portion of the methylated 
cellulose remained insoluble in the saline liquid. An excess of 
alkali was added and while hot the cellulose ether was collected, 
The precipitate was dissolved in cold water, the solution filtered 
to remove traces of under- methylated residue, and the ether which 
was precipitated on heating collected while hot and washed with 
boiling water. When completely methylated, this ether retained, 
its solubility in cold water even after drying. Theoretical yields 
were obtained when the operations were performed with mechanical 
stirring and the maximum degree of methylation corresponded 
with a methoxyl content of 33'76, (See also this vol, i, 17.) 

J. F. B. 

Complex Magnesium Salts. II. G. Spacu (Bui. Soc. 
Stiinte Cluj , 1922, 1, 247 — 266 ; from Chem. Zentr ., 1922, iii, 
1045^-1046; cf. A., 1922, i, 859). — Magnesium tetrapyridine 
chloride , Mg(C 5 NH 5 ) 4 Cl 2 , prepared from magnesium chloride and 
anhydrous pyridine at the ordinary temperature, is a white, crystal- 
line powder ; it is very hygroscopic, with separation of pyridine, 
This salt differs from the corresponding bromide and iodide in that 
it is not co-ordinately saturated. Magnesium triethylenediamine 
chloride :, Mgen 3 Cl 2 , forms colourless crystals which cannot be 
resolved into their optically active components. It is highly 
hygroscopic. The chloride reaction is given with silver nitrate. 
Magnesium diaquodiethylenediamine iodide , Mg en 2 (H 2 0) 2 I z , forms 
crystals; it is unstable in air. Magnesium triethylenediamim 
sulphate, Mg en 3 S0 4 ,aq, is a hygroscopic, white powder. Mag* 
nesium tetrapyridine thiocyanate, Mg(C $ NH 5 ) 4 (CNS) 2 , from magnesium 
thiocyanate and anhydrous pyridine, forms small, colourless, highly 
refractive crystals; it is very hygroscopic. Magnesium kexa- 
pyridine thiocyanate forms large, colourless, highly refractive 
crystals. Magnesium hexammine thiocyanate , Mg(NH 3 ) 6 (CNS) a , pre- 
pared by the action of ammonia on solid magnesium tetrapyridine 
thiocyanate, is a colourless powder. Magnesium tetra-aquodipyridine 
chloride dipotassium chloride, Mg(C 6 NH 6 ) 2 (H 2 0) 4 Cl 2 ,2KCl is obtained 
by prolonged shaking of powdered carnailite with anhydrous 
pyridine. It is a white, crystalline powder. G. W. R. 
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Preparation of Chloro-substitution Products of Hexa- 
methy&ratetramine. Romolo Buratti (Swiss Pat. 90703; 
from Cfym. Zmtr 1922, iv, 891).— An aqueous solution of hexa- 
methylenetetramine is mixed with a solution of a hypochlorite, 
previously neutralised with an organic or weak mineral acid, and 
the mixture concentrated to the point of crystallisation. Using 
neutral sodium hypochlorite containing 10% of active chlorine, the 
reaction is as follows : C 6 H 12 N 4 +4HC10=C 6 H 8 N 4 C1 4 +4H 2 0. The 
tstrachloroh^m7nethyleMektra7nine thereby formed separates on con- 
centration of the solution as a colourless mass ; it forms salts with 
acids. G. W. R. 

A Hydrolysis of Glycine. Emil Baur {Helv. Chim. Acta , 
1922, 5, 82^—828).— When a freshly prepared solution of glycine 
in air-free water shaken for a long time in absence of air with 
animal charcoal, gradual decomposition takes place. After 240 
hours at 40°, using 10 g. of charcoal to 1 g. of glycine, 17*6% of 
the nitrogen present is found in solution as ammonia. Since the 
final solution is always neutral, the reaction is probably a simple 
hydrolysis according to the equation NH 2 ‘0H 2 ‘CO 2 H-f-H 2 O= 
0H-CH 2 ‘CO 2 *NH 4 . Attempts to separate calcium glycollate from 
the solution were unsuccessful, but the salt was recognised micro- 
scopically. E. H. R. 

A Series of Metallo-cysteine Derivatives. Leslie Julius 
Harris (Biochem. J,, 1922, 16, 739 — 746). — Cysteine forms metallic 
derivatives much more readily than cystine. The former compound 
was found to give coloured metallic derivatives with the following 
ions : Pe“\ Mn M *, Mn vl<?> , Cu**, Co, Ni, Cr, Bi. Cuprous salts give 
a characteristic white derivative insoluble in neutral solutions. 
Tin also gives a compound with it. No oxidation takes place on 
addition of stannic chloride, and it is suggested that owing to the 
strong affinity of tin for sulphur it protects that atom in cysteine 
from oxidation. The mercuric ion, but not the mercurous, acts 
as precipitant of cysteine. The colorimetric ammonia test for 
cysteine is only effective in the presence of traces of a metallic 
compound. In alkaline solution and in the presence of oxygen, 
the reduced metal formed an oxygen acceptor, whilst in the absence 
;>f oxygen the oxidised metal can act as an oxygen-donator, the 
systeine acting as the oxidisable substance. The system is there- 
fore reversible so long as unoxidised cysteine is present. S. S. Z. 

The Decompositions of Mercury Fulminate. A. Langhans 

{Z.ges. Schms-u. Sprengstoffw., 1922, 17, 122—126, 131—133, 141— 
143, 150 — 153, 15^ — 162). — The properties of the brown product 
produced by drying mercury fulminate for prolonged periods 
(A, 1922, i, 328), and the action of dilute and concentrated nitric 
acid, aqua regia, sulphuric acid, chlorosulphonic acid, and hydro- 
fluoric acid on mercury fulminate are described. 

* Mercury fulminate dissolves readily in boiling sodium sulphite 
solution? Two forms of crystals are obtained from the solution, 
both having the formula HgS0 3) Na 2 o0 3 ,H 2 0. If enough fulminate 
N a dded to produce a marked foaming, the salt Na 2 S0 3 ,2HgS0 3 ,H 2 0 
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is obtained. When treated with concentrated sodium sujpudo 
solution, mercury fulminate gives off a little carbon dio^Sde and 
is coloured black owing to formation of mercuric sulphide, which 
■dissolves in excess of the sodium sulphide. With yellow ammonium 
sulphide, the black precipitate at first produced turns red, and 
cinnabar is produced. Wet mercury fulminate is converted into 
mercuric sulphide, ammonium thiocyanate, and carbon dioxide by 
treatment with hydrogen sulphide. 

Grey mercury fulminate dissolves in sodium thiosulphate, giving 
an almost clear solution, but the solution of white fulminate is 
always opalescent and a greyish-black mass is gradually deposited, 
which, however, shows no trace of mercury globules under the 
microscope. The decrease of alkalinity on keeping of a thiosulphate 
solution in which mercury fulminate has been dissolved is ascribed 
to the liberation of acid owing to the oxidising action of fulminate 
on the thiosulphate, the reaction being analogous to that with 
mercuric chloride {Na 2 S 2 0 3 -f 2HgCl 2 + H 2 0— Na 2 S0 4 + Hg 2 Cl 2 + S -f 
2HC1). The change of thiosulphate into sulphate was followed 
quantitatively by precipitating the latter with barium chloride 
after various intervals of time had elapsed, and the amount of 
sulphate formed was found to be directly proportional to the 
amount of fulminate added and inversely proportional to the 
concentration of the thiosulphate. In using Brownsdon’s titration 
method for estimating mercury fulminate, 23% of the thiosulphate 
was found to be converted into sulphate ten minutes after the 
addition of the fulminate. A thiosulphate solution stronger than 
N j 10 is recommended in this determination. 

The electrolytic determination of mercury in mercury fulminate 
was successfully carried out, using the following solutions : potassium 
cyanide, ammonia, pyridine, warm 10% sodium chloride, potassium 
bromide, yellow sodium sulphide (10%), 2% hydrogen peroxide, 
5% potassium chlorate, sodium hypochlorite, hypobromite, and 
hypoiodite, and ammonium oxalate. The electrolytic deposition 
of mercury was not quantitative using sodium thiosulphate, potass- 
ium iodide, ammonium thiocyanate, or sodium picrate. H. 0. R. 

The Salt-like Nature of Sodium Ethyl. Indirect Electro- 
lysis of Zinc Ethyl. Fkanz Hein (Z. Electrochm 1922. 28. 
469 — 471). — A solution of sodium ethyl in zinc jethyl is a good 
conductor of electricity, and can be readily electrolysed, giving 
metallic zinc at the cathode and a mixture of hydrocarbons at 
the anode. The gaseous products consist of 82% of ethane and 
ethylene in equal proportions, and the remainder contains hydrogen 
and butane. Their production can be represented by the equation 
i-0 2 H 5 +2 © — 2C 2 H s -- Cft+CjH,. 

These experiments prove the salt -like nature of sodium ethyl 
and support the view that the solution contains Na* and either 
Oft' or Zn(C 2 H 5 ) 3 ' ions. The specific conductivity of a solution 
ofr^mols. NaC 2 H 5 in 3 mols Zn(C 2 H 5 ) 2 is 0*01082 mh(f at 1 ^ 5 
Zmcethyl, on the other hand, docs not conduct the electric current 
Appreciably. W. E. 0. 
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Is Kekul6'g Benzene Theory Tenable? C. W. A. Lely 

(Ckeftl' Weekblhd, 1922, 19, 593 — 598).— A triangular formula is 
put forward for benzene, in which the six carbon atoms, lying all 
in one plane, are differentiated into three primary ■ and three 
secondary. The three primary form a chain of three, each having 
two valencies saturated by the other two primaries, and two 
saturated by neighbouring secondaries. The three secondaries have 
each two valencies saturated by primaries, and two by hydrogen 
atoms, the latter lying in planes perpendicular to the plane of the 
six carbon atoms ; an additional hypothesis of synchronous rotation 
of the hydrogen atoms or their substituents accounts for the occur- 
rence of only three isomeric disubstituted benzenes, and the absence 
of optical isomerism. Numerous reactions are cited to support the 
new formula, and the idea is extended to put forward format® 
for naphthalene, Willstatter’s eycZooetatetraene, anthracene, etc. 

S. I. L. 

Specimens of Cymene and Ethylbenzene of Different 
Origin. K. von Ahwers and H. Koixigs ( Ber ., 1922, 55, [£], 
3872— 3879).— In a previous communication (A., 1922, ii, 174), it 
has been pointed out that the physical constants of hydrocarbons 
of the benzene series, and in particular the refractive indices, are 
frequently dependent on their mode of production. Since par- 
ticularly marked differences in the various specimens are noticeable 
in the case of cymene, the hydrocarbon has been re-examined and 
the observations have been extended to ethylbenzene as a simple* 
representative of the series. 

It is found that the “ cymene ” prepared from toluene, isopropyl 
bromide, and aluminium chloride is, contrary to the general rule, 
a meta-derivative, since it gives isophthalic acid when oxidised. 

Specimens of p-cymene obtained from p-p-iodoisopropyltoluene, 
cuminol, terpinene, a-terpineol, and p-ax-dichloroisopropyltoluene, 
and oil of Ajowan have closely similar physical constants if the 
preparation first mentioned (the uniformity of which is somewhat 
doubtful) is not taken into account. It is remarkable, however, 
that p-cymene derived from camphor has a particularly low refrac- 
tive index; even lower values have been observed by Wheeler 
(Schimmel and Co., Rep., 1921, 105) for a preparation from spruce 
oil of turpentine. 

Specimens of ethylbenzene have been examined which are 
obtained by reduction of freshly prepared styrene by sodium and 
alcohol, of acetophenone by amalgamated zinc and hydrochloric 
acid, by Fittig’s method from bromobenzene and ethyl bromide, 
by Friedel and Crafts’ process from thiophen-free benzene and ethyl 
bromide, and by the action of concentrated hydrochloric acid 
at 130° on p-ethylbenzenesulphonamide, m. p. 109°, repectively. 
Although all the preparations are to be regarded as “ pure ” in the 
gqner^lly accepted sense of the term, they exhibit differences in 
their physical constants similar »to those observed with cymene. 
The products obtained from styrene or by Clemmeusen’s method 
have higher densities and refractive indices, whereas the constants 
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of all the other specimens agree well among themselves ftnd with 
the values recorded previously. - 1 

Since there can be no question of steric influences in the case of 
ethylbenzene, it appears to be established that the differences are 
due to traces of impurity which cling obstinately to the various 
specimens. These cannot be detected by elementary analysis, 
Attempts to use the determination of the heat of combustion as 
a criterion of purity do not appear to be successful. H. W, 

Investigations on the Dependence of Rotatory Power on 
Chemical Constitution. XVII. A New Type of Walden 
Inversion. Henry Phillips (T., 1923, 123, 44—59). 

Nitration of 3-Chloroacenaphthene. Gladys Farnell {T. } 
1923, 123, 60—61). 

Studies in the n-Butyl Series. II. The Four Stereo- 
isomeric py-Di-p-tolylammo-n-butanes. Gilbert T. Morgan 
and Wilfred JonN Hicxinbottom (T., 1923, 123, 97 — 105). 

The Reduction of Nitriles with Hydrogen in Presence of 
Nickel. Hans Rtjpe and Karl Glenz (Hdv. Chim. Acta , 1922, 
5, 937 — 942), — When optically active valeronitrile was reduced 
with hydrogen in presence of nickel, instead of the expected hexyl- 
pmine, the secondary amine, dihexylamine, was obtained. Reduc- 
tion of the nitrile with sodium and alcohol readily gave optically 
active hexylamine. The reaction appears to be general; since 
phenylacetonitrile and (3-phenylpropionitrile likewise gave almost 
entirely secondary amine when reduced with hydrogen and nickel. 
a-Cyanocamphor did not give the corresponding secondary- amine, 
but a base which has not been identified. When o-tolylcarbylamine 
was used, it acted as a poison towards the nickel catalyst, and a 
poor yield of a base was obtained, probably mcthyl-o-toluidine. 

The dihexylamine obtained from ordinary amyl alcohol through 
the cyanide had b. p. 109 — 115°/12 mm.; its hydrochloride, 
C 12 H 28 NC1, forms lustrous leaves; the nitrosoamine is an oil with 
an aromatic odour giving Liebermami’s nitroso-reaction. Di-{3- 
phenyhthylamine, (C 6 H 5 , 0H 2 *CH 2 ) 2 NH, from phenylacetonitrile, is 
a viscous oil; its hydrochloride , O^H^NCl, forms white, lustrous 
leaflets; the nitrosoamine forms white leaflets, m. p. 53 — 54°. 
Di-y-phenylpropylamine, NH(CH 2 'CH 2 ‘CH 2 Ph) 2 , gives a hydro- 
chlorvde, C^H^NCI, w hite, silky leaflets ; the nitrosoamine crystallises 
in white, felted needles, m.p. 55 — 56°, E. H. R. 

Phenyltrimethylammonium Per halides. Hamilton Mc- 
Qqmbie and Thomas Harold Reade (T., 1923, 123, 141—153). 

ThtfChiocarbimide Reaction^ Shintaro Kodama (Japan, * . 
Chen., 1, 83 — 93). — An English version of the paper previously 

published in Japanese (cf. A., 1921, i, 237). K. K. 
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Preparation of Complex Silver Compounds of Aromatic 
Thiocar bamides . F. Hoffmann-La Roche & Co. {Swiss Pats. 

90808, -91780, and 91781 ; from Chem. Zentr 1922, iv, 944 — 945 ). 

Aryl thioearbamides of the composition ‘ 

Aryl-NH-CS-NH* 

the aryl group being substituted or unsubstituted, in excess are 
treated with silver salts such as silver chloride or silver nitrate. 
The complex silver compounds of the p '-hydroxyphenylthiocarbamide of 
p-thiocarbamidosalicylic acid , OH*C 6 H 3 -{C0 2 H)-NH»CS*NH 2 , m. p. 
221 are thus prepared. The latter compound is prepared from 
4-aminosalicylic acid hydrochloride and ammonium thiocyanate. 
The complex silver compound of G-amino-3-thiocarbamido-lQ- 
methylacridine (from 3 : 6 -diamino-lO-methylacridinium chloride) 
is also mentioned. yr r 

The Two Forms of o-Methylcyclohexanol. L. Mascarelli 
(Atti B. Accad. Lincei , 1922, [v], 31, ii, 118—11 8).— Since the 
molecule of o-methylcyc/ohexanol contains two asymmetric carbon 
atoms having unequal rotatory values, four optically active and 
two racemic forms of this compound should exist. The compounds 
obtained by Godchot and Bedos (A., 1922, i, 334 ) and by Sabatier 
and Mailhe (A., 1905, i, 275) probably represent the two racemides. 
The cycfoheptylcycfohcptanol prepared by Godchot and Brun (A., 
1922, i, 350) should exhibit similar optical isomerism to o-methyl- 
cydohexmol. An analogous case is presented by the two modi- 
fications of decahydro - {3-naphthol (cf. Mascarelli, A., 1911, i, 964; 
Mascarelli and Recusani, A., 1912, i, 761), T. H. P. 

The Oxide of Methyl-A 3 -eycIohexene and the Dimethyl- 
c.f/ciohexanols. Marcel Godchot and Pierre B£dos ( Compt . 
rend,, 1922, 175, 1411- — 1414), — It has previously been shown (A., 
1922, i, 334) that the action of organomagnesium complexes on the 
oxide of eyefohexene gives ortho-substituted homologues of cydo- 
hexanol and that the latter compounds are stereolsomerides of the 
secondary alcohols obtained by the catalytic hydrogenation of the 
corresponding phenols. It is now shown that, in a similar manner, 
methyl A 3 -c//cfohexene gives a dimethylcyc/ohexanol different from 
those obtained by the catalytic hydrogenation of the xylenols. 

i/e%bA 3 -cycloAg.rene oxide, b. p. 141—142° (corr.), d H 0 * 949 , 
w i> . 14518, is- obtained from methybA 3 -cyciohexene either by the 
action of iodine and yellow mercuric oxide followed by the action 
of solid potassium hydroxide on the product in ethereal solution, 
or by oxidation with perbenzoic acid. When heated with water at 
130° for six hours it is hydrated, giving l-me%fcycloAea»n-3 : A-diol, 
im p. 60°, b. p, 112—115°, which gives a diphenyluretkane, m. p. 
^177°. The oxide, described above, reacts with magnesium 
methyl iodide to yield an alcohol, b. p. 173—174° (corr.), which is 
probably a 1 : A-di?rielkykyckihecan-2.oL It has d is 0*9106, < 1 *452. 
t »oes not give a phenylurethane and on oxidation yields a dimethyl - 
cyclo hexanone, b. p. 171° (corr.), 0*9044, n» 1*4427, which gives 
a sermcarbazone, m. p. 122°. These physical constants are different 
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1:4: 2-xylenol by catalytic hydrogenation and subsequent oxid- 
ation. W. G, 

Catalytic Hydrogenation of Liquids by means of the Com- 
mon Metals. VII. Phenols. Andr£ Brochet (Bull. So c. 
chim 1922, [iv], 31, 1270 — 1280). — The effect of temperature and 
pressure on the catalytic hydrogenation of phenols in presence of 
a reduced nickel catalyst was studied. With phenol itself, the 
absorption of hydrogen commences at about 50° at atmospheric 
pressure, and the velocity of the reaction increases rapidly as the 
temperature is raised to 150°. To obtain complete hydrogenation 
to eycfohexanol within a reasonable time, it is necessary to use 
pressure, however, and at 20 atmospheres and temperatures of 
200—230° the absorption of 6 atoms of hydrogen per mol. was 
complete within an hour. For the preparation of pure cyclo - 
hexanol pressures of 10 — 20 atmospheres and a temperature of 
about 150° constitute good practical working conditions, and if 
an apparatus is employed in which the catalyst can be filtered 
from the hydrogenised product and used again with fresh phenol 
it is possible completely to reduce 150 g. of the latter per 1 g. of 
catalyst without any appreciable loss in activity. The cyclo- 
hexanol obtained boiled at 0 mm., rfi'=0'950. The 

cresols are not hydrogenated appreciably below 100°, but at 150° 
absorption proceeds with the same facility as with phenol, and by 
using pressures of 10 — 20 atmospheres reduction to the correspond- 
ing methyl eyefchexanoLs was readily achieved. o-Methylcyclo- 
hexanol boils at 163 — 164°, m-methylci/cfchexanol at 170 — 171°, 
and p-methylcyclohexanol at 170 — 171°, G. F. M. 

Catalytic Hydrogenation under Pressure in the Presence 
of Nickel Salts. III. Phenetidine. Julius von Braun and 
Erich Hahn {Ber., 1922, 55, [. B ], 3770— 3779). — Under the con- 
ditions adopted by the authors, phenetidine can be hydrogenated 
without loss of the ethoxyl groups ; the main product appears to 
he a mixture of stereoisomeric 4 : 4'-cUethoxydieyc£ohexyIamines, 
OEt-0 6 H 4 -NH-C*H 10 -OEt. 

The hydrogenation of phenetidine is effected at 210—230° in 
the presence of tetrahydronaphthalene ; the absorption of the gas 
occurs somewhat slowly, and the relative amounts of the various 
products appear to be considerably affected by unknown catalytic 
influences. About a quarter of the phenetidine used is converted 
into a product, b. p. 208—2 1 6° / 1 6 mm,, which can be separated by 
means of light petroleum into two isomeric 4 -ethoxy phenylA'* 
dhoxyeydohexyfammes, m. p. 78 — 79° and 37 — 38° , respectively. 
The isomeride of higher melting point is produced in relatively 
very small amount, so that it has not been possible to make a 
complete investigation of it. It yields a non-crystalline hydro- 
chloride, picrale, and picrolonate, a crystalline quaternary melkiodtit 
m. p. 156°, and an acelyl derivative, colourless crystals, rn. p. 84°. 
The variety of lower melting point yields a non-crystalline hydro- 
emoride, picrate } and picrolomte, an acetyl compound, m. p. 42 — 43° ; 
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b. p. 235 — 240°/18 mm., a ft^roso-derivative, in. p. 78°, and a very 
hygroscopic quaternary methiodide (the corresponding methochloride 
is hygroscopic, but yields a well-defined chloropbtimte a micro- 
crystalline, orange-red powder). Fission of the quaternary am- 
monium hydroxide is effected very readily and gives 4-ethoxy-A 1 - 
cydohexenc, a mobile liquid, b. p. 158 — 160° (which is converted 
by fuming hydrobromic acid into transA : 4-dibromocyciohexane, 
in . p. 113°),dimethylphenet.idine, m. p. 35 — 36° (picrate, m. p. 142°), 
and the tertiary base, C^H^OgN, m. p. 40°, which gives a non- 
crystalline hydrochloride, picrate, and picrolonate. 

^.EthoxyphenylA'-dhoxycyclohexylamine is readily hydrolysed 
by concentrated hydrochloric acid at the temperature of boiling 
water, the ethoxyl group attached to the cycZohexyl nucleus being 
first affected. 4- Ethoxy phenyl A' -hydroxyoyclohexylaminc, . 
OH-C 6 HyNH-C 6 H 4 -OEt, 

crystallises in colourless leaflets, m. p. 84 — 85° (di-p-nitrobenzoyl 
derivative, in. p. 192°); it loses water when distilled under 
diminished pressure, giving p-etJwxyphenyloyohhexenylamine, 
0Et*C 6 H 4 *NH*C 6 H 9 , a viscous, pale yellow liquid which could not 
be caused to solidify and has not been investigated further. 
i-H ydroxy phenyl 4' -kydroxycyclohexylamine has m. p. 136 — 137°. 
i-Ethoxyphen yl-i'-h ydroxycyclokexyhne thyhmine, 

OEt*C gH 4 *NMc*0 6 H 10 * OH , 

m. p. 72°, yields a p-nitrobenzoyl compound, a pale yellow, crystal- 
line powder, in. p. 189°. 

The residues left after the distillation of 4 : 4'-diethoxyphenyl- 


cycfohexylamine yield a substance, C 2 oH 28 0 2 -N 2 , colourless crystals, 

out OEt OEt OEt • t 


VJ. 1 . v /,/ hydrochloride , decomp. 290°, a di - 

{ i— i n i M i n nitroso -derivative, C 20 H 26 0 4 N 4 , pale 

MM Lj-lJ yellow crystals, mp 190°, and 

vuii'fV'H'iiv ^ di-acctyl compound, m. p. 240 . 

NHEt 1* HU NHEt NHEt Qne q{ \ hc al ^ cscd fon £ uk , * 

(I ° (U>) suggested. H. W. 


Investigations on the Dependence of Rotatory Power on 
Chemical Constitution. XVIII. The Di-f-menthyl Esters of 
he Saturated Dicarboxylic Acids. Leslie Hall (T., 1923, 
123, 105-113). 

Catalytic Hydrogenation under Pressure in the Presence 
>f Nickel Salts. II. Hexahydrodiphenylene Oxide from 
5 : 2 / -Dihydroxydiphenyl. Julius yon Braun (Ber. f 1922, 
>5, [B], 3761 — 3770). — The catalytic reduction of 2 : 2'-dihydroxy- 
liphenyl follows a somewhat unexpected course v T hich leads to 
he complete hydrogenation of one nucleus and the formation of 
be oxide ring. The latter is extraordinarily stable towards further 
’edition, but readily undergoes fission when treated with oxidising 
igents, 

BexakydrodipkeJiykne oxide , V 6 ^ 4 ^>0, a colourless liquid, b. 
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138 — l41 o /100 mm., is conveniently prepared by trfeajrdg 2 r;2'* 
dihydroxydiphenyl at 230° with four atomic proportions of hydrogen 
and subsequent fractional distillation of the product.. It is in- 
different towards sodium and alcohol, zinc, and acetic acid, or 
magnesium phenyl bromide. It reacts slowly with bromine, but 
does not yield a crystalline product. Warm concentrated sulphuric 
acid converts it into a monosulphonic acid , the sodium salt .of 
which is described. It is converted by cautious nitration with 
. nitric acid {d 1*4) and glacial acetic acid at —15° 
/ \ into nitrohemhydrikiphenylene oxide (annexed formula) , 
i m. p. 126°, which is reduced by stannous chloride 
w \ and concentrated hydrochloric acid to aminohexa- 
y hydrodiphenykne oxide , pale yellow leaflets, m. p. 66° 
{, hydrochloride , colourless needles, decomp. 250° after 
darkening at 225° and softening at 235°; picrate , 
m. p. 186°; acetyl derivative, in. p. 123°). 
Hexahydrodiphenylcne oxide readily becomes resinified under 
the conditions of the Friedel-Crafts’ synthesis, but under definite 
conditions it can be converted into the corresponding methyl ketone 
(annexed formula), colourless crystals, m.p. 67 — 68°. 
The oxime of the latter, m. p. 167°, is reduced 
by sodium and alcohol to aminoethylhexahydro- 
diphenylene oxide , a colourless liquid which rapidly 
absorbs atmospheric carbon dioxide, b. p. 210— 
■ 213°/16 mm. ( hydrochloride , m. p. 267 — 268° after 

! \ darkening at 264°; chloroplatinate , decomp. 200° 

after gradual darkening; picrate , decomp. 250° 
after darke ning at 240°). It is remarkable that the oxide ring 
is not ruptured during the reduction. With oxalyl chloride, 

r CO H’C H “ 

hexahydrodiphenylene oxide gives the acid, 2 i 63 ^>0, colour- 

less crystals, m. p. 250° after softening at 240°, in very poor yield. 

Hexahydrodiphenylene oxide is readily oxidised by chromic acid 
in glacial acetic acid to h-o-hydroxybenzoylvateric acid , 
OH’C 6 H 4 *CO{CH 2 yCO a H, 

long, colourless needles, m. p. 94°, b. p. 240 — 242°/12 mm. (oxime, 
m. p. 128°; semicarbazone, m. p. 186°; phenylhydrazone, yellow 
leaflets, m. p. 173°; benzoyl derivative, m. p. 82°), 'The acid is 
slowly converted by methyl iodide and alkali in methyl-alcoholic 
solution into the methoxy-acid, 0Me , C 6 H 4 *C0 , [CH 2 ] 4 *C0 2 H, m. p. 82° 
(semicarbazone, m. p. 175 — 176°; methyl ester, prismatic needles, 
m. p. 28°). 5 -o-Hydroxybenzoyl valeric acid is smoothly converted 
by isatin into 2-Q-hydroxyphenyl-3-pwpylquinoline.-y : 4 -dicarboxylic 

acid, m. p. 295° (decomp.). Molten 

sodium hydroxide rapidly transforms S-o-hydroxybenzoylvaleric 
acid into phenol and adipic acid. % 

ifatrohexahydrodiphenylene pxide is oxidised by chromic acid 
to B^m-nitrO’O-hydroxybenzoylvaleric acid , small, yellow needles, 
to. p. 116°, which does not appear to be readily obtainable by 
idtration of the parent acid. H. W. 
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Elimination o! the Amino-group of Tertiary Amino- 
aloohols. I. Alex. McKenzie and Angus Campbell Richard- 
son (T., 1923, 123, 79—91). 

Catalytic Hydrogenation of Liquids by means of the Com- 
mon Metals. VIII . Naphthols. A. Brocket and R. Cornu- 
bert {Bull Soc. chim. t 1922, [iv], 31, 1280 — 1285).— By the hydro- 
genation of a- and {3-naphthols under pressure, using a reduced 
nickel catalyst, both the ac- and ar-tetrahydronaphthols are 
obtained in each case. The hydrogenation of a-naphthol at 130° 
gives a mixture of 85% of &c-tetmkydro-x-naphtkol and 15% &T-tetra- 
hydro-u-napkthol, the former boiling at 139 — 140°/17 mm. (corr.) and 
having <ft 7 1 ’0.896, 1*5671, R 44-37, showing an exaltation-j-0’27. 
It is a thick liquid, becoming brown on prolonged contact with air. 
The phenylurethane melts at 121°. ar-Tetrahydro-a-naphth'ol is a 
solid, m. p. 68° (corr.). Hydrogenation of {3-naphthol at 150° gives 
75% of the alicylic tetrahydro-derivativc, and 25% of the phenolic 
derivative. uc-Tetrahydro- (3-naphthol is a viscous liquid which 
darkens on contact with air and on keeping. It boils at 144*5 — 
145*6°/20 mm. (corr.), 1*0715, wg 1*5523, R 44*16, showing 
exaltation+0*06. The phenylurethane melts at 99°. ar -Tdrahydro- 
[i-7iaphthol is a solid, m. p. 57*5°, G. F. M. 

Benzo-polymethylene Compounds. II. Hydroxy-bases 
and {3-Ketones of the Tetrahydronaphthalene and Hydrindene 

Series. Julius von Braun, Otto Brauns dorf, and Georg 
Kirschbaum (Ber., 1922, 55, [B], 3648 — 3663). — The bromine 
atom of oc-2-bromo- 1 -hydroxy(alkyloxy)tetrahydronaphthalenes 
(A., 1921, i, 407) can be replaced readily by basic residues. The 
hydroxy-bases formed in this manner differ greatly from oc-(3-amino- 
tetrahydronaphthalene and its alkyl derivatives, since they are 
relatively non-toxic and have a more or less marked antipyretic 
character, whereas the corresponding alkyloxy-compounds are 
strongly poisonous. The constitution of the latter substances is 
established by the mode of production, but in the case of the 
hydroxy-compounds the possibility that the hydroxyl group may 
occupy position 2 is not definitely excluded (ef. Straus and Rohr- 
Ibacker, A., 1921, i, 171); comparative experiments on the fission 
of piperidino-derivatives by cyanogen bromide indicate that this 
; is not the case, and that the striking difference in physiological 
properties is therefore attributable solely to the replacement of the 
hydroxyl by the alkyloxyl group. 

The following alkyloxy-bases are described : S-Dimethylamino* 

Uthoxytetrahydromphthalene, C c H 1 %^ ° Et ^ ^ NMe 2 ’ b. p. 

152°/13 mm., and its oily hydrochloride, picraf.e t m. p. 199°, and 
methiodide, m. p. 166°; $-piperidino - 1 -ethoxytelrahydronaphthakne, 
an almost colourless liquid, b. p. 170 — 172°/IO mm. ; 2-dielhylamino- 
1 - ollyloxytetra hydronaphi halm e, b, p. 465°/10 mm. 

ac-l-Aminotetrahydronaphthalene is readily prepared by the 
reduction of 1-oximinotetrahydronaphthalene with sodium and 
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alcohol and is converted by ac-dibromopentane in boiling alcoholic 
solution into Sbcd-piperidhwtetrahydronaphthalene, a colourless 
liquid, b. p. 174— 176° /!' 7 mm. The hydrochloride, hydrobrmidt , 
and methiodide could not be caused to crystallise; the cJdoro. 
platimte is amorphous, whereas the pi-crate crystallises in dark 
yellow needles, m. p. 145 — 146°, after softening at 140°, 
ac-2 - Piperid inold rahydronaphthalme is a colourless, odourless liquid 
b. p. 186 — 187°/16 mm. ( hydrochloride , m. p. 230 — 231°; hydro . 
bromide, m. p. 233 — 234°; methiodide, m. p. 209°; picrate , m. p. 
203 — 204°). Both piperidino-compounds suffer fission under the 
influence of cyanogen bromide, but the production of bromotetra. 
hydronaphthalene is much more marked with the 1- than with the 
2-derivative. 2-Piperidino- 1-hydroxydetrahydronaphthalene (cf, 
Straus and Rohrbacker, loc. cit.) has b. p. 192 — 194 a /14 mm., 
in. p, 75 — 76° (hydrochloride, m. p. 185—186° ; picrate, m. p. 
152°; chloroplatinate, m. p. 192°). 2-Piperidmo-l-benzoyloxy 
tetrahydronaphthalene is acted on by cyanogen bromide, giving 
cyanopiperidine in a yield which points to the presence of the 
basic group in the 2- rather than in the 1 -position. 

ac^-Amino-X-hjdroxytelrahydromphihalene, m. p. 109®, b. p. 
160°/11 mm., is prepared by the action of concentrated ammonia 
solution on the corresponding bromo-compound. The hydro- 
chloride, m. p. 227°; chloroplatinate, m. p. 215°; picrate, yellow 
leaflets, m. p. 192°; phenylthiocarbamide , m. p. 134°; benzylidm 
derivative, m. p. 115°; salkylidene derivative, m. p. 108°; acetyl 
derivative, m. p. 203°; p-nitrobenzoyl derivative, m. p. 228°; 
p -aminobenzoyl derivative, m. p. 208°, and the hydrochloride of the 
latter, m. p. 239°, are described. When the base is warmed with 
an equivalent quantity of ethylene oxide in chloroform solution it 
is converted into 2-$-hjdroxydhyhmino- 1 -hydroxytetrahydronapb 


r „ TT .CH(OH)'CH»NH*CH 2 *CH 2 *OH 
thalene , C 6 H 4 ^ , a very viscous liquid, 

b. p. 190 — 196°/vacuum; the corresponding hydrochloride has 
m. p. 155°. 2*Benzyla.mino-\-hydrox'iftetrahydronaphthalene is a 


colourless, viscous liquid, b, p. 243 — 246°/13 mm. ( picrate , m. p. 
192°; hydrochloride , m. p. 237°). 2-Nortropyl- 1 - hydroxytetrahydn>- 
naphthalene , b. p. 210— 212°/14 mm., yields a picrate, m. p. 174°, 
and an extremely hygroscopic hydrochloride. 2-Dimethylamino- 
1-hydroxytetrahydronaphthalene, m. p. 40° (cf. Straus and Rohr- 
backer, loc. cit.), yields a picrate, m. p. 138°, and a methiodidt, 
m. p. 138 — 139° ; the benzoate and acetate and its salts show little 


tendency towards crystallisation. The p -niirobenzoate and p-amiM- 
benzoate have m. p. 112° and 137°, respectively. 2-Methylamm 
\-hydroxytdmhijdromphtlialene picrate has m. p. 172°. 2-Dicthyl- 


amino- 1-hydroxytetrahydronaphthalene gives a crystalline chloro- 
platinate, m, p. 192°, and a liquid acetate. 

If the methiodide of 2-diraethylamino-l-hydroxytetrahydio- 
naphthalene is treated with silver oxide and the solution thus 
obtained is heated, tetrahydronaphthalene oxide is produced. 
When the iodide is heated alone at a temperature very slightly 
above its melting point, it is decomposed into trimethylamiuf 
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hydrochloride and 2-ketdtetrahydronaphthalene, b. p. 140° /20 mm, 
130° /1 0 mm., df' 9 1*1055 (semicarbazone, m. p. 190 — 191°), the 
yield being 80 — 85% of that theoretically possible. The behaviour 
of the ketone does not appear to be well expressed in tlie formula 
JJBjCO 

, which does not explain the formation of an 

intense blue colour under the influence of air and alkali, the difficulty 
with which it forms additive compounds, and the apparent absence 
of an activated methylene group. The application of Stand’s 
reaction to tetrahydronaphthalene gives a mixture of the 1* and 


2-ketones. 

ac - 2-Dimet hylami no - 1 - hydroxyhydrinden e , 

C 6 H 4<C%— !>OH-NMc» 

a colourless, crystalline substance which rapidly darkens when 
exposed to air, b. p. 153 — 156°/9 mm., m. p. 62°, gives a hydro - 
chloride, m. p. 183 — 184°, a piemte , m. p. 145°, and a metkiodide, 
m. p. 161 — 162°. The lajtter substance is decomposed when dis- 
tilled under diminished pressure into trimethylamine hydriodide 
and (3-ketohydrindene ; the conditions of the change are more 
drastic and the yield of ketone is smaller than with the corresponding 
tetrahydronaphthalene derivative. II, W, 


Benzo-polymethylene Compounds. VII. Pharmaco- 
logical Analogues of ac-2-Aminotetrahydronaphthalene. 

Julius von Braun, Heinrich Gruber, and Georg Kirschbatjm 
(Ber., 1922, 55, [B], 3664—3674). — Substances which contain an 
aliphatic amino-group in the (3-position with respect to an aromatic 
nucleus have the property of causing an increase in the blood 
pressure. In addition to this property, ac-2-aminotetrahydro- 
naphthalene has also a mydriatic action and causes a marked 
increase in the body temperature. The effects obviously depend 
on the simultaneous -presence of an aromatic and a hydroaromatic 
ring. The examination of a number of analogous compounds has 
shown that similar physiological properties are exhibited by sub- 
stances which contain an aliphatic amino-group in the [3-position 
to the aromatic portion of the tetrahydronaphthalene complex; 
if this condition is fulfilled, the further mode of attachment is 
immaterial. 

The catalytic reduction of o-hydroxydiphenyl with hydrogen 
under pressure at 210 — 220° in the presence of nickel salts to 
2-phenylcyc/ohexanol is attended with considerable experimental 
difficulties, since the completion of the reaction is not marked by 
any abrupt change in the rate of absorption of the gas. The 
products obtained when the action is continued to the almost 
complete cessation of absorption are dicyvlohexyl, b. p. 103 — 
105 J /12 mm., and 2*cyeJohcxylc?/eZohexanol, b. p. 134r— 135°/12 
mn>., which is probably a mixture of cis- and fraws-isomerides 
(cf. Wallach, A., 1911, i, 473). The latter substance is oxidised 
by chromic acid to 2-cyv\ohexyhyc\ohc.raiwiie i b. p. 128 — 130°/10 
mm. (benzylidene compound, m. p. 100°; semicarbazone, m. p. 
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above^dO 0 ). Less complete reduction of b-hydroxyflphfeiiyl gives 
a mixture of phcnykyckhexane, dicyckhexyl, 2-phenylcycMexa'nol , 
and 2 -cj/ckhexylcjfckhexanoL The alcohols are nearly exclusively 
produced when only six atomic proportions of hydrogen are used, 
but they cannot be separated conveniently from one another. 
Oxidation of the mixture with chromic acid gives the corresponding 
ketones, from which 2-phenykye/ohexanone is isolated partly in 
substance and partly as the oxime , slender needles, im p. 174—1 75 ; 
2-pJmylcjdohexanonesemicarbazme has m. p. 193 . l-rtMiyU 
cycle hemnol, prepared by the reduction of the pure ketone with 
sodium and alcohol, has b. p. 143-144° /l 1 mm., m p 64-55 , 
and yields a phenylurethane , m. p. 138—139 . 2-PhenylcycJo* 
hexanoneoxime is reduced smoothly by sodium and akohol to 
2 -vhenyhyc\ohexylamine 1 b. p. 133 — 134°/12 mm., m. p. 59—60 . 
The hydrochloride , m. p. 263°, cUoroplatinate , reddish-yellow needles, 
decomp'. 222°, acetyl derivative, in. p. 130°, phenylthiocarbamde , 
m p 185° and methiodide, m. p. 235°, are described. The base 
causes an increase in the blood pressure, but is not otherwise similar 
to ac- 2 -aminotetrahydronaphtlialene, probably for the reason that 
the association of the aromatic and hydroaromatic nucleus is not 
^sufficiently close. 

ac- 1 - Aminomethyltetrahydronaphthalene, 

.CH(€H 2 -NH 2 )-CH 2 






-ch 9 


y -' xl 2 

is obtained in 20% yield by the reduction of a-naphthonitrile; 
the hydrochloride, m. p. 230°, picrale, m. p. 170°, and benzoyl denv- 
ative m. p. 125 — 126°, are described. The following process does 
not give the base in better yield. a-Ketotetrahydronaphthalene is 
condensed with zinc and ethyl bromoacetate to form the imsatiir- 
ated ester, b. p. 183 — 184 Q /16 mm., which appears to have the 
double bond in the nucleus, as shown by the formula, 
C(CH 2 -C0 2 Et):CH 

c 6 h 4N?h 2 ch 2 ; 

It is readily hydrolysed to the corresponding add , colourless needles, 
m. p. 100°, which is slowly hydrogenated in the presence of palladium 
chloride to Uetrahydromphthylacetic acid , m. p. 35— 3b . Ihe 
latter is convertible through the amide, but in , small yield 
into ac-l-aminomethyltetrahydronaphthalene. The physiological 
properties of the base are similar to, but weaker than, those ot 

ac-2-aminotetrahydronaphthalene. . 

ar-l-Benzoylaminomethyltetrahydronaphthalene is converted by 

phosphorus pentachloridc into M-l-chloromdkyltdmhydronapk that- 
ene, b. p. 144— J 15713 mm., m. p. 50-51°. (ar-2 -Chtorcmethyl 
tdrahydromphtMene has b. p. 141— 142°/12 mm., but does no 
solidify when cooled.) It is converted smoothly by potassium 
cyanide in aqueous alcoholic solution into ar-1 -cyanomethylte w- 
hudromphthalene , colourless needles, m. p. 
/\/\ 69—70°, b. p. 168 — 169°/10 mm. The latter 
l jl J is reduced 1 by sodium and alcohol to ar« 

\/\/ i.^.aminoelhyltetrahydronupkthalene (annexed 
NHg-CHj-CHo formula), a colourless, somewhat viscous 
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liquid, bTp. 146—149716 mm. The corresponding hydrochloride , 
m. p. 245° (decomp.), picrate , small leaflets, m. p. 231°, and benzoyl 
derivative, m. p. 123°, are described. Physiologically the base 
closely resembles oc-2-aminotetrahydronaphthalenc. H. W. 

The Action of Sulphur Chloride on Anthracene. P. Fried- 
lander and A. Simon (Ber., 1922, 55, [£], 3969— 3980).— An- 
thracene is readily converted by sulphur chloride into 9 -anthryl 
dithiochloride, C 14 H 9 *S 2 ‘C1, yellowish-red, lustrous crystals, m. p. 
117—118° (decomp.), when rapidly heated; it reacts readily with 
ammonia and aromatic bases but only gives resinous products. 
With dime thy lamine, it gives the compound , C, 4 H 9 -JS 2 *NMe 2 , yellow 
prisms, m. p. 70 — 71°; the corresponding piperidide is described. 
A solution of anthryl dithiochloride in benzene is converted by a 
concentrated solution of sodium sulphite at the atmospheric tem- 
perature into sodium 9* anthryl thiosulphate, C 11 H 9 *S , S0 3 Na J pale 
yellow leaflets ; the corresponding barium salt is intensely yellow, 
bat appears to yield a colourless hydrate. 9 -Anthryl' hydrogen 
thiosulphate, C 14 H 9 *S*S0 3 H, crystallises in slender, colourless 
needles ; it decomposes slowly in warm aqueous solution, rapidly 
in the presence of hydrochloric acid, into sulphuric acid and 9 -anthryl 
disulphide, lustrous, orange-yellow octahedra, m. p. 223° (see 
later) ; this compound (in addition to thiosulphate) is also produced 
when a solution of the sodium salt is warmed with sodium hydr- 
oxide. 9 -Thiolanthracene, orange-yellow 7 octahedra, m. p. 90—91°, 
is most conveniently prepared by the action of anthryl dithiochloride 
on a solution of hydrated sodium sulphide in methyl alcohol ; the 
corresponding sodium salt forms orange-yellow leaflets, and the methyl 
ether, needles, m. p. 153°. The thiol is the sulphur analogue of 
anthranol (Meyer, A.j 1911, i, 193), but, unlike this compound, it 
exhibits little tendency to pass into a substance of the anthxone 
type. 9-AnthryI disulphide (see above) is obtained quantitatively 
by the oxidation of an alkaline solution of the thiol with potassium 
ferrievanide. 9 -Anthrylthiolacetic add , C 14 H 9 *S*CH 2 'C0 2 H, slender, 
veiy pale yellow needles, m. p. 164°, is prepared by the addition of 
the sodium compound of 9 -thiolanthracene to an alkaline solution 
of sodium chloroacetate ; the sodium salt, lustrous leaflets, am - 
monium salt, and the methyl ester, small, yellow needles, m. p. 67°, 
are described. The acid is converted by phos- 
™2 phorus pentachloride in the presence of light petrol- 
eum (but less conveniently by thionyl chloride, 

1 which also causes chlorination) into 9-anthryUhiol- 

/\/\/\ acetyl chloride , compact, yellow needles, from which 
|| | 1 the corresponding amide , colourless needles which 

\/\/\y soften but do not melt at 197°, is prepared. The 
chloride is converted by aluminium chloride in 
the presence of light petroleum at 30 — 40°, into 3-keto-pen-antkra- 
cerLqpenthiophen (annexed formula), small, tile-red crystals, m. p. 
Io0— 152°. The substance is transformed by hot nitrobenzene into 

h'S-peri -anthracenopenthiophen, C 14 H 8 <^ 0 >C:C<^^>C U H 8 , dark 
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green needles, and condenses with oc-isatinanilide in the presence 
of pyridine to give Z'-indoxyl -( 2 : 2')-peri ^anthracenopentlmpMn, 

CuH 8 <®q>C:C<^>C 6 H 4 , dark coloured needles. fl. W. 


Investigations on the Dependence o! Rotatory Power on 
Chemical Constitution. XV. Some n-Alkyl Ethers of d- 
Benzylmethylcarbinol. Henry Phillips (T., 1923, 123, 22— 
31). 

The Formation and Stability o! sjpiro-Compounds. X. 
sptro-Compounds Derived from cycfoHeptane. John 
William Baker and Christopher Kelk Ingold (T., 1923, 123, 
122 — 133). 

Preparation of Esters. Laboratoire-Usine (F.P. 531960; 
from Chem. Zentr., 1922, iv, 943).— Alkyl carboxylates are heated 
with aluminium derivatives of alcohols. The reaction takes place 
according to the equation, 3R*C0 2 R ~\- Al(OR ) 3 =3R*C02R -{- 
Al(OR') 3 , where R" has a higher molecular weight than R'. The 
aluminium alkyloxides are prepared by heating the corresponding 
alcohols with aluminium amalgam or other easily decomposed 
aluminium alloys. For example, aluminium amyl oxide and ethyl 
acetate give amyl acetate. Amyl phenylacetate , a-phenyletkyl 
acetate, ( l-phenylethyl phenylacetate , and linalyl acetate are similarly 
prepared. R 


Some Esters of Anisic Acid. L. G. Radcliffe and W. H. 
Brindley ( Perf . Essent. Oil Rec 1922, 13, 414 — 415).— Anisic acid 
was obtained in almost theoretical yield by the oxidation of anis- 
aldehyde with alkaline permanganate. Cannizzaro s method 
treatment of the aldehyde with potassium hydroxide— proved 
unsatisfactory, large amounts of unchanged material being recovered. 
The following esters were prepared by saturating solutions in the 
respective alcohols with dry hydrogen chloride. Methyl ester, 
m. p. 48°, b. p. 256°. Ethyl ester, m. p. 7—8°, b. p. 263°, 
1T06, n]f 1-5245. w-Propyl ester, b. p. 176°/15 mm., C 5 F09, 
1*5149. u-Butyl ester, b. p. 183° /40 mm., df 5 1*054, n%* 1*5141. 
woButyl ester, b. p. 170°/46 mm., dj 63 1*052, 1*5072. tsoAmyl 

ester, b. p. 188°/30 mm., df 5 1*040. Phenylpropyl ester", b. p. 256°/35 
mm., df s Hll, K* 1*5623. Only the lower members of the 
aliphatic series have pronounced odours, the higher members are 
practically odourless. O. F. M. 


Preparation of Alkyl Dihydroxynaphthoylbenzoates. 

Society for Chemical Industry in Basle (Swiss Pats. 90806, 
91106, and 91107; from Chem. Zentr . , 1922, iv, 890).— 1 : 5- or 
1 : 6-Dihydroxynaphthoyl-o-benzoic acid is esterified in the usual 
way with aliphatic alcohols. Allyl 1 : MikydroxynaphthoyW 
benzoate forms white, prismatic needles, m. p. 128°. Ethyl {:h* 
dihydroxynaphthoyl-Q ■ benzoate fqrnis slightly yellow crystals, ni. p- 
156°. Ethyl 1 : 54ihydroxymphtkayl-o-benzoate forms white needles, 
m. p. 146°. G. W. R. 
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The Degradation of Hydroaromatic Acids of the Glutaric 
Acid Series. A. Windaus, F. Klanhardt, and G. Reverey 
(Ber., 1922, 55, [5], 3981—3987). — In a previous communication 
(Windaus and Klanhardt, A ., 1921, i, 392), it has been shown that 
the silver salts of the aliphatic glutaric aiids react with iodine in 
accordance with the schemes C0 9 Ag*[CH 2 ] 3 ‘C0 2 Ag-f-I 2 =2AgI-|- 
-0*CO‘[CH 2 ] 3 -CO*O- and —0*C0*[CH 2 VC0 : 0— {a) 

0O-[CH 2 yCO+O, or (b) C0*[CH 2 yCH 2 +C0 2 , or (c) CH a :CHMe+ 
0 — ■' o — 1 

2C0 2 . The observations have now been extended to acids which 
may be regarded as glutaric acids of which one or more carbon 
atoms are members of a hydroaromatic ring. The action is found 
to occur normally in the case of the cis-acids unless the glutaric 
acid substitutes a five-membered ring in the 1 : 3-position. . 

Silver cycfohexanediacctate is converted by iodine into the 

lactone , CH 2 <^ 2 ? , a colourless, viscous liquid, 

vJj.2 4 va12 

b. p. 273°/759 mm. (slight decomp.), 154°/I6 mm., dJJI 1*0755, 
1-48386, nfl 1*48668, 1*48631. The barium and silver salts 

of the corresponding hydroxy-acid have been prepared. The 
lactone is oxidised by alkaline permanganate or by potassium 
dichromate and sulphuric acid to cyclohexane - 1 -acetic- 1 -carbo xylic 

acid, CH 2 <CQg 2 .Qg 2 ^C(C0 2 H)*0H 2 *C0 2 H, colourless prisms, m. p. 

131° (uncorr.) [cf. Norris and Thorpe, T., 1921, 119, 1206]. 

Silver c/s-hexahydrohomophthalate is readily converted by 


iodine into kexakydrophthalide , 


CK/CHo-CH-CB 


^>0, a colourless 


liquid, b. p. 134 — 138°/25 mm., the constitution of which is estab- 
lished by its oxidation with potassium dichromate and sulphuric 
acid to c is-hexa hydro pht halie acid ; the same lactone is obtained 
in smaller yield and with greater difficulty from silver trails- 
hexahydrohomophthalate. 

t’soPhthalic acid is hydrogenated in glacial acetic acid solution 
.o a mixture of cis- and tra us- hexahydro / sopht halic acids, in which 
:he former preponderates the more considerably when the reduction 
proceeds rapidly; the cis -acid, however, is not converted into the 
'ram-v ariety if subsequently agitated with glacial acetic acid 
ind platinum black. Silver ci<$-hexahydroisophthalate and iodine 
?ive the lactone of cw-cycfohexanol-3-carboxylic acid, b, p. 127 — 
I35 rj /21 mm. (cf. Perkin and Tattersall, T., 1907, 91, 488) the 
identity of which is established by converting it into cis-cych- 
bexanol- 3-carbo xylic acid, m. p. 132 — 133°, and cis-3-bromocydo- 
bcxanecarboxylic acid, m. p. 61—63°. 

Silver camphorate is transformed by iodine into camphoric 
anhydride; a neutral lactone does not appear to be produced. 

H. W. 


The Chemistry of the Glutaconic Acids. XIII. The 
Isomerism due to Retarded Mobility. Jocelyn Field Thorpe 
M Arthur Samuel Wood (T., 1923, 123, 62—64), 
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a-Benzyl^-methylglutaconic Acids. Franz Fbist aJ#Fi). 
Rauterberg (Ber., 1922, 55, [B], 3697— 3705}.— In extension of 
previous investigations (A., 1922, i, 521, 522, 553), tfo^tttrihors 
have examined the ozonisation of a substituted glutaconio acid 
which might be expected to yield stable fission products, and for 
this purpose have selected a-benzyl-(3-methylglutaconic acid (cf. 
Bland and Thorpe, T., 1912, 101, 1740). It is shown that the 
(normal) acid of higher melting point and its esters and also the 
esters of the labile acid are constituted in accordance with the 
annexed formula (I), whereas the labile acid appears to be a mixture 
of the two tram -forms (II and III). The complex nature of the 

CH 2 Ph*C*C0 2 H CH 2 Ph*C‘C0 2 H CH 2 Ph‘CH(C0 2 H)*C-Me 

Me*C’CHyC0 2 H C0 2 H‘CH 2 -OMe H>OCO ? H 

■ (10 (HO (nr.) 

latter product explains its low melting point as compared wilt 
that of the homogeneous els- acid. 

cis- a-Benzyl-P-methylglutaconic acid gives an ozmide which is 
hydrolysed to phenylpyruvic acid, m. p. 153 — 154° [oxime, m. p, 
159°, phenylhydrazone, m. p. 187—188° (decomp.)], acetone, and 
carbon dioxide. The ozonide of its ethyl ester similarly yields ethy] 
benzylglyoxylate and ethyl acetoacetate. t tuns - at - Benzyl- p - methyl ■ 
glutaconic acid is converted successively into its ozonide and acetic 
acid, phenylethvl methyl ketone, and benzoic acid ; the formation 
of oxalic and glyoxylic acids could not be established. The ozonidz 
of ethyl trans- a-benzyl- [3-methylglutaconate is hydrolysed to acetic 
acid, ethyl acetoacetate, (?) ethyl phenylpyruvate, and benzoic 
acid. 

Ethyl phenylpyruvate is converted into a diphenylhydrazom, 
CH 2 Ph*C(IN‘NPh 2 )*C0 2 Et, small, yellow crystals, m. p. 105°, and 
a p -nitrophenylkydrazone, pale yellow crystals, m. p. 181°. H. W. 

Ring-chain Tautomer ism. IV. The Effect of the Methyl 
Ethyl Grouping on the Carbon Tetrahedral Angle. Balbis 
Singh and Jocelyn Field Thorpe (T., 1923, 123, 113—122). 

Composition of Erythrosin. M. Gomberg and D. L. Tabers 
(J. Ind. Eng . Chem. } 1922, 14, 1115 — 1117). — Pure tetraiodo- 
fluorescein was prepared by direct halogenation of fluorescein in 
hot dilute acetic acid with excess of iodine, and subsequent puri- 
Scatiop by washing with dilute sulphuric acid and alcohol and 
precipitation from solution in dilute sodium hydroxide. This 
product did not contain free iodine but was amorphous, and the 
iodine content was low owing to the presence of about 6% of di- 
iodofluorescein, from which it was purified by conversion, by 
boiling with acetic anhydride, into the diacetate which, after three 
recrystallisations from bromobenzene alternated with acetone, m 
obtained analytically pure and melting at 293 — 294°. Hydrolysis 
of the acetate gave pure crystalline tetraiodofluorescein. This was 
converted into erythrosin by neutralisation with sodium carbonate 
in suspension in absolute alcohol. The salt was deposited in red 
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crystals after concentration of the solution and addition of ether. 
It contained both water and alcohol of crystallisation, and the 
former was not completely expelled even by long drying at 160 — 
170°. The fully hydrated salt contains 4H^O, and the conclusion 
seems justified that the true composition of erythrosin is 
ftAOjIiNa^HgO and that it is almost impossible to dehydrate 
^ beyond this point without risk of decomposition. G. F. M. 

The Semi-pinacolinic Transformation of Alkylhydro- 
benzoins : Influence of the Alkyl Groups. Marc Tuteneau 
ft nd Alex. OrIekhoff ( Compt . rend., 1922, 175, 964 — 967 ; cf. 
Meerwein, A., 1920, i, 2 ; Orekhoif and Tiffeneau, A., 1922, i, 458). — 
phe transformation of alkylhydrobenzoins under the influence of 
concentrated sulphuric acid may take place in two different ways, 
yie lding either a phenyl a-alkyibenzyl ketone or a benzhydryl 
alkyl ketone, and the authors have investigated the influence of 
the nature of the alkyl group on the relative proportions of the 
resulting products. The conclusion is drawn that alkyl groups 
such as methyl, wobutyl, and phenyl, which have a strong “ satur- 
ation capacity ” (Meerwein, be. cit.) yield the former type of 
product, and conversely. The groups of intermediate “ satur- 
ation capacity ” — ethyl, butyl, propyl, j’soamyl — form hydro- 
benzoins which yield on dehydration mixtures of the two possible 
products. The results show that the influence of the alkyl group 
may render the secondary less stable than the tertiary hydroxyl 
group. This property is evident only in presence of concentrated 
sulphuric acid, and ifiay result from a temporary linking of the 
acid witlf the secondary group. H. J. E. 

The Action of Alcohols on Phenyl a-Bromostyryl Ketone. 
Formation of Various Saturated and Ethylenic Compounds. 

jH. Dufraisse and P. Gerald (Bull. Soc. chim., 1922, [iv], 31, 
1285— 1304).“Phenyl a-bromostyryl ketone readily unites with 
Ucohols in presence of small quantities of the corresponding sodium 
ilkoxide, giving a-bromo-fbalkoxybenzylacetophenones of the 
general formula COPh-CHBrCHPli-OR, which can be isolated if 
:he reaction is conducted within suitable narrow limits of tem- 
>erature, but which when warmed with the reaction mixture, lose 
lydrogen bromide, giving phenyl (3-alkoxvstyryl ketones, 
COPh-CHXJPh'OR. 

rhe course of the reaction and the nature of the product initially 
>btained by Wislicenus (A., 1900, i, 37) by the action of alcoholic 
potassium hydroxide on phenyl 0-bromostyryl ketone, is thus 
elucidated. The phenyl p-alkoxystyryl ketones are obtained with 
wen greater facility and in purer condition by the addition of 
ilcohol to benzoylphenylacetylene in presence of sodium alkoxide. 
Ml attempts to prepare the two stereoisomerides which are theor- 
etically possible in the case of both the saturated and unsaturated 
compounds, or to prepare derivatives from secondary alcohols or 
phenols, failed. The preparation and properties of the following 
Compounds are described. Phenyl tx-bromo-fi-ethoxystyryl ketone > 

VOL. CXXIY. i. 
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„ „ 6o_61° b. p. 182 — 183° /3 — i mm., white crystals, readily 
dwniiiDosed by alkalis and hydrolysed to dibromobenzylaceto- 

81 82° ^BroTno-^isobutoxybenzytooetophem m. p. 11 ^“ 111 • 

Phenul ft-ethoxystyryl ketone, yellowish-white crystals, m. P- “ 
ioo T ; 209“/5 m, readily hydrolysed to dibenzoylmethane 


Preparation oi Condensation Products of ccP-Unsatm-ated 
ICptonps and Phenols. Chemische Fabrikf.n vobm. Wems- 
tee Meer (D.R.-P. 357755; from Chem. Zentr., 1922 iv, 890- 

891 ) ifl-Unsaturated ketones, in the presence of acids, or then 

acid' additive products are condensed with phenols. The reaction 
in the case of the unsaturated ketones is as follows . 


f^nu +R'C0'CH:CH-R 1 

\/° H 


CR 

+t°- 


0 


With reactive phenols such as resorcinol or ^-substituted w-amrno- 
nh ptioIs the reaction is almost quantitative. The compound from 
the condensation of phenol and styryl methyl ketone is a grey 
powder The compound from resorcinol and styryl methyl ketone 
ST yellow powder The compound from the hydrogen chlonde 
additive product of phenyl styryl ketone (3-chloro-l-keto-l .3 

CPb densation products are formed from phenyl 

/\ACH m-hydroxystyryl ketone and pyrogallol 

rnj L jcHPh (brown) ; from phenyl styryl ketone and pyro- 
A \/\/ gallol (bluish-grey) ; from phenyl p-dimethyl- 

0 aminostyTyl ketone and m-dimethylammo- 

nhenol (greyish -blue) ; from resorcinol and thiodiketobenzylidenetk- 
Slie Sddish-brown); from styryl methyl ketone and p-erte, 
(light brown) ; from p-acetemidophenyl o-chlorostyryl ketone 
quinol (reddish violet). *' s " 1 " 

Crystallographic Study of ay-Diketohydrindene. Akgeio 

Pichetto {Atti B. Accad. Lince t, 1922, [v], 31, u, 143 H )j 
ay-Diketohydrindene, «F1’ 37, forms crystals belonging to tb 
bipyramidal tetragonal class of the tetragonal systen , ^ 

1:9*9414. ‘ 



ORGANIC CHEMISTRY. 


1 115 


o-Qumones and 1 : 2-Diketones. VI. 4-B enzilg H 
Benzila of the Peroxide Type : 2 : 2'-Diethoxyhenzil, a De- 
rivative of Benzil which is Colourless in Solution. A SchOn- 

bebo and W. Maichow (Ber., 1922, 55, [B], 3746-3752) —In a 
previous communication (Schonberg and Kraemer A 1922 
i, 663), the isolation of a number of colourless solid benkls hai 
been descnbed which give more or less intensely coloured solutions. 

The superoxide structure, 9 has been assigned to the colour- 
less, and the diketonic structure to the coloured benzil,?. This con- 
ception is strengthened by the observation that the faintly coloured 
solutions react less readily than those which are intensely coloured 
with the usual reagents for 1 : 2-diketones. In 2 : 2'-diethoxybenzil, 
colourless, quadratic leaflets, m. p. 157°, the authors have now found 
a substance which not only is colourless when solid, but also yields 
colourless solutions in cold alcohol, acetic acid, benzene, and light 
petroleum (b. p. 100— 110°), which become pale yellow when 
heated. It melts to a dark yellow liquid which re-solidifles to 
colourless crystals. It is ummolecular in its colourless solutions, 
so that the absence of colour cannot be attributed to polymerisation. 
It is an unusually stable com pound which is indifferent to con- 
centrated aqueous ammonia under pressure and is not affected bv 
hydrogen peroxide in acid or alkaline solution. It does not react 
rnth naphthylenediamine hydrochloride in boiling glacial acetic 
acid, but in the presence of boiling dimethylaniline it is slowly 
converted into 2 : 3-di-<i-phenetyl-a'i-naphtkiquinoxaline, 


OEt'CjH. 

OEt-C.H. 


-^:N>CioH 6 , 


colourless, pointed prisms, m. p. 180°. Similarly, 2 : 2'-dimethoxy. 
benzil is transformed by o-phenylenediamine hydrochloride in the 
presence of boiling dimethylaniline into 2 : 3-di-o-anisyhmirwxaUne, 

fej uadl f tl0 o p ^ 8 ' m - P- 183 °> by 3 : 4-diaminotoluene 
hydrochloride into - . 3-dt-o-anuyl-6-mthylquiwxaline, colourless 
f jP’ 135 - > , an 'f b y naphthalene- 1 : 2-diamine hydrochloride 
™ “ • tti-o-amsyl-xfi-naphthaquinoxahne, colourless prisms, m. p. 

WlicaUUty." 1 ° f C0IldenSati0I ‘ appears t0 be of 
2 : 2 -Dimethoxybenzil is reduced by amalgamated zinc and 
(cTspht^A ^1914°^ °1)° Mid t0 “Mi^aiiisydethane, m. p. 86“ 
4 : 4' -Dielhoxy-x-phenylbemoin, 

EtO-C 6 H 4 -C(OH)Ph-CO-C 6 H 4 -OEt, 

colourless needles, m. p. 111“, » prepared by the addition of an 

°f i ■ 4 -.dietboxybenzoin to an ethereal solution 
phenyl bromide. 

J;^^^ybenzoin t colourless prisms, m. p. 55°, obtained 
isoridwT °x^ Potassium cyanide on m-methoxybenzaldehyde, 
solution in boiling aqueous alcohol to 

staL d r? V ye 0W L prisms ’ 1,1 ■ p- S3 °- T| ie totter sub- 

re is converted by o-phenylenediamine hvdrochloi.de in the 

/2 
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usual manner into 2 : Ui-m.anisylquimxaline, colourless ^leaflet, 

m ' P ' 110 a l -7. Diketones VII. ^-Bensals. III. 

©-Quinones its Colored Crystalline 

SCfif itsC^ouriess ft5S 

A. SCHO.BEKO : 4'-Oibcnzyloxy- 

«’53S tmated 

tSa tylmmSion S heater, the colourless variety, 

0’C-C 6 H,'0'CH 2 Ph m p about 124 ° after becoming distinctly 
0 -C-C 6 H 4 -(>CH,Ph ^ isolation depends 

yellow at 121°, separates Thesu^sot toe- go 

Neatly on the rapidriy with ^|ch feeooh^ ^ # 
it is only possible to the mother-liquor should be 

further essential condition . although the colourless form 

removed as rapidly as P° s .^ le ’ o s ““-,^ the yellow variety when 
is stabie when dry, it »pid y J “ 0CCUIS 5 with such rapidity 

: jas.-s'SLsXsc 

peroxide in boiling alcoholic so 189 ° (cf. Cohen 

amt: szXX * c »W' 

prisms, ra. p. 156 . .. 

The Acylamidoanthraqiunones^as^^a^Dyei introduction of 

mougin {Compt, rend., 19 ^ u { ts j n the formation of 

the nature of the substituent entering Edition, 
hydroxyl group which acts as an au: xochro ^ ^ ^ 

acetylation or benzoylation of this gro p g # dye i n the 
usually diminishes the value of the ^ Ranged from 

case of a-benzamidoanthraqumone, the , vdrowl group 

b^ht yellow to deep rose by the 

iiTthe para position and to scarlet by a “^g°/ the «*». 
addition of benzamido-groups resultsma deepemng 
Isomerism influences the colour and, 

properties; the author states thaX “Ay 1 substances, A 
facts has yet been put forward, the S • co i ourB and 

crystalline and of high m. ^ e n ^d * 4 -Benzamifa 

the tints they impart to vegetable fibres are notea . 
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^hydimyanthraquinme, red, deep red. 1-Benzamido- l-acetoxy- 
anthraquinone, yellow, rose. ^-AcetamidoA-acetoxyanthraquimme , 
brownish-red, light brown. i-Benzamida-bbenzoylanthraquinone, 
orange-yellow, pale rose. i-BenzamidoA-metho^anthraquirume, 
orange-yellow, scarlet. ^-AcekimidoA-mdhoxyanthraquinme, 
orange-yellow, light salmon. 1 : 4 -Diacetamidwnthraquinone, 
orange-yellow, light brown. 1 : 4- Dibenmmidoanthraquinme, 
reddish-yellow, reddish-yellow. 1 : 5-Dibenzamido-S-hydroxy- 
antkraquinone, red, red. 1 : 5-Dibenzamido - 4 : 8 -dihydroxyanthra- 
quinone, violet-blue, violet- blue. 1 : 5-DianisamidoA : 8 -dikydr- 
ozyanthraquinone, violet-blue, violet-blue. 4 : 5-Dibenzamido - 
1 : Mihydroxyanthraquinone , violet-blue, light violet. 1 : 5-Di- 
acetamido - 4 : 8 -dihydroxyanthraquinone, orange- brown. 1 : 5 -Di- 
azetamido - 4 : 8 -diacetoxyanthraquinoTie, brownish-yellow. 4 : 5 -Di- 
acetamido - 1 : ^-diaeetoxyanthraquinone, reddish-brown. 4 : 5-Z>i- 
benzamid-oA : 8 - diacetoxyan thraqu inone, , yellowish-brown. The 
tinctorial colours of the four last-named are not stated. H. J. E. 

The Investigation o! meso-Thioanthracene Derivatives. 
I. Observations on the Production of Dithioanthraquinone, 
Dithiodianthrone, and Other Closely Related Derivatives. 

Isidor Morris Heilbron and John Stanley Heaton (T., 1923, 
123, 173 — 185). 

Condensation Products of Phenylhydroxylamine with 
Hydroxymethylene Compounds and Carbinols. IV. Methyl- 
enecamphorphenylhydroxylamine. H. Rupe and W. Diehl 

{Ildv. Chim. Acta, 1922, 5, 906 — 922). — The reduction of methylene- 
: camphorphenylhydroxylamine to anilinomethylene -camphor (cf. 

I A., 1921, i, 426) can be accomplished by means of sodium hydrogen 
| sulphite in aqueous alcoholic solution. When methylenecamphor- 
phenylhydroxylamine is treated with thionyl chloride in ethereal 
solution, methyknecamphorphenylchloroamine is formed ; it crystal- 
lises in short, yellowish- white prisms, m. p. 102 — 103°. The 
chlorine appears to be firmly attached to the nitrogen atom ; that 
it has not wandered into the phenyl group was shown by con- 
densing hydroxymethylenecamphor with p-chloroaniline, when 
])-chlorwnili7ioniet.hykiitwmpkor was obtained, which crystallises in 
small, white prisms, m. p. 167 — 169°. Methylenecamphorphenyl- 
hydroxylamine combines with 1 mol. of hydrobromic acid to 

form a hydrobromide, C 8 H 14 <^^ yellow needles, 

Itl * P- 121° (decomp.). Similarly, it readily combines with bromine 
n glacial acetic acid solution to form a dibromide , yellow needles, 
n. p. 117° (decomp.). When the hydroxylamine compound is 
mated with phenylhydrazine in glacial acetic acid, phenylhydroxyl- 
miine is removed and a derivative formed which was found to be 
dentifcal with the phenylcamphopyrazole described by Bishop, 
flaisen, and Sinclair (A., 1895, i, 63*. The formula 

C s H M <gjJ>N ph 



i. 118 


ABSTRACTS OF CHEMICAL PAPERS. 


is to be preferred to that given by those authors, in which the 
phenyl group is attached to the 1 -nitrogen atom. By the action of 
semicarbazide on methylenecamphorphenylhydroxylamine, the 
simple semicarbazone of hydroxymethylenecamphor is formed, 
Its m. p. is 205 — 206°, not 217 — 218° as given by Wallach (A, 
1904, i, 106), ^ 

The oxidation product of methylenecamphorphenylhydroxy], 
amine obtained by boiling it with cupric acetate (A,, 1921, i, 425) 
can be obtained in much better yield by oxidising in cold alcohol 
with potassium ferricyanide. It crystallises in monoclinic needles 
or prisms, a : 6 : c=0*9971 : 1 : 1*065 ; p— 103® 50'. Its properties 

agree with the double formula, j^C 8 H 14 <C^^ J • Its form- 

ation requires one atom of oxygen to two molecules of the hydroxyl- 
amine. The double molecule takes up four atoms of bromine to 
form a tetrabromide, C 3 4 H 40 O 4 N 3 Br 4 , which decomposes when 
heated. When a solution of the tetrabromide in chloroform is 
warmed, hydrogen bromide is evolved and a compound, 

crystallises ; white, lustrous aggregates of needles, m. p. 205 — 208' 
(decomp.). From the chloroform solution of the tetrabromide 
a dibromide was also obtained, Cyi 38 0 4 N 2 'Br 2 , m. p. 123— 126° 
(decomp.). All these bromo- derivatives are very unstable. 

When the above oxidation product of methylenecamphorphcnyh 
hydroxylainine is dissolved in 75% sulphuric acid, and then pre- 
cipitated by dilution, a new compound , CLH^OgN*, is obtained. 
It appears to be a hydration product and the formula 

Tn tt <^9° I 

L 8 14 C(OH)-CH:NPh(OH)vJ 2 

is suggested for it. It has no sharp melting point, but sinters from 
170°, decomposing at 190 — 195°. Molecular-weight determinations 
in different solvents gave very discordant results. It forms a 
methyl derivative, C 39 H 52 0 6 N 2 , m. p. 226 — 228°. The above 
formula expresses the fact that the compound is a stronger acid 
than the parent substance, dissolving readily in barium hydroxide 
solution. 

There is a possibility that in the condensation of hydroxymethyl- 
enecamphor with phenylhydroxylamine, intramolecular change 
occurs to give a p-arainophenol derivative. This has been disproved I 
by condensing p-arainophenol with hydroxymethylenecamphor. 
The product could not be crystallised, but when methylated with 
methyl sulphate gave p •anmdinomethyknecampkor, white leaflets, 
m, p. 169 — 172 5 . It also gave an acetyl derivative, white leaflets, 
m. p. 221—223°. E. H. P„ 

Action of Sulphur and certain Compounds of Sulphur on 
Terpenes. P. P. Budnikov and E. A. Schilov ( Ber 1921, 55 
[B], 3848 — 3853; cf. A., 1922, i, 944). — Pincne or mixtures of 
Hmonene and silvestrene are converted by prolonged boiling with 
sulphur into a viscous, reddish-brown liquid from which a homo 
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geneous substance could not be isolated by fractional distillation ; 
the percentage of sulphur in the various fractions increases with 
increasing boiling point. The products yield unstable precipitates 
when mixed with the chlorides of mercury, gold, or platinum, lead 
acetate or arsenic iodide in the presence of acetone or alcohol, 
but these are not suitable for analysis. The action of methyl 
iodide on the fractions gives methyl terpenesulphiniim iodide , 
C 10 H 16 S,CH 3 I, a microcrystalline precipitate, m. p. about 121° 
after previous darkening (the constant is given with reserve by 
reason of the lack of uniformity of the original material). The 
substance behaves as a typical sulphinium iodide, and is converted 
by moist silver oxide into the corresponding base. When treated 
^ith the theoretically necessary quantity of mercuric iodide in 
accordance with Smiles’s procedure (T., 1900, 77, 163; 1907, 91, 
1394), the iodide gives the cmipmnds CjoHjgS^HgljHglj, pale 
yellow, microscopic prisms, and C 10 H 16 S,CH 3 I,2IIgI 2) lemon-yellow 
prisms, decomp, about 100°. With arsenic tri-iodide, the com- 
pound C 10 H 16 S,CH 3 I,AsI 3 , dark orange-coloured crystals, is pro- 
duced. The yields of the methiodidc are not satisfactory, but it 
was not found possible to effect any improvement in the initial 
action by the use of aluminium chloride, mercuric chloride, or 
mercuric iodide as catalysts. Better results are obtained when 
sulphur is replaced by sulphur chloride, but the course of the 
change has not yet been elucidated. 

The primary action of sulphur on terpenes appears to consist 
in the formation of a monosulphide which probably combines 
with a further quantity of sulphur to give polysulphides. Evidence 
of the formation of thio-ozonides as suggested by Erdmann has 
not been obtained. . H. W. 

Higher Terpene Compounds. VII. The Constitution of 
Eudalene, Selinene, and a-Santalene. The Carbon Frame- 
work of the Sesquiterpenes. L. Ruzicka and M. Stoll (Helv. 
CUm. Acta , 1922, 5, 923—936 ; cf . A., 1922, i, 560).— On theoretical 
grounds, it seemed probable that eudalene is formed from sesqui- 
terpene compounds of the type (I) by dehydro- 
/\j/\ genation and loss of a carbon atom. H this were 

\ | | | the case, eudalene should be isomeric with the 

/ \/\/ 2-methyl-8-i<sopropylnaphthalene obtained from 
| cadalene (A., 1922, i, 1001) and should give the 
(I.) same naphthalene -1 : 7-dicarboxylic acid as this when 
oxidised with dilute nitric acid. This was found 
to be the case. Naphthalene- 1 : 7 -dicarboxylic acid forms a nearly 
white, amorphous precipitate, sinters from 200°, and melts at 
265° to a dark brown liquid. There were also obtained in small 
quantity a nitro-2-meihyl-S-isopropylnaphtkal€7ie y yellow needles, 
m. p. 112 — 113°, and a nitronapkthoic acid , m. p. 22o — 227°. 
TheJ4entity of eudalene with l-methyl-7-isopropylnaphthalene was 
confirmed by synthesis of the hydrocarbon as follows. Cummol 
was condensed with ethyl bromoacetate by Reforma tzky’s method, 
and from the product ethyl p-tsopropylcinnamato was obtained. 
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This was reduced by Bouveault’s method giving p-iaopropylphenyl 
propyl alcohol , CgH 7 -C.H 4 -[CH 2 ] 2 ‘CH 2 -OH, b. p. 149712 mm. This 
was converted through the bromide and cyanide into y-p-cumyl- 
butyric aeid, C 3 H 7 *C 6 H 4 -[CH 2 ] 3 -C0 2 H, b. p. 186712 mm., crystal- 
Using in leaflets, m. p. 31—32°. The acid chfondt is a mobile oil, 
b p. 156712 mm. When this chloride was treated with aluminium 
chloride, &-kdo-2-\aopropyl5 : 6 : 7 : 8 ddrahydromphthalene was 
obtained, b. p. 156712 mm. It forms a semicarba.zone , m. p. 195°, 
This was boiled with magnesium methyl iodide, and l-methyl-7- 
isopropyl-3 : 4-dihydronaphthalene was obtained, b. p. 137°/12 mm, 
This was dehydrogenated by heating with the theoretical proportion 
of sulphur and gave 1 -methyl -7-isopropyl naphthalene, identical 

with eudalene. . , 

The constitution of eudalene having been established, it is shown 
that the two forms of the sesquiterpene selinene, which readily 
gives eudalene when treated with sulphur, probably have the 
following constitutions : 

Hj Me H a 


CH 2 ; 

GRn 


H. 




CH* 

ch! 


H, Me H, 

h/ x | /n ih 4 

3-H 


h 2 Ik, 


/3- Selinene. 


Hj Me 

a-Selinene. 


It has now been shown that there are two types of carbon skeleton, 
in the sesquiterpene series, derived from three isoprene units. 

These may be called the eadmene type (II) and the 
eudesmol type (I). The structure of a-santalene was 
determined by Semmler (A., 1910, i, 574), who, how- 
ever, considered two formul* possible, belonging to 
what he called the camphor-type and the camphene- 
type. It is shown that these two ‘‘types are but 
different plane projections of the same three- 
dimensional structure. The structure is definitely 
related to the eudesmol type (I). It can now be concluded that 
all known sesquiterpenes are closely related and are derivable from 
a regular tri-isoprene chain of the kind present in famesol. 


/\/\ 

I I L 

\/\/ 

a . 


The Nature of SheEac. Shellolic Acid. C. ‘Harries and 
W. Nagel (Ber., 1922, 55, [B], 3833— 3848).— A preliminary 
account of partly completed work on shellac and sticklac . 

The lac is freed from wax and colouring matter by successive 
treatment with light petroleum and water, and the residue is 
repeatedly agitated with ether, thereby leaving an insoluble pure 
resin ” which is the subject of investigation and is the vehicle o! 
the characteristic properties of shellac. The “ pure resin is 
attacked by iV- potassium hydroxide solution at the atmospheric 
temperature, which causes the deposition of potassium aleunm, 
the amount being 22—24% of *the resin taken. The filtrate from 
the salt is acidified with sulphuric acid and extracted with ether, 
thus yielding a mixture of shellac resin acids ; these are punned 
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by agitating their ethereal solution with aqueous barium hydroxide 
and treating the latter with carbon dioxide, when the precipitated 
barium carbonate adsorbs a portion of the coloured resinous matter. 
The filtrate contains small amounts of sparingly soluble barium 
akuritate and the freely soluble barium salts of the shellac resin 
acids. Attempts to isolate a homogeneous material from the latter 
by dialysis were not completely successful, but it is shown thereby 
that the salts are devoid of colour. More rapid but less complete 
purification can be effected through the zinc salts. The free acids 
do not crystallise readily. The most satisfactory results are 
obtained by taking advantage of the observation that the shellac 
resin acids, unlike other resin acids, are, at any rate in part, 
esterifiable by methyl-alcoholic hydrogen chloride (3%) at the 
atmospheric temperature, whereby methyl shdlolale , long, 

prismatic rods, m. p. 149°, b. p, 284 — 288°/0T mm. (slight decomp.), 
[a]* +32*61° in methyl-alcoholic solution, is obtained, the amount 
being 8 — 10% of the weight of the “ pure resin ,s taken. The 
ester is hydrolysed by boiling aqueous Af -sodium hydroxide solution 
to shdlolic acid ( shellenedioldicarboxylic acid), colourless leaflets, 
m. p. 199*5 — 201°, decomp. 202 — 203°, which gives the Liebermann 
cholesterol and the Salkowski-Hesse reactions. It does not reduce 
Fehling’s solution or decolorise a solution of bromine in chloroform ; 
its unsaturated nature is demonstrated by its instability towards 
alkaline permanganate and the apparent formation of an ozonide. 
The sodium and bariitm salts are colourless, amorphous, and freely 
soluble in water; the silver, copper, and lead salts dissolve more 
sparingly. The hjdrazide , crystallises in well-defined 

prisms, m. p. 243 — 244° (decomp.); the non-crystalline acetyl 
derivative and the diphenyldiurethane , Cti H 3 AiNj, m. p. 92—94° 
(decomp.) according to the rate of heating, are described. The 


CH*CO»H 


H 2 C| 

HO-HC! 


/V/\ 


iCH» 


HC 


H,C 


CH 

I 

ch 9 


\/ 

ch 2 


annexed formula for shellolic acid is 
suggested tentatively ; the positions of 
the hydroxyl and carboxyl groups can- 
JCH-OH not yet be definitely assigned. The 
position of the double bond accounts 
for the inactivity of the acid towards 
bromine. 

The non-crystalline residue of esters 
from which methyl shellolate has been 
separated ( v.s .) has b. p. 180 — 210°/0T 
nun., and appears to consist of compounds of hydroxy-acids. The 
latter are themselves amorphous, but give solid phenylurethanes. 

The investigation has rendered it very improbable that shellac 
resin is the aleuritic ester of a higher alcohol, since no trace of the 
latter could be detected and it must be present in considerable 
quantity if it were an actual constituent. Since it is established 
that the resin does not contain a free acid, it appears probable 
thatjfthe shellac molecule is composed of hydroxy-acids which are 
united in the form of lactides. For.one of the simpler components, 

the constitution ^>C 13 H 16 (0H)-C0-0-C 15 H 28 (0H)<^ 0 


IS sug- 
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gested, the composition of whioh is very similar to tha^o^the 


* pure resin. 


Centaureidin, a Decomposition Product of Centaurein, 
the Glucoside of Roots of Cenlaurea Jacea M Bkidel and 
“ Chahmx (Cmpt. mi., 1922, 175, 1168-1170) -Centaureidm, 
C,.H..O. (this vol., i, 50), crystallises from 50% alcohol m micro- 
scopic! yellow needles containing water of crystallisation which is 
lost at 50°. The crystals melt at 197°, the anhydrous substance 
at 203°. It is insoluble in water, but dissolves in many organic 
solvents. With aqueous alkalis or sulphuric acid, it gives a golden- 
yellow solution. As the result of a general study of its properties 
the authors suggest that it may be a flavone derivative, although 
the evidence on behalf of such a conclusion is mainly negative^ 

9| Polysaccharides . XVII. Chitin. P Karrer and Alex, 
P. Smirnov ( Helv . C'him. Acta , 1922, 5 , 83L— 852).— To determine 
how the glucosamine residues are combined in chitm, a study was 
made of the decomposition products obtained when chitin was 
distilled with zinc dust. From 300 g. of chitm from lobster shells, 
37 cr of a brown oil were obtained which consisted chiefly of pyrroie 
compounds with a small quantity of pyridine bases, among which 
a-picoline was identified. From the mixture of pyrrole compounds 
a fraction was isolated which was identified as 2 -methyl* l-n-hexyl- 
pyrrole. This compound and 2 : 5 -dimethyl- Pji-amylpyrrole were 
synthesised for comparison with the compound from chitm, to 
which the name chitopyrrole is applied. 

2 : 5 -DimethylA-n-amylpyrrok was prepared hy heatrng acetonyl. 
acetone with n-amylamine. It is a colourless oil, b. p. 22^227 , 
with an orange-like odour, and gives a cherry-red, pine-shavmg 
reaction. 2 .Methyll-n-hexylpyrrole was prepared from potassium 
2 -methylpyrrole and n-hexyl iodide. It is a colourless oil, rapidly 
turning brown, b. p. 200 - 210 °, smelling like old fungus, and gives 
an intense red, pine-shaving reaction. Chitopyrrole boils over a 
somewhat wider range than 2 -methyl-l-n-hexylpynrole, 190-220 
but essentially the two appear to be identical. Both arc oxidised 
hy chromic or nitrous acid to a substituted maleimmide, which 
when hydrolysed gives maleic acid and n-hexylamme. The last 
was identified by preparation of the picrolonale , m, p. 188 lby , 
which was also prepared from synthetic ji-hexylamine. 

The formation of 2-methyl-l-n-hexylpyrrole from chitm indicate, 
the presence in the latter of two glucosamine residues combined 
through a nitrogen atom as in the following formula : 

OH-Cfl,-CH(OH)-(ScH(.OH)-CH-bH'NH‘CH*CH{OH)*CH-CH(OH)-CH 1 -OH 

NH CH O -I 

I I 

Neither the position of the acetyl groups nor the number of *»» 
amine residues present in the molecule can yet be stated. Chitosan, 
which is formed from chitin by hydrolytic removal of the acety 
groups, is converted by nitrous acid into a reducing sugar 
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total loss of its nitrogen in the elementary form. This behaviour 
is quite in accordance with the above representation of chitin as 
an aldehyde-ammonia derivative. E. H. R, 

Betulin. Otto Dischendorfer (Ber., 1922, 55, [B], 3692— 
3693 ).— A preliminary account of the author’s observations induced 
by the recent publication of Schulze and Pieroh (A., 1922, i, 1045). 

Monobronwbetulin, m. p. 215°, and the corresponding diacetate , 
m, p- 193°, have been prepared. Analyses of the latter indicate 
the possibility of the formulae CgoH^Og or for betulin, 

whereas Schulze and Pieroh (loc. cit.) regard C 32 H 52 0 2 or 
as probable. H. w! 

Strophanthin. I. Strophanthidin. Walter A. Jacobs and 
Michael Heidelberger (J. Biol. Chem ., 1922, 54, 253—261).— 
When dried in a vacuum at 110° over phosphoric oxide, stroph- 
anthidin decreases in weight by an amount corresponding with the 
loss of |H 2 0. The anhydrous substance therefore has the formula 
C 23 H 32 0 6 . The loss of 1|H 2 0 noted by Windaus and Hermanns 
(A., 1915, i, 704, 705) was evidently due to partial decomposition. 
A final decision between the formula and the C 27 formula of 
Feist is rendered possible by the preparation of the p-6 romo- 
benzoate, C3oH 35 0 7 Br,H 2 0. In the anhydrous condition this 
compound has m. p. 222—224° (decomp.), [a$ +42° in acetone. 
iMStrophanthidin (stjophanthidinic acid lactone of Feist, iso- 
ymarigenin of Windaus and Hermans) has the same formula as 
trophanthidin, crystallises with £H 2 0, and forms a benzoate , 
> 30 ^- 36 ^ 7 ’ rose ^ es of microscopic leaflets, m. p. about 270° after 
filtering, [a]^ -j- 38’0° in chloroform . When reduced with hydrogen 
a the presence of colloidal palladium, strophanthidin slowly absorbs 
wo atoms of hydrogen with the formation of dihydrostrophanthidin, 
yi&Ofi, which melts at 190 — 195° when anhydrous and crystallises 
nth one or two molecules of water, according to the method 
)f crystallisation. Tho dihydrato has [a]^+34'85° in methyl 
tlcohol. Dihydrostrophanthidin forms a benzoate, C^HggO,, 
ninute, glistening prisms, m. p. 225 — 227° (decomp.). The 
jrcsence of a carbonyl group in strophanthidin is shown by the pre* 
jaration of the oxime, C^H^OgN, glistening prisms, m. p. 270 — 275° 
decomp.), [«]?-{- 1 71*3° in pvridine, the phenylhydrazone , 
G 29 H 38 0 5 N 2 ,2H 2 0, 

[listening prisms, m. p. 230 — 232° after sintering at 175°, [a]$— 5*0° 
n chloroform, and the 'p-bromophenylkydrazone, 
C 29 H 3? 0 5 N 2 Br,ipieOH, 

tout, pointed prisms which soften at 180 — 185° and become com- 
fietely molten at 200°, and have [a]g‘ B + 105*5° in chloroform. 

E. S. 

[Catechin.] M. Nierenstein (Ber., 1922, 55, [5], 3831— 
1833)/— A reply to Freudenberg (A., 1922, i, 756). 

: The author maintains that catectencarboxylic acid can be pre- 
pared according to his method, and promises further details with 
pgard to Kostanecki’s catechone. W T ith respect to the production 

/* 2 
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of optically active catechin from inactive catechincarboxylic acid, 
the inactivity of the latter is maintained, but the optical activity 
of Gambier catechin is not considered to be established. Pure 
Gambier- and aca-catechins are not precipitated by solutions of 
gelatin. Freudenberg’s observation that tetramethylcatechin cannot 
be demethylated by the author’s method is correct so far as the 
derivative of Gambier catechin is concerned, but is not true for 
that of aca-catechin. The identity of the methylated product of 
the reduction of catechin with pentamethoxy- ay-diphenylpropane 
is not regarded as established. The homogeneity and optical 
inactivity of aca-catechin, m. p. 204 — 205 , is maintained, 

H. W. 

Tannins and Similar Compounds. XII. The Tannin of 
the Native [German] Oak. Karl Freudenberg and Erich 
Vollbrecht (Annalen, 1922, 429, 284 — 317). A more expanded 
account of work already published (cf. A., 1922, i, 1046). 

U. K. 1, 


Constitution of Thiophen. Wilhelm Steinkopf [with Hal. 
vard Augestad-Jensen and Hans Donat] {Annalzn, 1922, 430, 
78— 112).— The lability of the hydrogen atoms in the thiophen 
nucleus is well illustrated by its behaviour towards cyanogen 
bromide, with which it reacts analogously to compounds of the 
type of ethyl ace to acetate and ethyl malonate, which are knovn 
to contain labile hydrogen. 

Thus ethyl acetoacetate and cyanogen bromide react, giving 
ethyl y-bromoacetoacetate. Ethyl malonate yields ethyl bromo- 
malonate. Acetophenone yields a>-bromoacetophenone, and in a 
similar way 2-acetothienone yields w-bromo-2-acetothienone. 
Phenol and ‘cyanogen bromide yield p-bromophenol, whilst indene 
and cyanogen bromide give l-bromo-2-hydroxyhydrindene. 

Thiophen reacts with cyanogen bromide, giving bromothiophea, 
b. p. 151 — 151-5°, and dibromothiophen, b. p. 195- — 206 , and 
with cyanogen iodide, giving 2 -iodo thiophen (identified as the 
5-iodo-2-mercurichloridc). Bromothiophen is converted by cyano- 
gen bromide into dibromothiophen, and 2-thiotolen into bromo 
thiotolen, b. p. 173 — 177°. , 

Alkylthiophens in which both a-positions are substituted are 
brominated by cyanogen bromide. 2 : 5 -Dipropylthiophen yields 
Z-bromO‘2 : 5‘dipropyltkiophen, b. p. 130 — 132-5°/10 mm., an 
2 - ethyl’O-imamyUhiophen yields 3-(or 4:-)bromO’2-dhyl-5-isoamyUhio- 
phen , b. p. 122 — 127°/14 mm. . 

The above 2 : 5-dialkylthiophens were synthesised by way « 
the corresponding ketones. d-Elhyl-2-propiothienone, b. p- w 
138°/19 mm., prepared from 2-ethylthiophen, propionyl chlondf, 
and phosphoric oxide, gives a semicarbazoi le, m. P- 
and on reduction with zinc and hydrochloric acid gives 2-cMjl' 
5-propyltkiophen, b. p. 196—197°. 5-Propyl2-propiothienon^ b.a 
137 — 138*5°/13 mm., prepared from 2-propylthiophen, propion) 
chloride, and either phosphorus pentoxide or aluminium onion » 
yields a semicarbazone, prisms, m. p. 174 — 175°, and on reau c 1 
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gives 2 : 5-dipropyltkiophen , b. p. 213—214°. 5-woAmyl-2-aceto- 
tkienone , b. p. 149 — 151°/13 mm., prepared from 2-woamylthio- 
phen, acetyl chloride, and phosphorus pentoxide, gives, a semi- 
carbazone, leaflets, m. p. 212°, and on reduction yields 2 -ethyl- 
Z.isoamylthiophen , b. p. 103-5— 106-5°/12 mm. None of these 
2 ; 5-dialkylthiophens gives well characterised mercury compounds 
on treatment with mercuric chloride. C. K. I. 

The Thiophen Series. XV. Cyclic Mercury Compounds, 
and Experiments on the Formation of Mixed Thiophen- 
Mercury Compounds. Wilhelm Steinkopf, Wilhelm Bielen- 
berg, and Halvard Augestad-Jensen ( Annalen , 1922, 430, 
40 — ' 78).—' The experiments carried out with the object of pre- 
paring the mixed mercury compound, C 4 H 3 S-HgPh, were based 
on the reaction between magnesium phenyl bromide and phenyl 
mercurichloride, the products of which are" mercury diphenyl and 
[magnesium chloride and bromide. Pure mercury 7 phenyl thienyl 
?ould not be isolated from the product of the action of magnesium 
phenyl bromide in 2-thienylmercurichloride, although evidence of 
its formation was obtained. Mercury diphenyl is also formed by 
the action of mercurous chloride on magnesium phenyl bromide, 
and by the action of stannous chloride on magnesium phenyl 
chloride. Similarly, mercury 2 : 2'-dithienyl is the product of 
the reduction of thienyl-2-mercurichloride by stannous chloride. 

A series of cyclic nffercury-thiophen compounds is described of 

oh:c— h^c:ch 

which dimercury 2 : 2' : 5 : 5' -dithienylene, | [>S S< I , is 

[ ch:c— H g -c:cH 

typical. This substance is obtained from 2 : 5-thienylenedimercuri- 
jhloride and either sodium iodide or sodium thiocyanate in the 
iresence of pyridine. Pyridine and mercuric chloride convert it 
nto mercury 5 : 5'-dithienyhne- 2 : 2 '-dimercurichloride, which may 
tlso be obtained by the action of pyridine on thienylene-2 : 5- 
limercurichloride. Dimercury 3 : 3'- (or i'-)dieikyl-2 : 2' : 5 : 5'-di- 
hienylene, mercury diethyl - 5 : -dithienylene-2 : 2' -dimercurichloride, 
nd dimercury 3 : 4 : 3 y : -tetramethyl-2 : 2 f :5 : 5' -dilhienylene are 
Iso described; like the unalkylated parent substances, they are 
11 exceedingly insoluble compounds which do not melt at 320°. 
)imercury diethyldithienylene, on treatment with mercuric chloride 
nder regulated conditions, yields mercury diethyldithienylene- 
imercuriehloride, but excess of the reagent effects complete dis- 
uption of the molecule, the product being 3*ethylthienylene- 
: 5-diraercurichloride. 

A colorimetric method of estimating the rate of separation of 
lercuric sulphide when an organic mercury Compound is treated 
ftth sodium sulphide is described in the original. C. K. I. 

Synthesis of Substituted Thianthrens. I. Thianthren 
nd Dritrothianthren. Sri Krishna (T., 1923, 123, 15d— 160). 
Production and Reactions ef 2-Dithiobenzoyl. Mary 

IcKibben and Ernest WTlson McClelland (T., 1923, 123. 
70 — 173). 
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The Alkaloids of the Northern Aconite (Aeonifum sepfc*. 
trionale, Koelle). Gunnar Weidemann (Arch, expt . Path 
Pham., .1922, 95, 166— 180),— Two alkaloids, isolated from the 
northern aconite, have been investigated. Lappaconitine, 
^W^42^V^2> 

forms hard, glass clear, six-sided prisms,- m. p. 223°, [a]j5 -f 27*0 5 
in chloroform. It is a monoacid base, and contains three methoxyl 
groups. It forms a chloroplatinate, C™H 42 0 9 N 2) HPtCl 5 , and a 
ckloroaurate, C 32 H 42 0 9 N 2 ,HAuC 1 4 . On hydrolysis with alcoholic 
potash, it yields lappaconitic acid, C 6 H 9 0 3 N, shown to be acetyl 
anthranilic acid, and a base lappaconine, C^HgjOjN^HgO, m. p, 
93°, [«JJ+22*41 0 . It forms a hydrochloride , C^Hg.O-N.HCi, 
large, colourless crystals. Septentrionaline, ^ 29 ^- 34 ^ 6^a(^^ e )4i the 
other alkaloid investigated, is an amorphous, white powder, m. p, 
331°, [«]ij' 5 + 32*71°, forming a chloroplatinate, C 8S H 46 O fl N a ,HPtCl. 
On hydrolysis with alcoholic potash, there is obtained (1) an aci i i 
CgHgOaN, m. p. 125—126°, which when boiled with sodium hydr- 
oxide solution yields anthranilic acid, losing CH 2 0, and (2) a bm, 
C 25 H m 0 7 N, m. p. 89°, [<x]j>*-f*29‘55 0 , forming a hydrochloric 
C 25 H 39 0 7 N,HC1. W. 0. K. 

Paniculatine, the Alkaloid from Aconitum paniculatum, 
Lam, G. E. Brunner (Schweiz. Apoth. Ztg ., 1922, 60, 357— 
358; from Chem. Zentr ., 1922, iii, 1007). — Paniculatine, C 29 H 35 0 ; X, 
the alkaloid from Aconitum ■paniculatum, Lam,, is not identical 
with aconitine. It forms small, rhombic prisms with m. p. 263°. 

G. W. E. 

Melanins, Arising from Adrenaline. Pietro Saccabi 
( Biochem . Z., 1922, 132, 439 — 442). — Melanin-like pigments, ob- 
tained by the oxidation of adrenaline with chlorine water, are 
described. W. 0. K. 

Preparation of a Quinine Derivative . Aktien - Gesellschah 
fur Anilin-Fabrikation, Julius Altschul, and Marcel 
Bachstez (D.R.-P. 357753; from Chem. Zentr., 1922, iv, 951)- 
Equimolecular amounts of quinine and 4-ethoxyphenylmalonanik 
acid are fused together and crystallised from hydrolysing solvent 
or allowed to react as such or in form of their salts in the presence 
of hydrolysing solvents. Quinine 4 -ethoxy phenylmalonamaie forms 
long, colourless needles, m. p. 72 — 73°. G. W. R. 

Quiteninone. Sigmund Frankel, Charlotte Tritt-Zirmim 
and Lily Gottesmann-Grauer (Ber., 1922, 55, [2?], 3931—3935).- 
The action of hydrogen peroxide (30%) on a solution of quinine 
sulphate in dilute sulphuric acid in the presence of copper or ferric 
sulphate as catalyst and at the atmospheric temperature bads fo 
the production of quiteninone , needles, m. p. I# 

The reaction appears to be 'considerably influenced by external 
factors and to take place through a number of intermediate 
ducts of which quinine oxide (cf. Speyer and Becker, A., l»Jj 
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j ? 674) is one. Quiteninone is also produced by the oxidation of 
quitenine (cf. Nierenstein, A., 1920, i, 875). It gives a picrate, 
m . p. 140°. The constitution of quiteninone is partly elucidated 
by the preparation of the methyl ester picrate , 7 No, 

decomp. 270°, and the methyl ester dihydrochloride, m. p. 181 . 
Quiteninone could not be caused to react with phenylhydrazine, 
^-nitrophenylhydrazine, or semicarbazide hydrochloride ; with 
hydroxylamine in alkaline solution, it gives an oxime which is 
identified as the corresponding picrate, C 19 H 21 0 4 N 3> C 3 H 3 0 7 N 3 , 

m. p. 126°. H. W. 

Esterification of Creatine. Arthur W. Box and Lester 
Yoder (/. Biol. Chem ., 1922, 54, 671 — 673).— Saturation of a 
suspension of creatine in an alcohol with hydrogen chloride results 
in the formation, not of creatinine, but of an ester of creatine the 
hydrochloride of which separates on the addition of ether. By this 
neans the author has prepared : creatine methyl ester hydrochloride , 
(lender needles, m. p. 139—140°; creatine ethyl ester hydrochloride , 
leedles, m. p. 163° ; creatine n -butyl ester hydrochloride, flat needles, 

n. p, 138°. Each salt melts with the evolution of gas and leaves 

i solid residue of creatinine hydrochloride. E. S. 

Ergot. A. Stoll {Schweiz. Apoth. Ztg 1922, 60, 341 — 346; 
Tom Chem. Zentr. t% 1922, iii, 1007; cf. Spiro and Stoll, A., 1922, 

47). — ' The specific effect of ergot is not considered to be due to 
;he presence of simple amines such as tyramine. After addition 

acid reagents such as aluminium sulphate to ergot, extraction 

one kg. of the material with ether and benzene removes 350— 
100 g. of alkaloid-free ergot oil together with soluble acid and 
neutral substances such as organic acids, phytosterol, and colouring 
matters. From the acidified cell material a crystalline alkaloid 
was separated. Ergotamine, C33H 35 0 5 N 5 ,2C0Me 2 ,2H 2 0 (from acetone) 
forms highly refractive rhombic prisms ; it has [a]$ —155° in 0*6% 
chloroform solution; the monoacid base and its compounds de- 
compose on heating at 140° ; at 180° a brown mass is formed with 
evolution of gas. On keeping an ethyl-alcoholic solution or warm- 
ing a methyl- alcoholic solution of ergotamine, an isomcride, ergot- 
iminine, of weaker basic character, is formed. It crystallises in 
triangular leaflets and has [a]ft +381° in 0-6% chloroform solution. 
Ergotaminine may be reconverted into ergotamine. Both isomer- 
ide.3 give a blue coloration with strong sulphuric acid. Ergotamine 
is unstable in air. G. W. R. 

The Hydroxycodeinone Series. Edmund Speyer [with 
S. Selig and Martin Heil] (Annalen, 1922, 430, 1-^0). — A further 
account (see A., 1915, i, 580; 1916, i, 157, 758; 1921, i, 685) of 
derivatives of codeine and thebaine including the reduction of 
hyd/)xyeodeinono to hydroxythebainol and the conversion of the 
latter into a nitrogen-free substapee by exhaustive methylation. 
A11J results are interpreted on the basis of Knorr’s formula for 
morphine. 
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Hydroxycodeinone is converted either by electrolytic reduction 
or by zinc and formic acid into hydroxythebaind , m. p. 234° : 
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the formate of hydroxythebamol, m. p. 227°, and 7-hydroxy, 
codeine being obtained as by-products in the latter case. Hydroxy, 
thebainol yields a crystalline hydrochloride , hydrobromide, m. p, 
252 — 253°, [«]d — 157'7°, hydriodide , m. p. 247°* and yricrate, m. p, 
204 — 206°. On treatment with benzoyl chloride, it gives a benzoyl 
derivative, needles, m. p. 257°; with bromine and acetic acid, a 
perbromide, which on reduction by sulphur dioxide gives a mono . 
6r<mo-derivative, m. p. 230 — 231°, reducible to hydroxythebamol, 
and with hydrogen peroxide an N-oaide, which crystallises in 
prisms, m. p. 237°. On methylation with methyl sulphate and 
alkali, hydroxythebamol yields the methyl ether meikiodide, rhombs, 
decomp. 233°, which with hot alkali hydroxide gives des-N -methyl 
hydrorythebainol methyl ether, 
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small needles, m. p. 195 — 197°. The hydriodide forms needles, m. p. 
255°, and the methiodide , obtained w r ith the aid of methyl iodide, 
microscopic prisms, decomp, 239 — 240°. On treating this substance 
successively with silver oxide and concentrated alkalis, trimethyl- 
amine is eliminated and the nitrogen-free substance, 2 : 3 -dihydroxy- 
5 : 6 - d imethoxy- 4 - tin yl - 2 : 3 : 4 : 4a 4etrdkydrophenantkrene t is ob- 
tained. This forms stout prisms, m. p. 188 — 189°, and is insoluble 
in alkali, which shows that the two hydroxyl groups are in the 
aliphatic part of the molecule. 

An improved method of preparation of hydroxythebainone is 
described. Its dibromide , obtained by the use of bromine and 
chloroform, decomposes at 258°, and on reduction by hydrogen and 
palladium black gives hydroxydihydrothebainone, which maj& be 
obtained directly from hydroxythebainone by means of the same 
reducing agent. The methiodide of hydroxythebainone' forms 
prisms, m. p. 245°, the acetyl derivative, needles, m. p. 197°, and 
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he oxime, of the acetyl derivative, prisms, m. p. 216 — 218°. The 
ndhiodide of the acetyl derivative decomposes at 212 — 213°, and 
rives a non -crystalline deoxy- base on decomposition by alkalis. The 
ndhiodide of the acetyl derivative of 7-hydroxycodeine sinters at 
>30° and decomposes at 256°. 

' Reduction of hydroxycodeinone oxime by hydrogen and palladium 
mder various conditions yielded hydroxydihydrocodeinone, and 
t was not found possible to prevent the elimination of the oximino- 
rroup. Parallel experiments with styrylmethylket oxime and di- 
Styrylketoxime yielded analogous results, the products being 
benzylacetone and dibenzylacetone, respectively. C. K. I. 

The Pilocarpine Series. II. Pilocarpic Esters and their 
Derivatives. Max Polonovski and Michel Polonovski (Bull 
Soc. chim., 1922, [iv], 31, 1185—1201; cf. this vol., i, 52). — . 
Although it is generally accepted that a y-lactone group is present 
in pilocarpine and its isomeride, few of the properties of a y-lactone 
have been actually shown to be characteristic of these substances. 
The authors find that the esterification of pilocarpine by means of 

I aethyl or ethyl alcohol and hydrogen chloride does not yield 
he ethyl ester of pilocarpic acid but the ethyl y-ch loro -ester, 
hus confirming the y-lactone grouping by the characteristic reaction 
,f simultaneous esterification of acidic and alcoholic groups by 
Icohol and halogen, ^respectively. Methyl y-chloropilocarpate forms 
mall, transparent prisms, m. p. 42 — 44°, [a]* -f32’6°, and is a strong 
jase; the nitrate forms lustrous plates, m. p, 157°, [a] D +20°. 
Uhyl y- chloropilocarpate was obtained as an oil, [a] D -f 29*2° ; the 
titrate forms lustrous plates, m. p. 136°, [a] ? + 23'4°. On treat - 
aent of the nitrate with concentrated sulphuric acid, it is converted 
nto ethyl y-chloronitropilocarpate. The y-chloro-esters of pilo- 
carpine are readily relactonised with loss of the halogen atom and 
he alkyl group; this is accompanied by the transformation of a 
(ortion of the alkaloid into its isomeride. isoPilocarpine behaves 
a a similar manner to pilocarpine on esterification. Methyl 
- chlorohopiloempate is an oil of very alkaline reaction, [a] D —7*5°, 
mtrate, hygroscopic crystals, m. p. about 100°, [a] D —5*6°); 
be ethyl ester is also an oil, a D —5° (nitrate, crystalline, m. p. 95°, 
t] D 0). All these chloro-esters are unstable, even in the solid 
iate at the ordinary temperature, a portion of the substance being 
ransformed into the hydrochloride of a quaternary base . The chloro* 
iters react readily with sodium ethoxide or methoxide, yielding an 
ly mixture of the ethyl esters of a- and S-anhydropilocarpic acids, 
parable by the difference in solubility of their nitrates in water, 
a -Anhydropilocarpic acid, C n H 16 0 2 N 2 , forms lustrous plates, 
>■ p. 243°, [«]jj —19°; the hydrochloride has m. p. 187°; the ethyl 
iter is an oil and yields a nitrate, colourless needles, m. p. 165°, 
[ L ' _ 19° in alcohol and -f-3'4° in water. 

fi'Amhydropilocarpic acid forms prismatic crystals, m. p. 186°, 
Jd +42° ; the hydrochloride has in, p. 142° ; the ethyl ester forms 
rge, transparent tablets, m. p. 48°, and gives a nitrate , m. p. 95° , 
Od —28° in water. 
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On bromination, ethyl a-anhydropilocarpate gives a bromo- denv- 
ative 3 C 13 H 19 0 2 N 2 Br, from which on hydrolysis the fowno-acid, 
m. p' 13& — 139°, is obtained. 

The formulae ('.QII an ^ 


H. J. E. 


CH<r:§!-S>CH.CH Et .C0 2 H 

are suggested as possible for the isomeric acids. 

The Pilocarpine Series. III. isoPilocarpinanil or Phenyl, 
isooilopvrrolidone. Max Polonovski and Michel Polonovski 
(Bull. Soc. Aim., 1922, [iv], 31, 1201-1204; cf. preceding 
abstract). — Pilocarpine combines with aromatic amines yielding 
very stable pyrrolidone compounds. This reaction points to the 
existence of a lactone group in pilocarpine (cf. Emmert and Meyer, 
A. 1921 i, 268). The same substances may be obtained from the 
7 -halogen acids derived from the alkaloid. Prolonged heating 
being necessary, the products are derivatives of isopdocarpuie, 
isoPilocarpinanil is a hard substance, slightly alkaline in reaction, 
which gives with mineral acids crystalline salts of acid reaction, 
The nitrate, colourless plates, m. p. 162°, Mo+21'2 0 , and the hydm 
chloride , white, hygroscopic prisms, m. p. 135 , were prepared, lhe 
base yields on nitration a substance containing a intro-group in 
the benzene ring, which was not further investigated. H. J . h. 

The Pilocarpine Series. IV. MetapUocarpine. Mai 

Polonovski and Michel Polonovski (Bull. Soc. chim., 19 LI, [iv], 
31 1204 — 1208; cf. preceding abstracts). — As substances obtained 
by’ the authors from the decomposition of y-chloro-esters of piJo- 
carpine seemed to be identical with the metapilocarpme described 
by Pinner (A., 1905, i, 658), it appeared that the latter could not 
be a simple stereoisomeride. An examination of its properties 
resulted in confirmation of Pinner’s observations, lhe substance 
is inactive towards polarised light, and, although neutral to litmus 
and giving with acids salts of acid reaction, does not combine wits 
alkalis. Its reactions lead to the conclusion that in metapilocarpme 
the lactone grouping is absent and the acid group 'which replaces 
it is neutralised either by the basic glyoxaline ring or by a betaine 

linking (XMhN- The authors prefer the second explanation, 
and therefore represent the transformation of pilocarpine into 
metapilocarpine by 


Et^H-CH-CH 2 -(?:C!H >NMe 

coo ch, n:ch 


^Et-CH- 
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— n:ch 
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H. J. E, 

The Paocarpine Series. V. Isomerism of PUocApiw 
and isoPaocarpine. Max Polonovski and Michel Polonovsh 
(Bull. Soc. chim., 1922, [iv], 31, 1314 - 1330 ).-The authofs disc* 
the evidence for and against the various hypotheses advance* 
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to account for the isomerism of pilocarpine and isopilocarpine, and 
reject as untenable theories based on position isomerism in favour 
of stereoisomerism arising in or near the lactonic group. Their 
conclusions are largely based on the isomerisation of pilocarpine 
and its derivatives to wopilocarpine and its corresponding deriv- 
atives by action of small quantities of sodium ethoxide on alcoholic 
solutions of the alkaloid in the cold. It was found that pilo* 
carpine and nitropilocarpine were completely isomerised under 
these conditions by traces of sodium ethoxide, that molecular 
quantities of sodium ethoxide gave an isomerised and delactonised 
product, the de-lactonisation proceeding much more slowly than 
the isomerisation and requiring twenty-four to forty-eight hours 
for completion, and that sodium pilocarpate, sodium nitropilo- 
carpate, and ethyl chloropilocarpate were not isomerised to the 
tso-derivatives ; in other words, esterification or salt formation 
causes a stabilisation of the pilocarpine molecule, whence it is con- 
cluded that for isomerisation by sodium ethoxide the presence of 
the unchanged lactone grouping is essential, and this group is 
probably the seat of the isomerism. Whilst the nature of the 
stereoisomerism must for the present be left an open question, 
the authors incline to the view that it may be a case of partial 
racemisation of one of the two asymmetric C atoms of the lactonic 
group in view of the similarity between the isomerism of pilocarpine 
and that of hyoscyamine. G. F. M. 

Strychnos Alkaloids. XXXV, Ethers of Hydroxydihydro- 
brucinolone and the Violet Colour Reaction of the Nitro- 
quinones obtained therefrom. Hermann Leuchs, Johannes 
GrIjss, and Harry Heering (Ber., 1922, 54, [B]> 3729 — 3738 ; 
cf. A., 1921, i, 883). — The action of boiling methyl-alcoholic 
potassium hydroxide solution on brucinolone or its acetyl 
derivative leads to the formation of small amounts of m-ethoxy- 
dikydrobrucinolone, UwH 26 0 6 N 2 ,3H 2 0, coarse prisms or plates, 
m. p. 82°, [<x]d — 50’3° in glacial acetic acid solution, and (mainly) 
a product, m. p. 200 — 202° after softening at 190°, which is con- 
verted by acetic anhydride into acetylmethoxydihydrobrucinolone, 
C 24 H 28 0 7 N 2 , m. p. 258 — 270°, [*JS —92*5°, in glacial acetic acid 
solution, and acetylcryptobrucinolone. Attempts to separate the 
mixture, m. p. 200—202°, into its components by methyl-alcoholic 
ammonia at 100° were unsuccessful. Under these conditions, 
cryptobrucinolone is converted into a base, C 21 H 25 0 5 N 3 (isolated 
as the hydrochloride), identical with that isolated previously, but 
in much poorer yield, from crude acetylbrucinolone and ammonia 
(Leuchs, A., 1914, i, 317); its formation in the latter instance 
appears to depend on the presence of cryptobrucinolone or its ester 
in the acetylbrucinolone. It unites with phenylcarbimide to give 
the^c impound C 28 H 30 O 6 N 4 , small prisms, m. p. 200°. 

Ethoxydihydrobrucinolone is converted by SA-nitric acid at 0° 
into thp corresponding quinme, a*yellowish-red resin which yields 
a semicarbazone, slender, orange-coloured needles, m, p. 240° after 
change at 211°, The free quinone is reduced by sulphur dioxide 
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to a colourless, amorphous product; the corresponding acetate 
could not be caused to crystallise. The action of 5A T -nitnc acid 
on ethoxydihydrobrucinolone at 50 — 60° leads to the formation 
of the nitroquinone hydrate, golden-yellow leaflets, 

which is further transformed into the smicarbazone , 
slender, pale yellow needles, and the crude monoethyl ester. The 
nitroquinone hydrate is reduced by sulphurous acid to the nitro- 
quinol hydrate, C 21 H 25 0 9 N 3 , an amorphous, dark violet powder, 
m. p. (variable) about 185° (decomp.). The latter is converted 
by hydrogen chloride in methyl and ethyl alcohols into the methyl 
and “ethyl esters, amorphous, violet substances. The trmetyl 
derivative of the nitroquinol has m. p. 175 — 180° (decomp.). The 
relationships of the quinone and quinol compounds are illustrated 
by the scheme : 
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Strychnos Alkaloids. XXXVI. The Preparation of Meth- 
oxy- and Ethoxy-dihydrostrychninolones and of Strychninol- 
one-c * Oxidation of the Latter. Hermann Letichs and 
Rudolf Nitschke ( Ber ., 1922, 55, [£], 3738—3745; cf. A., 1921, 
i, 883 ; Leuchs, Griiss, and Heering, preceding abstract).— Strych- 
ninolone-a is converted by methyl- alcoholic potassium hydroxide 
solution initially into the 6-form, and finally into an inseparable 
mixture of methoxydihydrostrychninolone and strychninolone-c. The 
former has been isolated only as a resin which is converted by 
sodium acetate and acetic anhydride into a crystalline Metak, 
C^HoaO-No, colourless, quadratic crystals, m. p. 237—239° after 
softening at 230°, [<x]tf -109° when dissolved in glacial acetic 
acid. The course of the change is followed more readily when the 
methyl- is replaced by ethyl- alcoholic potassium hydroxide solu- 
tion, since in this instance e thoxyd ihydrostrychninolone,, needier 
m. p. about 100°, [aft -51 '9° in glacial acetic acid solution, 
m.p. (-fMeOE), 65—70°, can be isolated directly. 

Strychninolone-c is transformed by acetic anhydride and sodium 
acetate into acetylstrychninolone- c, C^H^C^Ng, domatic prisms, 
m. p. 256—257°, [a]g -229'6° in glacial acetic acid solihon. 
The latter substance is oxidised in acetone solution by powdered 
potassium permanganate to an* acid , O^H.jQOg^H.jO, colour ess 
prisms, m. p. 280—282° (decomp.) after softening at 260\in whicn, 
however, the water of crystallisation appears to be retained witn 
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unusual tenacity. The acid is converted by hydrochloric acid 
into acetic and oxalic acids and a non-crystalline, unstable hydro- 
chloride. The behaviour of acetylstrychninone-c is closely ana- 
logous to that of cryptobrucinolone; each probably contains the 

oxidisable group, CH<®“| 0> which is transformed by oxygen 

into C0 2 H-R:N'C0-C0 2 H. H. w. 

Strychnos Alkaloids. XXXVII. The Degradation o! 
Methylcacotheline and its Violet Colour-reaction with 
indium Sulphite. Hermann Leuchs, Bernhard Winkler, 
and W. Robert Leuchs {Ber., 1922, 55, [B]> 3936 — 3950).— 
Among the violet products which are formed from cacotheline and 
analogous substances of the brucine series, methylcacotheline 
methosulphite (A., 1919, i, 35) occupies a peculiar position, since 
it becomes isomerised when heated, with the production of a violet 
isomeride which is therefore not formed in the usual manner by 
the addition of two atoms of hydrogen. The isomerism cannot be 
regarded as definitely proved by analytical methods, since the 
presence of two additional atoms of hydrogen in the molecule does 
not greatly affect the composition, but it is now placed beyond 
doubt by the observations that the substance is produced in oO / 0 
yield by the action of one molecular proportion of sodium sulphite 
on two molecular proportions of methylcacotheline, that sulphuric 
acid is not produced thereby, and that the remainder of the methyl- 
cacotheline passes into the yellow methylbetaine (cf. A., 192U, 
i 179), w r hich is convertible by further treatment with sodium 
hydrogen sulphite into the violet methosulphite. The reactions 
which take place in the production of the violet methosulphite are 
indicated by the scheme : 
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The ammonium sulphite becomes added to the quinone nucleus 
with the formation of a phenylsulphite ester group or a sul phonic 
acid- whereupon the quinone becomes isomerised to quinol without 
addftion of extraneous hydrogen; the nitro-group subsequently 
passes into the isonitro-form with, production of a new quinonoid 
arrangement and development of the dark colour. ^ 

The so-called violet “ methosulphite ” (formula I*') is converted 
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bv drastic treatment with hydrogen chloride and ethyl alcohol 
into a mnoethyl ester, W#, dark toM pnsma, and by 
acetic anhydride and anhydrous sodium acetate at 100 into an 
anhydride, 0^0*8 (the arrmmiuM salt, orange-coloured 
needles, and the dmcetyl derivative, 028^ pale yellow 

leaflets, are described). The sulphite, C 22 H 25 0 ltt N 3 S, is trails, 
formed by methyl sulphate and alkali hydroxide into a monomethyl 
derivative, C a H 27 O 10 N s S, a blackish-violet, crystalhne powder. 
Reduction of the violet sulphite or of the corresponding quinone 
with tin and hydrochloric acid has been shown 
1919 i, 36) to yield a colourless compound, the 

formation of which is now interpreted as due to the reaction of 
the INH and groups to form !N‘CO\ The mam product 

formed by the action of sodium sulphite and sulphurous acid on 
the quinol from methylcacotheline {A., 1920, i, 178) is the compound 
CooH^OnNnSo, almost colourless, four-sided plates or prisms, in 
which the IN-CO group of the substance desenbed above has 
become transformed into :NH-C0 2 H and the NH 2 group into 
vNH-SOJI. A second product , needles, appears to be 

derived from W# tho conversion of the ammo- into 

the hydroxy-group. , , . ,, , 

The violet methosulphite is converted by passing oxygen though 
its ammoniacal solution into a substance (cf. A., 1919, h M) to 
which the composition C^H^O^NjjS (instead of 0 2 iH^O u N 3 b) is 
now assigned, and for which the annexed 
0 structure is suggested. The substance is 

/\ • „ re-transformed into the violet metho- 

N0 2 *<q |fp’ C0 2 H sulphite by drastic reduction with sulphur- 
;N-0-S0 2 .\/-NH ous acid, whereas, when treated with tin 
and hydrochloric acid, it gives the amice 
hydrochloride, 03250 7N 3 S,HC1,4H20 (^ e 
corresponding sulphate, nitrate , and hydrobromide are described}, 
and small quantities of a compound, C^H^O^NgSJElCl^HgO, thin 
prisms. Esterification of the compound by methvi 

or ethyl alcohol in the presence of hydrogen chloride yields pro- 
ducts which contain halogen, whereas when sulphuric acid is used 
the corresponding dimethyl compound, P a ^ e 8 reei1 

prisms, and diethyl derivative, C 26 H 33 0 12 N 3 S, rectangular prisms, 
which is hydrolysed by potassium carbonate solution to the 
monoethyl compound, ^H^O^NgS, almost colourless, short prisms, 
are obtained. The dialkyl derivatives are produced bv the estenka- 
tion of the carboxy-group and the addition of alcohol consequent 
on the rupture of the ethylene oxide bridge with production of tbe ( 
group IC(OH)’C(OAlk)h . 

The oxidation of the violet nitroquinol by air does not tnereiore 
lead to any considerable degradation of the molecule. A more 
drastic change is effected when the original material, methyl- 
cacotheline, is treated with a solution of bromine in hydrobiW 
acid. Two products are thereby obtained, the first of ^hic 1 
produced in 30% yield, has the formula CajH^OgNjBr. aud cryste 
Uses in colourless, rectangular prisms or leaflets, [a] D 
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aqueous solution {corresponding nitrate , colourless needles or prisms, 
[«]K — 7*4° when dissolved in water); it appears to be analogous 
to the salt, Ci^OgN^HBr, prepared by Hanssen (A., 1887, 
505 ; cf. Leuchs, Millbrand, and Leuchs, A., 1922, i, 1052) by the 
action of bromine water on cacotheline. The second compound is 
obtained initially in unstable union with sulphurous acid, after the 
removal of which it has the composition C 18 H 23 0 3 N 2 Br 3 } [a]b B 
in aqueous solution; it appears to be a A-inethyl derivative 
of a dibrominated bromide. 

The methyl ester of the oxime of cacotheline methochloride is 
converted by methyl alcoholic ammonia at 100° into the methyl 
ester of the nitrosophenolmethylbetaine, apple-green 

prisms. H. W. 

Nitropyrroles. Angelo Angeli (Atti R. Accad. Lincei y 1922, 
[v], 31, ii, 3— 5),— Fischer and Zerweck (A., 1922, i, 758) state 
inaccurately that the nitration of alkylpyrroles may be effected 
(smoothly by means of nitric acid (cf. Angeli, A., 1911, i, 397). 
The compounds investigated by these authors are not alkylpyrroles, 
but esters of carboxylic acids derived from keto-, formyl-, etc., 
derivatives of pyrrole, and the action on them of nitric acid com 
feists, not in true nitration, but in replacement of acetyl, aldehydo-, 
pethyl, etc., groups by nitro -groups. T. H. P. 

Melanins from* Pyrrole Derivatives. Pietro Saccardi 
Biochem. Z., 1922, 132, 443 — 456). — A general review of the 
Nations of melanin pigment to the pyrrole group. W. 0, K. 

The Tetrachlorodipyridinoiridiates. Marcel DeiApine 
Ompt. rend., 1922, 175, 1075—1077; cf. A., 1922, i, 859).— 
)etails of the preparation of the red and orange isomerides of 
•otassium tetrachlorodipyridinoiridiate by the action of pyridine 
n potassium iridichloride or potassium aquapentachloroiridiate 
re given, together with an account of certain of their properties, 
ihe introduction of pyridine into the complex diminishes the 
lumber of acid functions and at the same time renders the substance 
lore stable. H. J. E. 

The Reaction between Acetylene and Aniline at High 
Temperatures. Riko Majima, Tadashi Unko, and Kashichi 
too [Her., 1922, 55, [B], 3854 — 3859). — The production of small 
quantities of indole by subjecting a mixture of acetylene and 
piline to a red heat has been observed previously in the presence 
f aluminium oxide as catalyst. Experiments in which the latter 
fas replaced by the oxides of silicon, iron, chromium, thorium, 
pckel, cobalt, manganese, molybdenum, tungsten, vanadium, or 
Itanium, or by metallic nickel, iron, cobalt, platinum, palladium, 
kkjP’ 01 C0 PP er > did not lead to satisfactory results; nickel 
k themost powerful catalyst, but speedily loses its activity. Better 
psults are obtained by leading a mixture of aniline vapour, acetyl- 
and carbon dioxide through a tube heated at 609—700°, 
fhereby, under the most favourable conditions, the yield of indole 
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amounts to 34% of the changed aniline. Benzene, carbazole, and 
S-naphthylamine are produced in considerably smaller quantity, 
and still smaller amounts of pyrrole, naphthalene, and quinoline 
are formed. Glass and porcelain tubes are unsatisfactory on 
account of frequent breakage, but excellent service is rendered by 
wide iron tubes which have been subjected to previous protracted 
heating at 600—650° in a current of acetylene, whereby the inner 
surface becomes coated with a thin, black, compact layer possibly 

composed of carbon. . . , v_ , 

The formation of indole and p-naphthylamme is probably due 
to the intermediate production of vinylanilme, thus : 

CHICH _► NHPh'CH:CH 2 1* C,H 4 <g“>CH and NHPh-CHiCH, 

. ch,:ch-c c h 4 -nh 2 c 10 h,-nh 2 . 


Carbazole is probably 


attributable to intermediate diphenylamine. It is uncertain whether 
carbon dioxide acts merely as a diluent or takes part in the change 
in accordance with the equation 

NH 2 Ph+C 2 H 2 +C0 a =C 6 H 4 <^g>CH+C0+H 2 0; 
other gases, such as ammonia, hydrogen, nitrogen, or water vapour, 
give less satisfactory results. ' * 

Catalytic Hydrogenation under Pressure in the Presence 
of Nickel Salts. IV. Quinoline Bases. Jvuvs von Biuu^ 
Adolf Petzold, and Jon Seemann (Ber., 1922, 55, |cj, fn*- 
3792 ).— Under the conditions used by the authors, quinohnt 
is readily and quantitatively hydrogenated at 210-21o into 
1 : 2 : 3 : 4-tetrahydroquinoline, which can thus be prepared more 
readily than by the older methods. At 250 , a portion of tie 
tetrahydro-base is reduced further to decahydroquinobne, mi 
another portion is reduced to tertiary bases of pyridine charade 
which have not been fully examined. Qumo line derivatives wbch 
contain a substituent in the benzenoid nucleus or in position 
behave in the same manner as the parent bases whereas thoa 
which have a substituent in position 3 are also hydrog^ated i" 
the benzenoid nucleus to an extent which depends on the particuto 

substituent present. _ i 

The reductions are effected with the pure bases or with soliito 
of them in tetra- or deca-hydronaphthalene. Ihe > resdto ' « 
similar in every case, and the rate of absorption of t g 
appreciably influenced by the diluent. . , t; . * . , 

6-Methylquinoline is converted at 120 into 6-methyl-l . - . ■ 
tetrahydroquinoline, b. p. 131— 133°/9 mm., m. P- t 
yield being 90% of that theoretically possible. 6-Cttw-l .. - .s. 
tdrahydroquinoline, long, colourless needles, m. p. 43 , ■ P- 
mm., is prepared at 160°; the corresponding kydnMand^l 
190°, picraU, yellow needles, m. p. 150°, and mtroso- den^atM 
yellow, lustrous prisms, m. p. 67°, are described. „ 

[With A. Schtjltheiss.] *6 : T-Ethylenedioxyquinohnc { 
and Benirschke, A., 1921, i, 805) is very 
at 1§0 — 190° to 6 : 7-ethylenedioxy-l : 2 : 3 : Uelrakydroqum 
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jj p. 193°/11 mm., m. p. 101° [picrate, m. p. 168°; hydrochloride, 
an. p. 199° (Sonn and Benirschke give m. p. 201°) ; nitroso -derivative, 
b. P- 

2 - Phenyl- 1 : 2 : 3 : 4-tetrahydroquinoline, b. p. 196 — 197°*/12 mm., 

3 obtained from 2-phenylquinoline at 150°. 

3- Ethylquinoline, an almost colourless liquid with an odour of 
quinoline, is prepared in 80% yield by the action of w-butyraldehyde 
In o-aminobenzaldehyde at 120 — 130° (cf. Wislicenus and Elvert, 

1909, i, 420); it has b. p. 135 — 138°/12 mm., df 1*0508, 
^ 1*6030 ( hydrochloride , m. p. 173°; picrate,, m. p. 197°; methiodide, 
n. p. 191°). The base is readily hydrogenated at 180—190°, 
ielding thereby a mixture of 2 -ethyl- 5 : 6 : 7 : 2 -tetrahydroquinoUne 
md 2-ethyl-l : 2 : 3 : 4 -tetrahydroquinoUne, which are separated from 
>ne another with the aid of benzoyl chloride. The former is a 
olourless liquid, b. p. 125 — 128°/ 12 mm., df 0*99218, 1*6311 

it gives a methiodide , m. p. 120°, and a picrate , yellow crystals, 
n. p. 158°). The latter has b. p. 140°/12 mm., df 1*0041, 
ij 1*5625 ( hydrochloride , m. p. 210° ; picrate , m. p. 142° ; methiodide , 
JJSUtl, m. p. 205° ; the benzyl and mfroso-derivatives are non- 
irystalline). 

I 2-n-Amylquinoline, prepared in almost quantitative yield from 
-aininobenzaldehyde and heptaldehyde at 180°, is a colourless 
quid, b. p. 179°/16 mm., df 1*0048, 1*5715 {hydrochloride, 

l. p. 174°; picrate* m. p. 153°; methiodide, m. p. 69°). It is 
ydrogenated at 180 — 190° with the formation of approximately 
qual amounts of 3-n-awyi-l : 2 : 3 : 4 -tetrahydroquinoUne, a colour- 
5 ss liquid, b. p. 159 — 164°/12 mm., df 0*96625, n l r ; 1*5339 (hydro- 
hloride, needles, m. p. 124°, methiodide , C 16 H 26 NI, m. p. 145°; 
tie picrate , benzoyl compound, acetyl derivative, and nitroso-com- 
ound are non-crystalline) and Z-n-amyl-5 : 6 : 7 : 8 -tetrdhydro- 
i linoline, a colourless, nearly odourless liquid, b. p. 167°/12 mm., 
| 7 0 '96028, nf, 1*5188. The latter substance gives a picrate , long 
eedles, m, p. 135°, and a methiodide, m. p. 105°, whereas the 
ibride and chloroplatinate are non-crystalline; it does not react 
ith acetic anhydride or nitrous acid. The base is oxidised by 
otassiuin permanganate to oxalic and pyridine-2 : 3 : 5-tricarb- 
Sylic acids. 

3-Phenylquinoline is hydrogenated with remarkable ease at 160° 

► a mixture of 3 -phenyl-l : 2 : 3 : 4 -tetrahydroquinoUne and 2-phenyl- 
: 6 : 7 : 8 - ktrahyd roquindine , from which the former is very 
adily separated by taking advantage of its sparing solubility in 
cohol, with which the latter is readily miscible. 3-Phenyl- 
►2:3: 4-tetrahydroquinoline is a colourless, crystalline sub- 
ance, m. p. 83° ( hydrochloride , matted needles, m. p. 229° ; picrate, 
\ P- I81 c ; picrolomie, a yellow powder, m. p. 205° ; acetyl deriv- 
es, feathery crystals, m. p. 78° ; nitroso- compound, m. p. 147°). 
Phenvl-5 : 6 : 7 : 8-tetrahydroquinoline is a colourless liquid, 
p, fll — 212°/18 mm. ( hydrochloride , p. 235° after darkening 

225 230°; picrolomie, a yellow j^wder, m. p. 201°; methiodide, 
sJjPis^I* m * P; 240—243° ; the base does not react with nitrous 
■id or acetic anhydride). 3-Phenyl-5 : 6 ; 7 ; 8-tetrahydro* 



i. 138 


ABSTRACTS OF CHEMICAL PAPERS . 


quinoline is reduced by sodium and ethyl alcohol to 3-phenyl 
dmihydroquinoline, colourless crystals, m. p. 98° after softening at 
95° (mteoso-derivative, m. p. 110°; picrate, m. p. 210 — 212°; the 
acetyl cotapound could not be caused to crystallise). H. W. 

The Relative Stability of Cyclic Bases. VII. Substituted 
Tetrahydroquinoline Rings. Julius von Braun, Jon Sje. 
mann, and Adam Schultheiss {Ber. y 1922, 55, [B] f 3803—3817)^ 
In previous communications (von Braun and Neumann, A., 1917 

1, 282 ; von Braun, Heider, and Neumann, A., 1917, i, 167), it has 
been pointed out that whereas the stability of the tetrahydro. 
quinoline ring towards scission during reduction by sodium amalgam 
is little affected by the introduction of the methyl group in position 

2, that of the dihydroindole ring is modified profoundly by j 

2 or 3 methylation. The presence of a methyl group in position 

3 or 4 in the tetrahydroquinoline ring is now shown not to exert 
a marked effect on the course of the change. On the other hand, 
the presence of a phenyl group in position 2 causes the almost 
quantitative rupture of the non-aromatic ring linking, whereas 
when the group is in position 3 the three possible types of change 
are realised. 

1 : 3 -Dimethybl : 2 : 3 :4 -tetrahydroquinoline, 

an almost colourless liquid, b, p. 130 — 132°/17 mm., is obtained 
by the reduction of 3-methylquinoline methiodide by tin and 
hydrochloric acid ; the very hygroscopic hydrochloride, m. p, about 
110°, picrate , m. p. 131°, and methiodide , m. p. 204°, are described, 
The corresponding quaternary chloride is converted by sodium 
amalgam into a mixture of 1 : 3-dimethyl* 1 : 2 : 3 : 4 -tetrahydro- 
quinoline and y-phenylS-mrJhulwomldimkhylamine, 
CH 2 Fh«CHMe*CH 2 *NMe 2 , 

from which the former is removed by treatment with formaldehyde, 
in hydrochloric acid solution. The latter base is a colourless i 
liquid, b. p. 100— 105°/7 mm., 221° /atmospheric pressure {hyfa-> 
chloride , m. p. 90°; picrate, m. p. 87°; methiodide, m. p. 140°). 

1 : i-Dimeihyl-l : 2 : 3 : 4 ■tetrahydroquinoline methiodide is con- 
verted into the corresponding chloride, which js transformed by 
sodium amalgam into 1 : 4-dimethyl- 1 : 2 : 3 : 4 -tetrahydroquinoline 
and y-phenylbutyldimeihylamine, CHMePteCHyCHyNMe,, a liquid, 
b. p. 112 — 115°/7 mm. ( hydrochloride , m. p. 100°; picrate, m. p. 
98°; methiodide, m. p. 125°), which constitutes 60% of the mixture 
of bases. 

2-Phenyl- 1 : 2 : 3 : 4 -tetrahydroquinoline is converted by methyl 
iodide and aqueous alkali mainly into 2-phenyl-l -methyl-l : 2 : 3 : f* 
tetrahydroquinoline, colourless crystals, m. p, 101°, b. p- 18$"" 
192°/14 mm, ; the corresponding hydrochloride , m, p. 157°, cfrfffl)- 
jdatinate, m, p. 172°, nffroso-compound, a microscopic* gw® 
powder, m. p. 75°, and diphenylmethane derivative, 
m. p, 60° after slight previous softening, are described. The basf 
unites with difficulty with methyl iodide to give the quaternary ; 
iodide , C 17 Hj,NI, m. p. 185°. The quaternary’ chloride [ettw 
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ofatinate, orange-coloured crystals, m. p. 203°) is almost quantit- 
itively converted by sodium amalgam into o -y-phenylpropyldi* 
iiethjlanilim, NMe 2 'C s H 4 -CH 2 *CH 2 ‘CH 2 Ph, b. p. 175 — 178°/10 mm. 
The picrate , golden-yellow needles, m. p. 110°, the non-crystalline 
tydrocfdoride, and the ckloroplatinale, a yellowish-brown powder, 
3 i, p. 170°, are described. The base does not unite readily with 
nethyl iodide, thus proving that the dimethylamino -group is 
attached to the benzenoid nucleus and is sterically hindered, and 
that the compound is not the isomeric substance, 
OH 2 Ph*CH 2 -CHPhd\lde 2 . 

2 -Phenyl- 1 -methyl-1 : 2 : 3 : 4-tetrahydroquinoline suffers fission in 

iccordance with the scheme C 6 H 4 <™2 V -fBrCN — v 

JNMe*CHPh 

pN*NMe , C 6 H 4 *CH 2 < CH 2 *CHPhBr to the extent of at least 50% 
when treated with cyanogen bromide in a gently boiling water- 
bath. Since cyanoamides cannot be distilled without decom- 
position and seldom crystallise, the product of the action is treated 
directly with an excess of piperidine, whereby it is converted into 

1 portion insoluble in acid, b, p. 218°/vacuum, and a bromine-free, 
morphous base which readily unites with methyl iodide, giving 
he substance a pale-brown, macrocrystalline powder 

rhich loses methyl iodide without definitely melting above 60°. 

'he hydroxide , (OHj^CHPh, is mainly decomposed 

vith loss of methyl alcohol when distilled under diminished pressure, 
living 2-phenyl- 1 -methyl-1 : 2 : 3 : 4-tetrahydroquinoline. 

In striking contrast to the 2 -phenyl derivative, 3-phenyl- 
, : 2 : 3 : 4-tetrahydroquinoline is readily converted by methyl 
)dide into the quaternary iodide, m. p. 172°, which 

>ses methyl iodide when distilled under diminished pressure and 
jives 3-phenyl-l-me,lhyl‘\ : 2 : 3 : 4t-telrahjdroquinoline, m. p. 42°, 
i. p. 195 — 202°/12 mm. The corresponding picrate , m. p. 178°, 
he non-crystalline hydrochloride , and chloroplatinaie, m. p. 192°, 
he n^roso-compound, m. p. about 105°, and the diphcnylmcthane 
erivative, C^H^Ng, m. p. 92°, are described. The quaternary 
Monde [chloroplalinatc, m. p. 204°) is converted by sodium 
malgam into a mixture of 3-phenyl- 1 -methyl-1 : 2 : 3 : 4-tetra- 
ydroquinoline (47%), fiy-diphenylpropyldmethyla 7 nine, 
CH 2 Ph*CHPh*CH 2 *NMe 2 
15%), and o - fi - phenylpropyldimethyla n Hi it e . 

NMe 2 *C G H 4 , CH 2 , CHPhMe 

s%). The two bases last mentioned are separated by taking 
(wantage of the inability of the o-dimethylaniline derivative to 
nite with methyl iodide in ethereal solution. The quantity of 
•p-phenylpropyldimethylaniline available was insufficient to permit 
e isolation in a homogeneous condition, and it is characterised 
p it f picrate, m. p. 166 — 167°, non -crystalline hydrochloride, and 
ijropfatinate, m. p. 181°. fy-Diphmyipropyldimethy famine meth- 
~ j . 1S exceedingly hygroscopic; It is converted into the corre- 
londing chloride (< ckloroaurale , yellow needles, m. p. 164°; chloro - 
atimte, a microc^talline powder, m, p. 236°). The constitution 
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^fi^^thvlmedioxyquindirte metkiodide, m. p. 270°, is reduced 

by tin and hytochloric acid to 6-1-ffenedu^.UnM. 
1:2:3: Uelrah/droquinoKy, colourless ieaflete. m. , b. p. 

165— 170° /8 mm.; the hydrochloride, m. p. 203 , P*c*™e. “• P- 
170 °and the metkiodUe, m. p. 220°, are described. The latte 

Si >»» 

S™ Ti, »j, *g ,^tt82: 

“ r.' 4 " t! , •*"“ 

fractional distillation; the metkiodide , m p. 165 , picnde, m. p. 
16“ 7d hydrochloride, m. p. 169°, of the latter base are descnbed. 

The Mechanism of Syntheses of ^Quinoline from Bmyb 
am ln. Derivatives. Path Staub ( Helv . Chtm. Ida, 1922,5, 
™94)-Many attempts to synthesise .aoqmnohne derivative 
by ring closure i/app™^ benzylamine denvativesare recorded 
in the literature, but few were successful. In an attempt to deter- 
mine the conditions requisite for success, the Mowing new com- 
pounds were prepared for ring closure cx P e "“ e ."% . CHMe . 0H 
a-Benzylidimaminoisopropyl alcohol CHPh.N UUj-OtlMC un, 
was obtained by reducing 

and condensing the prwluct with benzaldehyde ; it crystallises in 

alcohol, CH ! PKNH-CH,CHMe-OH » 
obtained by the action of benzyl chloride on aminowepropjl 
alcohol; b. p. 142°/11 mm. 

Benzenesulphopbenzyl-^-hydroxydhylamiae , 

CH Q Ph-N {S0 2 Ph)*CH 2 , CH 2 *0H , 
was prepared by heating benzenesulphon^ 
oxide at 170° ; it formed a viscous liquid crystallising slowly, 

was not purified. 

Benzenesul'pk^nbenzyl-^-broinoethylamide, 

CH 2 Ph-N(SQ 2 Ph)-CH 2 -CH 2 Br, 

was formed by the action of ethylene bromide ^on sodium benz 
snlphonbenzylamide in ether; m. p. 82-5 83 . 


ORGANIC CHEMISTRY. 


i. 141 


Ben^enesulphonbenzylphenacylamide, 

CH 2 Ph-N(S0 2 Pli)-CH 2 -C0Ph, 

was prepared by the action of bromoacetophenone on sodium 
bcnzenesulphonbenzylamide in ether. The product was not 
crystallised* 

Xtdobtnzyljph&nacylamide, CH 2 Ph *N Ac * CH 2 • COPh , was obtained 
as a syrup from the action of bromoacetophenone on sodium benzyl - 
acetamide. 

In no case could any isoquinoline derivative be obtained by the 
action of any of the usual ring-closing agents on any of the above 
six compounds. 

It is concluded that a benzene derivative containing the chain 
Ph’ON’OC must, if it is to be convertible into an bsoquinoline 
base, conform to two rules. In the lateral chain it must have 

(1) a system of conjugated double bonds, actual or potential; 

(2) a hydroxyl or alkoxyl group in (3-position to the nitrogen atom. 
The compound CHPh,N*CH 2 *CH(OEt) 2 conforms to condition 
(1) by loss of alcohol, and readily forms isoquinoline. Benzyl - 
aminoacetaldehyde, CH 2 Ph*NH‘CH 2 »CHO, which is converted by 
fuming sulphuric acid into isoquinoline, may be supposed to undergo 
oxidation and by passing into the tautomeric form, 

CHPKN’CHICH’OH, 

satisfies the conditions. E. H. R. 

Catalytic Hydrogenation under Pressure in the Presence 
of Nickel Salts. V. The Carbmzole Complex. Julius von 
Beaus and Heinrich Ritter ( Ber ., 1922, 55, [B\ 3792—3803; 
cf. Padoa and Chiaves, A., 1908, i, 772).— The process used by the 
authors does not cause the hydrogenation of pyrazole even at 
260° and under a pressure of 30 atmospheres, in spite of the 
use of a material which has been exhaustively purified in several 
different manners. Nevertheless, the authors are inclined to the 
view that pure pyrazole is not unusually resistant to hydrogenation, 
and that the failure of their experiments is due to some unknown 
catalytic impurity. The J?- alky [car bazoles are readily hydro- 
genated with initial addition of four hydrogen atoms to one benzene 
nucleus. Subsequently, the second benzene nucleus is attacked 
with addition of a further four atoms of hydrogen. 

9-MethylcarbazoIe readily absorbs about seven atomic pro- 
portions of hydrogen at 210—215° and 25 atmospheres pressure. 
About 40% of the initial material remains unchanged whilst a portion 
is perhydrogenated with production of ammonia. The liquid pro- 
duct of the reaction is a mixture of the octahydro- and tetrahydro- 
envatives with 9-methyicarbazoIe, from which the first-named is 
readily separated by treatment with hydrochloric acid (20%), in 
which it alone dissolves. The remaining bases cannot be separated 
rom one another by distillation or crystallisation ; the presence 
the tetrahydro- compound is established by the formation of the 
trongly basic hexahydro-derivative when the mixture of bases is 
reated with tin and hydrochloric acid. 



i. 142 


ABSTRACTS OF CHEMICAL PAPERS. 


9- Melhyloctahydrocarbazole , MeN<^? 6 8 , lustrous leaflets, m. * 

Cgllg ^ 

94°, b. p. 176 — 178°/16 mm., is somewhat unstable towards a® 
and doe's not give the pine-shaving or the dimethylaminobenzalfjp. 
hyde reaction. It does not give a well-defined picrate or met!, 
iodide ; it is readily oxidised by chromic acid, potassium perman. 
ganate, or ferric chloride, but it has not yet been found possible 
to isolate uniform products of the action. It is conveniently 
reduced by tin and boiling hydrochloric acid (20%) to 9-me/^j. 

< fecahydrocarbazole , MeN 45 ^ 6 ^ 8 , a colourless, mobile liquid, b. p 

138 — X39°/12 mm., which is stable towards air; the non-crystalline 
hydrochloride , hydrobromide, m. p. 202 — 204°, picrate , m. p. 
and methiodide , m. p. 189°, are described. The presence of the 
double bond in the base is betrayed only by its instability towards 
permanganate; it yields only the hydro bromide when treated 
with fuming hydrobromic acid and does not unite with bromine 
or hydrogen even under widely varied conditions. The methiodide 
is transformed by successive treatment with silver oxide and dig. 
a yv tillation into Z-dimetkylamino-^'i'-dicychkexenyl 

/ \ / \ (annexed formula), an almost colourless liquid, b.p. 

I i'NMe 2 5 \ 148°/lo mm., which is conveniently characterised 
X// x/ ^ as the picrate , m. p. 157°. The new base is some- 

what unstable and is readily converted by sulphuric acid (10%) 
into 2-M-cyc\ohexenylcyclohexanone (annexed formula), b. p. 137- 
CH 2 CH 139°/14 mm., df 1*015, n 1*515 ( semicarbazont , 

m. p. 191°). The ketone is certainly not 
H C OH-CH CH identical with the compound obtained by 

H C CO CH CH Wallacl1 ( A * 1911 > *> 473 ) b y the “to. 

2 v ✓ v , 2 condensation of cyc/ohexanone, and it would 

Xtt \n therefore appear that the latter has the 
2 2 alternative constitution, C 6 H g O.*C 6 H lfl , sug- 

gested by Wallach. S-A^cyc/oHexenylcyc/okexanone is readily 
reduced by hydrogen in the presence of palladous chloride to 
2-cycfohexylcycfohexanone, b. p. 135 D yil mm., d\* 0-987, rtf 14915 
(cf. Wallach, loc. cit.). 


gested by Wallach. 


The reduction of 9-cthylcarbazole is very similar to that of 
the methyl compound. 9-Etkyloclahydrocarbazole, lustrous leaflets, 
in. p. 43°, b. p. 162 — 163°/9 mm., is unstable towards air; it does 
not give a methiodide or a picrate. It is readily reduced to 
9 - etkyldecahydrocarbazole , a colourless liquid which is stable towards 
air, b. p. 140 — 141°/12 mm. ; the non-crystalline hydrochloride, 
the picrate , m. p. 133°, and the methiodide, m, p. 176—177°, are 
described. 2-Mtihyldhylamino-E 1:1 '-dwyc\ohexenyl is a colourless 
liquid, b. p. 148 — 150°/12 mm., which gives a non- crystalline 
picrate and methiodide. It is readily transformed by dilute 
sulphuric acid into S-A^cycfohexenylcycfohexanone and methyl* 
ethylamine. Q-Ethylhexahydrocarbazole is a colourless, odourless 
liquid, b. p. 155-15778 mm., 292—2937749 mm.; it gives a 
well-defined methiodide , m. p. 174°. The base is transformed by 
a mixture of nitric and sulphuric acids at 0° into the nitro-cow- 
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/\ pound (annexed formula), golden-yellow needles, 
m, p. 142°, which is reduced by stannous chloride 
to 7-ainino-$'elhylhexahydrocurbazole, an almost 
colourless, very viscous liquid, b. p. 2 24 — 225°/24 
mm., which shows all the colour reactions 
Characteristic of the simpler meta-diamines of the aromatic series. 

" ft has not been found possible to effect the smooth dehydro- 
genation of 9-methyl- or 9-ethyl-hexahydiocarbazole ; if the 
Substances are passed over lead oxide and pumice the alkyl residues 
[re lost and carbazole is produced. H. W. 

Benzo-polymethylene Compounds. VIII. Cyclic Analogues 
5 f Atophan. Julius von Braun and Paul Wolff (Ber,, 1922, 
j 5 [B], 3675 — 3688). — 1-Ketotetrahydronaphthalene condenses 
'oadily with isatin to give 5 : Q-dihydro-a-naphthacridine-l -carb- 
, xylic acid (annexed formula), which readily undergoes further 
change. Constitutionally the new compound {for 
which the name tetrophan is proposed) is allied 
somewhat closely to 2 -phenyl-4 -cinchoninic acid 
(atophan), from which, however, it differs entirely 
in its physiological action, having a characteristic 
effect on the spinal marrow somewhat resembling 
that of strychnine. The physiological properties 
sf a number of its derivatives have been examined. Substitution 
in the benzenoid nuclei of the isatin and tetrahydronaphthalene 
jomplexes does not affect the qualitative nature of the action. 
The presence of the basic nitrogen atom and of the carboxyl 
group appears essential. A new ring produced by the insertion of 
more than one carbon atom into the atophan complex must be 
present, which must not be eccentrically united. The group 
"CHj'CHj” need not be so fully hydrogenated. 

Since tetrahydroatophan shows close physiological resemblance 
to tetrophan, it is to be expected that the action of the latter would 
be considerably enhanced by transforming it into its tetrahydro- 
derivative; the reverse is, however, found to be the case. 

5 : 6-Dihydro-«-naphthaeridine-7 -carboxylic acid, slender, pale 
yellow needles, m. p. 252° (decomp.), is prepared smoothly by heating 
a mixture of isatin and l*ketotetrahydronaphthalene with aqueous- 
ialcoholic potassium hydroxide solution. It reacts incompletely 
pvith mineral acids, yielding salts which arc hydrolysed by water. 
The sodium , lead, basic copper, and silver salts are described ; the 
ethyl ester, long, coarse needles, m. p. 80°, is prepared from the 
latter. The acid is decomposed when heated somewhat above 
its melting point into 5 : Mihydro^napkthacridine, b. p. 237 — 
|238°/10 mm., m. p. 60°; the corresponding hydrochloride , long 
needles, m. p. 226°, picraie , m. p. 206°, and methiodide, a reddish- 
yellow, crystalline powder, decomp. 191°, are described. The 
base i} readily dehydrogenated by lead oxide at 300 — 320° with 
production of a-naphthacridine, m. p. 108°. It is oxidised by 
chromic acid in glacial acetic acid solution to 5 : 6 -dikcto-%-naphih- 
acridine, an orange-coloured powder, in. p. 242° (a salt with chromic 
acid is described). 
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5 : 6-Dihydro-a-naphthacridine-7 : carboxylie acid is convert^ 
by bromine and glacial acetic acid at 120 — 130° into a -napkl 
acridine-1 -carboxylic, acid, a yellow powder, m p. 261°; the cok 
copper, mercuric, and silver salts are described. The methyl ester 
has m. p. 83°. When heated above its melting point, the acid 
is converted into a-naphthacridine, ro. p. 108 . 

5 : 6-Dihydro- a-naphthacridine-7-carboxyhc acid 
f\ is reduced by sodium and ethyl or amyl alcohol to 
n ^ \ J! 5 : 6 : 6a : 7 : 12 : 1 2a-kexahydro - a-naphthacridine. 
^\/\/\/ 1 -carboxylic acid (tetrahydroteirophan) (annexed 
I I J formula), m. p. 190° (decomp.) after softening 

\/\/\/ at 180°; the corresponding nitroso- compound, 
I m. p. 149°, and acetyl derivative, m, p. 24 7* 

after softening at 244°, are described. 

5 : ®-Dihydro-lbmethyl-aL-naphthacridine- r l-carboxylic acid , colour, 
less crystals, m. p. 188° (decomp.), is prepared from 1-ketotetra. 
hydronaphthalene and o-methylisatin ; its metallic salts closely 
resemble those of the parent acid. 5 : Q-Dthydro-lbruethyl 
a-naphthacridine has m. p. 93 — 94°, b. p. 248— 253°/16 mm,; 
it yields a picrate , m. p. 141°, and a hydrochloride , long, pale yellow 
needles, m. p. 173°, but could not be caused to react with methyl 
iodide. 1 1 -M ethyl-ix-naphthacridine, m. p. 107°, gives a pimit, 
m. p. 155°, and a hydrochloride, m. p. 136°, but does not react with 
methyl iodide. 

5 ; §-Dihydro-§-methyl-a-naphihacridine-l -carboxylic acid has 
m. p. 293° (decomp.); the sodium salt dissolves very sparingly in 
water. 

$-Chloro-5 : Q-dihydro-a-napkthacridine-l -carboxylic acid , m. p. 
283° (decomp.), is converted when heated above its melting point 
into 9 -chloro-o : 6-dihydro-ct-naphthacridine, m. p. 102°, b. p. 257— 
262°/14 mm. The hydrochloride of the latter has 
m. p. 240°. The base loses the chlorine atom 
when it is treated with lead oxide. 

Q-Bromo-5 : 6 - dihydro-ot-naphihacridine-1 - carb- 
oxylic add has m. p. 265°; the silver salt and the 
methyl ester, yellow leaflets, m. p. 128°, are de- 
scribed. 9 -Bromo-o : $-dikydro-z-napkthamdm 
crystallises in pale yellow needles, m. p. 168° 
(hydrochloride, m. p. 211—212°). 

5 :Q-Dihydro-\ : 2 - tdramdkylene-oi-mpJdkacr- 
idined -carboxylic acid (annexed formula) is pre- 
pared from isatin and a-keto-octahydrophenanthrene ; it has m. p. 



m tj 210° (decomp.) after darkening at 180 . 


/a yi 2 2-Acenaphthylquindine-i-carboxylic acid , pre- 
jj 'Y '' : j pared from 4-acetylacenaphthene and isatin, has 
}[ Jv iPh m. p. 234° after previous softening. 

Tetramethyleneatophan (annexed formula), pK* 

H 2 l !H 2 pared from ar-a-aminotetrahydronaphthylamine, 

jj pyruvic acid, and benzaldehyde, forms yellow 

2 crystals, m. p. 260° after softening at 255° ; its 

physiological action resembles that of atophan. H. YY. 
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The Relationship between Fluorescence and Chemical 
Constitution in the Case of Derivatives of Benzoxazole. XI. 

J, Henrich [with H. Sunthebeer and C. Steinmann] ( Ber ., 
1922, 55, [-B], 3911 — 3921). — In a previous communication (A,, 
1921, i, 886), it has been shown that the development of fluor- 
escence in alkaline solutions of hydroxy benzoxazole derivatives, 

H0*C 6 H 3 < o >C*RH is observed only when R in position p is 

a n aromatic nucleus directly attached by one of its carbon atoms 
|to the ft carbon atom and when the hydroxyl group is in the para- 
bosition to the nitrogen atom. This regularity is now shown to 
be true of certain derivatives of 2 : 4 -dihydroxy toluene. 

: 4-Rihydroxytoluene, m. p. 105 — 107°, is prepared, from 
4 -diaminotoluene through the compounds 2-amino-4-acetamido- 
uene, 4-acctamido-2-hydroxytoluene, and 4-amino-2-hydroxy- 
uene; the necessary conditions for each change are described 
ly in the original. It is converted by amyl nitrite and potassium 
iroxide in absolute alcoholic solution into 5-nitroso-2 : 4-di- 
Iroxytoluene, decomp. 175 — 180° according to the rate of heating 
er darkening and softening at 146° ; the potassium salt and the 
moyl derivative, m. p. 146 — 153°, are described. 

I ; 4-Dihydroxytoluene is converted by fuming nitric acid in 
* presence of ether into, a mixture of 3-nitro-2 ; 4 -dihydroxy- 
oluene, bright red needles, m. p. Ill 0 , and 6-nitro- 2 : 4-dihydroxy - 
olu(n&, orange-yellow' needles, m. p. 118—119°, which can be 
eparated from one another by taking advantage of the volatility 
if the former with steam, with which the latter does not volatilise. 
d-Avfiiv,€-2 \ 4-dihydroxytoluene hydrochloride, long, colourless 
leedles, is prepared by the reduction of the corresponding nitroso* 
>r nitro-compound with stannous chloride and concentrated hvdro- 
hloric acid. The free amine is obtained by the addition of sodium 
lydroxide to an aqueous solution of the hydrochloride; it dis- 
olves to a dark blue solution in an excess of the reagent, and 
eadily absorbs oxygen, without, however, becoming converted 
Qto dyes of the type of litmus. The hydrochloride is transformed 
»y acetic anhydride into §-acetoxy-2-)ncthyl-5-methijlbenzoxazole (an- 
lexed formula), colourless needles, m. p. 94°, which is converted 
^ by alcoholic potassium hydroxide solution into 
H e /\/ \ ft-hydroxy-2 : o-dimethylbenzoxazole, colourless 
IcOl I CMc crystals, m. p. 221°; the latter substance does 
X/Xq/ not fluoresce in aqueous alkaline solution. 

ft-BenzQxy*2-pkenyl-5-methylbcnzomzole, colour- 
crystals, m. p. 164 — 165° after softening at 163°, is prepared 
|0m 5-amino-2 : 4-dihydroxy toluene hydrochloride and benzoyl 
oride and is hydrolysed by alcoholic potassium hydroxide solu- 
l0Q ^I^ydwxy^-ptenyUS.methylbenzoxasole, colourless crystals, 

!' ^ ^ er softening at 236 w , which has a green fluorescence 

1 Ht e ° US S(X ^ um hydroxide solution. * 

itro-2 : 4-dihydroxytoluene is reduced by stannous chloride 
Z conc entrated hydrochloric acid to Z-amiw-2 : 4-dihydroxy - 
ww tydrocMoride, colourless needles, which is converted by 
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' * tm „t with benzovl chloride and alcoholic potassium 

successive treatment wi ^L^y^.phenylS-melhylbenzoxazdt, 
hydroxide solution / florescence in alkali 

colourless crystals which do nor exuiu H w 

solution. 

The Rektive St^iWy ° £ Cyc^Ba^oi ine Rings. Juurs 

morpholine ^ Sebiaxn (It, 1922, 55 , [B], 3818—3825).- 
von ® EA ™ , a h j the stebditv of the morpholine ring is increased to 
It is shown that the sta J a ,, oc i a ti 0 n with an aromatic ring, 8o 
an unexpected ext *n by its bromide as 1 : 2 : 3 : 4- 

* that it is at least as s stable towards sodium amalgam, 

d " ““ ■* 

5SSS^-tfp-saf5«S 

iSfcSTnS peculiarity of the latter rings aifliearstobe caused 
by the presence i£ them of the group -Ar-N-0H 2 CH . ^ 

AT a Hydro vvethyl-o-anisidine is conveniently prepared m 7o- 
80V Yield by heating o-anisidine with a considerable exceed 
ethylene chlorohydrin on a b J'is m- 

“rtc^bv tuccS Treatment’ with concentrated hydrochlorie 
^ at 160-"ud with dilute aqueous alkali into phenmor. 

. r n II /O— CH 2 . 127—128712 mm. The latter u 

pholine, ” 

t r „ m „,l miantitativelv by methyl iodide and sodium hydroxide 

-JS£* JSKJXW SS& TS as 

at the temperature of boiling water, giving 
i-methylphenmorphoHne methobromide, m. p. 213 , and J 
phenmorpMine, C,H 4 <° liquid, b. p. 115-11871 ® l 

the latter could not be Stained in a perfectly 

dition, and is characterised by converting it into tb gu ^ 

, . r it yO V U2 , small, colourless needles, 

derivative, CsH^^pH^HPhhCHj , 

m p 152°, the non-crystalline hydrochloride and *0^7* 
P p lit", of which are described. 4-Methylphenmo#.* 
methochloride is converted by sodium amalgam almost J 
into 4 -methylphenmorpholine which is characteraed by ts ^ 
version into the diphenylmetham derivative, y«e 

viscous liquid, b. p. about 26072 mm (decomposition occurs 

completion of the distillation) {dimethiodide, in. p. w* b 
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The difficulty of , methylating homo-1 : 2 : 3 : 4-tetrahydroquinol- 
ine, has been indicated previously (von 

Braun and Bartsch, A., 1913, i, 197) ; it has now been found possible 
to isolate the products of the action in a homogeneous form. The 
quaternary iodide , C^-^is^T, has m. p. 155°. 1-Methylhomo- 
1 : 2 : 3 : 4-tetrahydroquinoline has b. p. 108 — 110°/10 mm., and 
gives a picrate, m. p. 139°, a nom crystalline hydrochloride , and a 
dforopfotinate, m. p. 186°; it combines very slowly with methyl 
iodide. It is obtained as the sole basic product when the correspond- 
ing quaternary hydroxide is distilled in a vacuum. It is converted 
by cyanogen bromide into l-me%ZAomo-l : 2 : 3 : ^tePrahydro- 
quinoline methobromide (identified as the corresponding chloro- 
vktinate, m. p. 197°) and bcyanohonw-1 : 2 : 3 : 4 -tetrahydro- 

tiwline, C 6 H 4 <s#>. b ' p ' 178 — 182°/13 mm., which could 

lot be obtained completely free from bromine and is identified 
iy transformation into the guanidine derivative, 


C e H 4 < 


CH„— CH 2 — CH, 
■N[C(:NH)-NHPh] 


>CH 2 , m. p. 90°. H..W. 


Condensation of Benzidine with Formaldehyde. Heisa- 
mo Kondo and SuEZo Ishida (J. Pkarm . Soc. Japan, 1922, 
179—985; cf. H. Schiff, A., 1892, 1223).— By adding 30 c.c. of 
15% formaldehyde solution to benzidine (10 g.) dissolved in abso* 
.ute alcohol (200 c.c.), a greyish -white, light, amorphous condens- 
ation product, dimetkanolbenzidine , C 12 H 8 (NH*CH 2 *OH) 2 , is pre- 
cipitated; it has m. p. 271—272° after sintering at 260°, and is 
sparingly soluble in alcohol or water, but readily soluble in hydro- 
chloric acid. It is not identical with dimethylenebenzidine, m. p. 
140-— 141°, obtained by Schiff by the same method. When dissolved 
In dilute hydrochloric acid, the odour of formaldehyde is perceptible 
and from the solution methamlhenzidinc hydrochloride 

NH 2 *C 6 H 4 »C 6 H 4 ’NH’CH 2 ‘OH,2HCl, 

colourless needles, of high melting point, was isolated by adding 
concentrated hydrochloric acid. When kept for a long time the 
solution, in hydrochloric acid gave a reddish- violet product identical 
with the compound, C 15 H 12 N 2 , obtained by Schiff. K. K. 

The Behaviour of certain Dibenzamidoethylene Derivatives 
Prepared from Iminazoles towards Acid Anhydrides. A. 

TOdaus and W. Langenbeck ( Ber 1922, 55, [B], 3706 — 3709 ; 
cfWindaus, Dorries, and Jensen, A., 1922, i, 61).— Dibenzamido- 
ettylene derivatives are converted by the anhydrides of fatty acids 
mo glyoxalines which contain the alkyl group of the fatty acid in 
position 2. 

“.^^^amido-A'-propylene is converted by acetic anhydride 
m iao^° 2 * : 5 )* dime ^y 1 glv° x aline, identified as the picrate, 

■ p. 142 . The action of propionio anhydride under similar con- 
10 &s leads to the formation of 4(5)- methyL'2 -dhylglyoxaline, 
.gioscopic crystals, m. p. 45 Cl (oxalate, colourless leaflets, m. p. 



148 


abstracts of chemical papers. 


145° ; picrate, yellow prisms, m. p. 131°^; hydrochloride , hygroscopic 
leaflets, m. p. 132°; nitrate, m. p. 129°). . 

4 ( 5 )-Ethylglyoxaline (of. Kolshorn, A., 1904, x, 675) is converted 
bv benzoyl chloride and Bodiiim hydroxide into « fr-dibenzamifo. 
Milene, NHBz-CHiCEt-NHBz, needles, m p. 1*6 . which j, 
transformed by acetic anhydride at 140° into 2-methyl-4(5)-ethyl. 
glyoxaline {picrate, yellow needles, m p. 90 91 ; “>• P. 141°). 

The glyoxaline obtained by Windaus and Ullrich (A., 194 
i, 662) by the action of ammonia on rhamnose is identified as 

4(5)-methyl-5(4)-ethylglyoxaline. H.W. 

Preparation of Triarylmethane DyestuSs. British Dye. 
stuffs Corporation, Ltd., James Baddiley, and Ernest Harby 
Rodd (Brit. Pat. 189295 ).— New dyes of the triarylmethane series 
are obtained by condensing a 4 : 4'-dialkyldiamino-3 : 3 -dimethyl, 
benzophenone with a suitable secondary or tertiary amine by 
warming with phosphoryl chloride with the addition of a neutral 
diluent if desired. These new basic products dye cotton mordanted 
with tannin- antimony valuable shades of bright reddish- to bluish- 
violet Those containing phenyl, benzyl, or naphthyl residues 
substituted in the amino-groups can he sulpkonated by warming 
with 20% fuming sulphuric acid, givmg new acid dyes which dye 
wool level shades of violet. The ketones required for the synthesis 
may be obtained by boiling the corresponding thio-ketones with 
concentrated hydrochloric acid, and the latter are produced by the 
condensation of monoalkyl-o-toluidines with formaldehyde and 
converting the resulting diphenylmethane derivatives into thio- 
ketones by the process of Brit. Pat. 20615/14. 4 ; 4 -Diethyldi- 
amino - 3 : S' -dimethylbemzophenone, in. p. 165 , when condensed with 
ethyl-o-toluidine, gives the triphenylmcthane dye in the form of a 
bronze -coloured paste which dyes mordanted cotton a reddish- 
violet. Bluer shades are obtained by condensing the ketone 
with benzylethylaniline or dibenzylaniline. G. F, M. 

Preparation of Aminopyridines. Chemisciie Fabrik ait 
Actien (vorm. E. Sobering) (D.R.-P. 358397 ; from Chem. Zenit., 
1922, iv, 950).— Ammonia is allowed to act on pyridine or its 
homologues in the presence of alkali metals. For example, 
anhydrous pyridine at 80° is added to a suspension of finely divided 
sodium in toluene and anhydrous ammonia is passed in. After 
the sodium is used up the temperature is raised to 130° and so 
maintained until no more ammonia is absorbed. From the pro- 
ducts of the reaction, by extracting with ether, distilling off the 
ether and fractionation of the residue, 2-ami nopyridine, b. p. 103- 
110°/20 mm., 4 : 4'-dipyridyl, b. p. 173— 180° /20 mm., and 4-amino- 
■ pyridine are obtained. §-Amino-2-mdhylpyridim, a yellow oil, b. p. 
120— 130°/20 mm., is similarly prepared from 2-methylpyridine 
(a-picoiine). G. Vf. R 

Preparation of Amino-alcohols of the Quinoline Series. 
Society for Chemical Industry in Basle (Swiss Pats. 92001, 
92607, 92608, and 92609; from Chem. Zentr., 1922, iv, 950— 
951).— 2-PhenyL4-quinolyl methyl ketone is halogenated on the 
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iethyl group and the halogen derivative allowed to react with 
rimary or secondary amines. The iV-aikyl-2-phenyIquinolyl 4- 
m jiomethyl ketone thus formed is reduced to the amino- alcohol. 
.phenyl-^- quinolyl methyl ketone, yellow crystals, m. p. 75°, is 
repared by condensation of ethyl 2-phenylquinoline-4-carboxylate 
ith ethyl acetate and elimination of carbon dioxide from the 
immediate ethyl 2 •phenylquinolineA-acetate , m. p. 52 — 54° , or from 
.cyano-2-phenylquinoline by Grignard’s reaction. By the action 
f bromine on the ketone, 2-phenylA~qnindyl bromomeihyl ketone 
yirobrmide is obtained; it forms yellow crystals, m. p. about 
25 ° (decomp.). The free bromomeihyl ketone forms light yellow 
rystals, m. p. 91°. With dimethylamine it gives 2 -phenyl -4- 
uinolyl 4 - dim ethyla.rn inomethyl ketone , which forms a hydrochloride , 
[ght yellow crystals, m. p. 208° (decomp.), and a hydrobromide, 
tt< p. about 206°. Reduction of this compound gives $-dimethyl- 
CHfOHhCH *NMe am i n °- x -Z-phenylquinolylethanol ( annexed 
2 2 formula), a white, plastic mass. The 

dihydrochloride forms crystals, m. p. 175° 
(decomp.). 2-Phenyl-i-quinolyl diethyl - 
aminomethyl ketone is similarly prepared ; 
the hydrobromide forms yellow, felted 
p. about 188° (decomp,). 2‘PhenylA-quinolyl piper- 
dinmethyl ketone gives a hydrochloride, m. p. 235°, and a 
\ydrobro7nide, m. p. about 241° (decomp.). 2~Phenyl-i~qmnolyl 
mlinmethyl ketone forms yellow crystals, m. p. 123 — 125°. These 
tetones may be reduced to the corresponding amino-alcohols. 
VDidhylam ino-z-2 -phenyl A-quin olyl ethan ol gives a dihydrocMoride 
fhichforms crystals, m. p. about 185°, with darkening. $-Piperidino- 
i$-phenyl-i-quindylethanol gives a dihydrochloride, m. p. about 
99° (decom p . ) . [3 -A nili no- k- 2 - phen ylqu i n olyldha n ol , 
C 9 NH 5 Ph*CH(OH)*CH 2 ’NHPh, 

las m. p. 146°. G. W. R. 


Y) 


Ph 


Preparation of a Primary Amino-alcohol of the Quinoline 

Series. Society for Chemical Industry in Basle (Swiss Pat. 
12301; from Chem. Zentr 1922, iv, 951 ; cf. preceding abstract). — 
lPhenyl-4-quinolyl methyl ketone is changed into its oximino- 
ierivative and this is submitted to reduction. 2-PhenylA-quindyl 
mminomethyl ketone forms yellow crystals, m. p. 182° (decomp.). 
By reduction, $-ami no-z-2 -phenyl A-quinolylethanol, 
C 9 NH 5 Ph-CH(OH)’CH 2 ’NH 2 , 

is obtained. It forms a dihydrochloride , colourless crystals, m. p. 
about 190° after softening at about 145°. G. W. R. 

Reduction of 4 : 4'-Dipyridyl. Otto Ddiroth and Fritz 
Prist er (Per., 1922 , 55, [B], 3693— 3697).— The formation of 
.1 -diacetyldihydro-4 : 4'-dipyridyl by the action of acetic 
anhydride on the dark violet solution "obtained by the reduction 
0 4 : 4'-dipyridyl with nascent hydrogen, has been described 
previously (Diniroth and Frister, A., 1922, i, 678), It is now 
shown that the violet solution contains a semiquinonoid compound 
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of molar proportions of 4 : 4'-dipyridyl and 1: r-dihydio^ : 
dipyridyl, which has been isolated as the dihydrochlonde, for 
which the name dipyridyl -violet chloride is proposed. The dye 
differs from other semiquinonoid substances in that the reduced 
half is quinonoid and the oxidised half has the aromatic constitution. 

4 : 4' -Dipyridyl is obtained conveniently and m 90—95% yield 
by the action of oxygen on a suspension of 1 : l'-diacetyltetra. 
hydro-4 : 4'-dipyridyl in glacial acetic acid and subsequent addition 
of sodium hydroxide to the solution. Titration of an aqueous 
solution of the substance with chromous chloride solution in the 
absence of air shows that the dye is produced by the action of one 
equivalent of hydrogen on a molecule of dipyridyl and that further 
reduction is not- caused by chromous chloride. The dye is isolated 
as a dark green, crystalline powder, E^H^N^Cl^ by the action of 
chromous chloride on a solution of dipyridyl in the presence of 
calcium chloride; the precipitated product is washed successively 
with water and alcohol in the absence of air, towards which it is 
unusually sensitive, ^ ; 

Syntheses in the Indole Group. II. The Influence of the 
Solvent on the Grignard Reaction. Riko Majima and Munio 
Kotake (fler., 1922, 55, [B], 3865 — 3872) —The unexpected 
differences observed in the production of indole-3-aldehyde from 
magnesium indolyl iodide and formic ester according as the reaction 
is effected in the presence of aliphatic or arylaliphatic ethers (Majima 
and Kotake, this vol., i, 156) has led the authors to examine 
possible further cases of this kind. Better yields of the products 
of the action of magnesium indolyl iodide on carbon dioxide, 
acetone, or benzaldehyde are obtained in the presence of anisole 
than in that of ethyl ether, whereas the reverse is the case when 
ethyl chloroformate, acetyl chloride, or chloroacetyl chloride is 

used. . , . 

Indole- 3 -carboxylic acid, m. p. 218 — 220°, is obtained by. the 
action of carbon dioxide on magnesium indolyl iodide in anisole 
or ethyl ether. The reaction has been examined previously by 
Oddo (A., 1911, i, 486), who has thus isolated indole- 1 -carboxylic 
acid, m. p. 108°; the cause of the discrepancy has not been elucid- 
ated. Magnesium indolyl iodide and acetone give di-3-mdolyl- 
dimethylmethane, m. p. 163 — 165° (cf. Scholtz, A., 1913, i, 520). 

Di-Z -indolylphenylmethane, CHPh^CH^Q|^^NH^ } m. p. 149- 

152° (-fO*5C 6 H 6 ), m. p. 120—121°, is prepared from magnesium 
indolyl iodide and benzaldehyde ; it is oxidised by ferric chloride 
in alcoholic solution to the red dye, 

NH<^>CH-CPh:C<^ 6 C g 4 >N<Q, 

m. p. about 245 — 248°. Ethyl chloroformate and magnesium 
indolyl iodide give ethyl indole-3-carboxylate, colourless crystals, 
m. p. 118—119°; Oddo’s observation {loc. cit.) that ethyl indole- 
2-carboxylate, m. p. 107°, is produced could not he connime . 
Acetyl chloride and magnesium indolyl iodide yield 3-mao y 
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methyl ketone, NH<^|^>C-COMe, m. p. 188-*189° (oxime, 

db. p- ^43 — 146°), identical with the products described by Oddo 
[loc. cii.). 3 -Indolyl chloromethyl ketone, forms small, rhombic 
crystals, m. p. 212—214°, H. W. 

Isomeric Relationsliips in the Pyrazole Series. K. von 

AuWERS and H. Broche (Ber., 1922, 55, [5], 3880— 3911).— An 
examination has been made of the possibility of the existence of 

jsomerides of the types and RN<? m®, in the 

'pyrazole- series analogous to those observed with the closely related 

ndazoles, C 6 H 4 <^j^>N and C e H 4 <^_]>NR. The alkyl and 

phenyl derivatives of 3 -methyl- and 3 : 5-dimethyl-pyrazole 
iave been investigated, but evidence of existence of isomcrides of 
;he expected type has not been obtained. The observations 
which have been made throw doubt on the identity of 3* and 5- 
ierivatives of pyrazole as assumed by Knorr and other investigators. 
3-Methylpvr azole is converted by an equivalent amount of 
methyl iodide in ethereal solution at 120° into 1 : 3-dimethyl- 
pyrazole (picrate, m, p. 172-5°; cf. Jowett and Potter, T., 1903, 
83, 467), a portion of the base remaining, however, unchanged. 
The same substances are obtained by boiling 3-methylpyrazole 
with methyl iodide and sodium methoxide in methyl alcoholic 
solution. 1 : 3-DimethyIpyrazole, b. p. 141—142°, is readily isolated 
In the homogeneous condition by the dry distillation of its meth- 
iodide, m. p. 255 — 256°. In a similar manner, the ethylation of 
3-methylpyrazole with ethyl bromide at 100° or in the presence of 
alkali gives %-methyl-\-ethyl'pyrazole 3 a colourless liquid, b. p. 
l52°/atmospheric pressure ( picrate , slender yellow needles, m. p. 
141°) ; the formation of quaternary salts in this case is much less 
jronounced than when methyl iodide is used. The products of 
he benzylation of 3-methylpyrazole are readily separated by 
aking advantage of the insolubility of the benzylated compounds 
n water in which the original material and the pyrazolium salt 
® soluble; experiments in the presence or absence of alkali 
ielded 1 -benzyl-3-mcthylpyrazole, a colourless liquid with an 
•dour of hyacinths, b. p. 140- — 141°/14 mm. (pkrate, slender, 
'ellow needles, m. p. 112*5 — 113*5°). In contrast to the indazoles, 
l-methylpyrazoie, when alkylated by different methods, gives 
®ly one definite substitution product. The proof that this is a 
• 3-(andnot a 1 : 5-)derivative is deduced in the following manner, 
he benzoic ester of hydroxymethyleneacetone, CH 3 *CO*CHXH*OBz 
jolowless crystals, m. p. 91 — 92°, prepared by the action of benzoyl 
hloride on a suspension of the sodium compound of hydroxy- 
lethyleneacctone in pyridine and anhydrous ether) is condensed 
^l^ylhydrazine and benzylhydrazine, whereby dimethyl - 
Wbenzylmethyl-pyrazoles are obtained identical with the products 
jjfcnbed above ; unfortunately, it was not found possible to isolate 
e ^mediately formed benzoates, but the mode of formation 

9 * 
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leaves practically no doubt that 1 : 3-derivatives are formed. 
Under similar Conditions, phenylhydrazine gives l-phenyl-3-methyI- 
pyrazole, m. p. 37°. The condensation of hydroxymethyleneacetonc 
with methylhydrazine leads to the production of 1 : 3 -dimethyl, 
pyrazole without any isomeric substance, and differs therefore from 
the action with phenylhydrazine, which yields a mixture of 1 ; 3 . 
and l : 5-compounds. 

The observations have been extended to 3 ; 5-dimethylpyrazole, 
, the symmetrical structure of which excludes 

N-~CMe 

the formation of structurally isomeric 3- and 5-derivatives; any 
case of isomerism must therefore be due to difference in a ring 
structure, since the production of 4-derivatives is excluded. It 
is converted by methyl iodide in the presence of alkali into 1:3:5. 
trimethylpyrazole, the picrate of which has m. p. 144—145°, 
whereas Knorr gives 131—133°. Similarly, 3 : 5-dimethylpyrazole 
and benzyl chloride at 170° give exclusively l-benzyl-'i : ^dimethyl 
pyrazole, a colourless liquid, b. p. 144—146/10 mm. {picrate, 
lustrous, greenish-yellow needles, m. p. 126-5 — 127*5°). The 
latter compound is also produced by the action of acetylacetone 
on benzylhydrazine, although in this case the primary production 
of a three -membered ring might be expected. Finally, 1 -phenyl- 
3 : 5-dimethylpyrazole has been prepared by the action of phenyl- 
hydrazine on acetylacetone and methyl a-bromopropenyl ketone, 
CHMe’.CBrCOMe, respectively ; the compound obtained in either 
case gives a picrate, m. p. 101°, and there is no evidence of the 
production of an isomeric compound. 

From the foregoing it appears therefore that cases of isomerism 
due to the different structure of the ring are not found in the cases 


of alkylated and arylated pyrazoles. It is, however, still more 
remarkable that the number of position isomeric alkylpyrazoles 
is smaller than would be expected from theoretical considerations 
since 1 : 3-derivatives are frequently formed exclusively when 
mixtures of them with 1 : 5-compounds or when the latter alone 
would be normally expected. In the hope that the reactions in 
the pyrazole series would resemble those in the indazole group, an 
examination of the effect of heat on pyrazolium salts has been 
made. 1 -Phenyl-3-methylpyrazole methiodide, m. p, 144°, and 
l-phenyl-5-methylpyrazole methiodide, m. p. 282°, lose methyl 
iodide when subjected to dry distillation and re-form 1 -phenyl- 
3-methylpyrazole and 1 -phenyl -5-methylpyrazole, respectively. 
Contrary to expectation, however, pure 1 : 3-dimethylpyrazole 
and 3-raethyl- 1 - ethyl pyrazole are obtained from \-benzyl3-meihyl- 
pyrazole. methiodide, m. p. 153—154°, and 1 ‘benzyl-Z-methylpyrazok 
ethiodide , colourless prisms, m, p. 149'5— 150*5°. The formation of 
1 : 3- instead of 1 : 5-compounds discloses a surprising atomic 

migration in accordance with the scheme 

[C^< Me(Et) ] + C,H,I— > The * 
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portance of the observation has caused special attention to be 
directed to the constitution of the pyrazolium salts. The possibility 
that, contrary to rule, the addition of alkyl iodide occurs at the 
nitrogen atom which is already attached to an alkyl group is 
excluded by the observation that I-benzyl-3-methylpyrazole 
iXLethiodide differs from 1 : 3 -dimethylqryrazole benzyliodide, colourless 
leaflets, m. p. 167° (corresponding picrate i flat, yellow needles, 
m. p. 126°). The further possibility that the difference in the two 
iodides is due to the different spatial arrangement of the sub- 
stituents around the same nitrogen atom and not to structural 
differences is improbable, and is more definitely excluded by the 
apparent impossibility of effecting their mutual interconversion. 
The wandering of alkyl groups during the fission of certain pyrazol- 
ium salts must therefore be regarded as established. Nevertheless, 
it does not follow that 1 : 5-dialkylpyrazoles are incapable of 
existence, since the high temperature involved in the fission can 
greatly facilitate the transformation of the primary products 
of the change into the 1 : 3-isomerides. 

The synthesis of 1 : o-dialkylpyrazoles has therefore been 
attempted under conditions which arc less likely to involve trans- 
formation. The action of phenylhydrazine on a-bromocroton- 
aldehyde leads to the formation of l-phenyl-5-methylpyrazone 
(cf. Vignier, A., 1913, i, 444), but under precisely similar conditions, 
methylhydrazine gives 1 : 5-dimethylpyrazoIe in good yield. A 
possible explanation of the difference in the reaction lies in the 
assumption that the alkylhydrazine, unlike the aryl compound, 
becomes primarily added at the double bond, thus : 


CBrICHMe 

CHO 


+ NH,-NHMe 


CHBr-CHUev™ 
CHO NHMe NH 


CHBr-CMew 

CHg-NMe 


CH-NJIe 


This hypothesis is shown to be improbable in the following manner. 
jkKeto-ft-butyl alcohol condenses with methylhydrazine sulphate 
in aqueous solution in the presence of acetic acid and sodium 

acetate to yield 1 : 3 ■dimethylpyrazoline, 9®s’ CH 2>NMc, a colour- 
i . CMc— N 

m k p. 127 — 129° (picrate, yellow needles, m. p. 131-5 — 
, ). (l-pbenyl-3-methylpyrazoline, m. p. 71 — 72°, is prepared 

similarly from phenylhydrazine). If erotonaldehyde, which may 
e assumed to react in the same manner as its bromo-derivative, 
Similarly condensed with methylhydrazine, it must yield 1 : 3- 
miethylpyrazoline if the hydrazine is added initially at the double 
an( ] ^ : 5 -dimethylpyr azoline if the initial reaction occurs 
h , 6 j ?^yde group, ft is found that the compound which is 
1& ^ identical with that derived from 3-keto-n- butyl 
pjj ^ enco mus ^ regarded as 1 : 5-d i metkylpyrazoli ne , 

br= N > mie ; it is a colourless, very hygroscopic liquid, 

\ P- i-4— 125 , which gives a picraie, thin, golden yellow leaflets, 



i. 154 


ABSTRACTS OK CHEMICAL PAPERS. 


m. p. 113 — 114°. It must therefore be considered that the 
production of 1 : 3-dimethylpyrazole from methylhydrazine and 
bromocrotonaldyde instead of the expected 1 ; 5-derivative i B 
actually due to atomic wandering. 

Attempts to convert 1:3* and 1 : o-dimethylpyrazolincs into 
the corresponding pyrazoles by cautious oxidation with bromine 
led to remarkable results. The 1 : 3-compound is transformed 
smoothly into 1 : 3-dimethylpyrazole ; the 1 : 5-derivative is largely 
resinified hut is partly converted into 1 : 3-dimethylpyrazole. 

It therefore appears that, under usual conditions, 1 : 5-dimethyl- 
pyrazolc (and presumably other 1 : 5-dialkvlpyrazoles) are incapable 
of existence, whereas 1 -phenyl-3-methylpyrazoie and 1-phenyl. 
5-methylpyrazole are stable substances. 

Knorr’3 conception that the pyrazolc molecule is symmetrically 
constituted owing to the oscillation of the double bonds and of 

CH'NTf 

the hydrogen atom united to the nitrogen : i t*" 

CHrCH 


can scarcely be extended to the alkyl derivatives 

of pyrazolc, since a continuous oscillation of an alkyl group between 
two nitrogen atoms is contrary to all experience of tautomeric 
and the firmness of attachment of alkyl groups. The authors 
do not regard the production of 1 : 3- dialky lpyr azoles in place of the 
expected 1 : 5-derivatives as due to the identity of the two series of 
compounds inconsequence of “ mobile ’’double bonds and oscillatory 
atomic displacements; it is caused by the great instability of 
the 1 : 5-derivatives which immediately after formation become 


isomerised in accordance with the scheme : 9^ ^>NR - 

cH:cir 


CH-NR'v 

CH-CR^ 


H. W. 


The Polymorphism of Antipyrine, Vanillin, and the Ery* 
thritois. Paul Gaubert {Cm.pt. rend., 1922, 175, 1414- 
1417). — In general, a substance which can be superfused, or, better, 
can pass into the amorphous state, will occur in several crystalline 
forms depending on the temperature, This appearance may he 
favoured by the presence of some impurity or sometimes by the 
more or less prolonged heating of the substance at a temperature 
above its melting point. In this manner, it is shown that antipyrine 
melted on a glass plate may occur in three crystalline modifications, 
vanillin may give four crystalline modifications, and the erythritols 
two crystalline forms. The conditions for obtaining these modifi- 
cations and the forms obtained are detailed. W. G. 

Preparation of a Derivative of BaAituric Acid Soluble in 
Water. Hermann Sta using er (Swiss Pat. 91561; from Chm- 
Zenit., 1922, iv, 840). — Diallyl barbituric acid or ethylallylbarbituric 
acid is treated with ozone and the ozonide is changed into the corre- 
sponding carboxylic acid. Diallyl barbituric acid gives a crystalline 
ozoniae which is decomposed by heating over a water-bath ^ 1 
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formation of a dicarboxylic acid (I), colourless crystals, m. p. 280° 
(deconip-)* Ethylallylbarbituric acid gives similarly a m&nocarb- 
oxylic acid (II) which forms colourless crystals, m. p. 280 — 281° : 

(I.) CO-NH-CO (II.) CO“NH“CO 

NH-CO— C(CH 2 -C0 2 H ) 2 NH-C0-CEt*CH 2 -C0 2 H' 

The compounds have therapeutic uses and serve as intermediates 
for the preparation of other barbituric acid derivatives. 

G. W. R. 

preparation of a Compound of 5-isoPropyl-5-allylbarbi- 
turic Acid. F. Hoffmann La Roche & Co. (Brit. Pat. 
188251).— 5-woPropyl-5-allylbarbituric acid when fused in ap- 
proximately molecular proportions with 4-dimethyIamino- 
l-phenyl-2 : 3-dimethyl-5-pyrazolone form as double compound 
which is apparently homogeneous, and melts sharply at 92 — 93°. 
It is yellow in colour and dissolves in hydrocarbons to a deep 
yellow solution. Water and other solvents containing hydroxyl 
give only slightly yellow solutions, indicating that in these solvents 
the compound Is resolved into its colourless components to a con- 
siderable extent. The compound is valuable therapeutically, as 
it combines the soporific action of the barbituric acid with the 
analgesic action of the pyrazolone, and can therefore partly replace 
the opiates. G. F. M. 

Complex Metallic Compounds of Indigotin, I. K. Kunz 
Ber., 1922, 55, [B], 3688-— 3691). — During the course of experi- 
nents on the production of I : 1-diphenylindigotin (Friedlander 
md Kunz, A., 1922, i, 765), it w f as observed that boiling solutions 
)f indigotin in o-nitrochlorobenzene are rapidly decolorised by 
?uprous chloride and sodium acetate or copper powder. A similar 
change is now shown to occur in other solvents of high boiling 
point. It leads to the formation of the compound , cWHig 0 4 N 4 Cu, 
which is rapidly decomposed by mineral acids and gives a normal 
|ndigo vat with hyposulphite. Tn analogy with Willstatter’s 
£,q pq formulation of chlorophyll, the 

C 8 H 4 <!^>C^C<Vty->C € H 4 annexed constitution is suggested. 

v> Cu Cvrtr The action of zinc foil on a solution 

C 6 H 4 <pt;>C:C<pir>C 6 H 4 of indigotin in tar oil (b. p. 240 — 
250°), methylnaphthalene or o- 
utrochloro benzene leads to the formation of a zinc compound, 
AsO^Zn, black, lustrous prisms, which, unlike the copper 
impound, is rapidly hydrolysed by warm water with production 
jf indigotin. A crystalline nickel derivative has also been prepared 
p the use of nickel sulphate and sodium acetate, but it has not 
ptbeen found possible to prepare a magnesium compound. 

H. W. 

Benzbisthiazoles a II. Stephen Ratiibone Holden Edge 
h m, 123, 153-156). 
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Syntheses in the Indole Group. I. A New Synthesis of 
r-Tryptophan. Riko Majima and Munio Kotake (Ber., 1922, 

55, [B], 3859—3865). — Indole- 3-aldehyde, C 6 H 4 <^5^CH, 

m. p. 193— 195° , is conveniently prepared in 40% yield by the 
successive action of indole and formic ester on a solution of mag. 
nesium ethyl iodide in anisole which is cooled in a mixture of ice 
and salt; in ethereal solution only traces of the aldehyde are 
formed (cf. Alessandri and Florence, A., 1915, i, 452). Phenetole 
may replace anisole, and ethoxymethyleneamline may take the 
place of formic ester, but the yields are thereby somewhat reduced; 
amyl ether is as unsuitable as ethyl ether. The aldehyde is heated 
with hydantoin, anhydrous sodium acetate, and acetic anhydride 
a t 106—108°, and the product is treated with aqueous sodium 
hydroxide solution, whereby 3-indolylideneAydantoin, 


NH<?.g|>C*CH;C< 


m. p. about < 


‘NH-CO’ 

ut 320°, decomp. 325°, is formed, the yield being 46-6% 
of that theoretically possible. 1-Acetylindole- 3 -aldehyde is 
obtained as a by-product of the action; it therefore appears 
probable that it is this derivative which actually undergoes con- 
densation and that acetyl-3*indolylidenehydantoin is hydrolysed 
by the treatment with sodium hydroxide ; the inefficiency of acetic 
acid and sodium acetate as condensing agents thus receives an 
explanation. 3-Indolylidenehydantoin is reduced by sodium 
amalgam in alkaline solution to w-hydantylscatole , 

colourless needles, m. p. 220 — -221°. The latter is hydrolysed by 
aqueous barium hydroxide solution at 108° to r-tryptophan. 

NH<^>C-CH 2 -CH(NH 2 KX) 2 H, hexagonal leaflets, m. p. 283- 

285° after becoming discoloured at 250°. As by-product, a sub- 
stance, leaflets, m. p. 207° (decomp.), is isolated. 

Preparation of a Condensation Product from (3-IminazoIyl- 
ethylamine [4-p-Aminoethylglyoxaline]. Society for Chemi- 
cal Industry in Basle (Swiss Pat. 92297; from Chem, Zentr 
1922, iv, 890).— When formaldehyde or, prefer- 
ably, methylal is added slowly to a suspension of 
4-p-aminoethylglyoxaIine in fuming hydrochloric 
acid at 100° and the mixture heated "for several 
hours in a reflux apparatus, fi-imidazolylmpiper- 
idine [tetrahydro- 1 : 3 : Q-benztriazole] (annexed 
formula) is formed. The hydrochloride is crystal- 
line and has m. p. 249°. G. W. R. 

Determination of the Constitution of Colouring Matters 
from their Absorption Spectra. IV. F. Kehrmann and M. 
Sandoz (Helv. Chim. Acta , 1922, 5, 895—905 ; cf. A., 1921, i, 276). 
— In continuation of previous work, the absorption spectra of 


CH.,NH 

/\/\ 
HS C 

H,0 C— N 

'\/ 

0H 2 
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salts of diamino- derivatives of methyl- and phenyl-phenazine 
h a ve been examined. The introduction of a second symmetrical 
amino-group into the monoaminomethylphenazine previously 
described (foe. cit.), lightens the colour of the mono-acid salt from 
cherry -red to orange-red. The absorption maxima are at A 530 
and A 483. Introduction of a phenyl group into each amino-group 
deepens the shade to bluish-violet, and there is now only one 
absorption maximum, at A 572. The corresponding ditolyl deriv- 
ative has an absorption maximum at A 580. 

The monoacid salts of the diaminophenylphenazines chosen for 
examination were the perchlorates, on account of their great 
stability. The mono-acid salt of 2 : 7-diaminophenylphenazine 
(annexed formula) is blue, and to it may be ascribed the same 
para-quinonoid structure as to a^osafran- 
, v ine, which is violet-red. The di-acid salt 

/ y Y |NH, is red, corresponding very closely with 
I L i J oposaf ranine, from which it is inferred 
2 sH 2 a \/ \/ \/ that the second amino-group has been 
* ' 11 neutralised but that no change in the 

disposition of the double bonds has occurred. When the diamino* 
phenyiphenazonium perchlorate is dissolved in concentrated sul- 
phuric acid, the colour of the solution is green. The colour is due 
to the tri-acid salt (annexed formula) 
^ f- and is similar to that of the di-acid 

salt of dposaf ranine. Again there is 
/\/'\/\ T no change of structure, and it is in- 
| / | |NH 3 X teresting to note the colour-deepening 

NH 'sJ \/\/\/ effect of the fixation of an equivalent 

2 of acid by a doubly-linked atom form- 
ing part of the chromogen. Finally, 

in fuming sulphuric acid the colour is reddish-brown, resembling 
the di-acid salt of phenylphenazine. This salt must have an ortho- 
quinonoid structure. 

The perchlorate of 1 : 3-diaminophenylpbenazinc is green in 
water, yellowish-green in alcohol, approaching a yellow of the 
second order. Although the amino -group in position 1 has a 
considerable colour-deepening effect, the structure is still probably 
paraquinonoid. The di-acid salt of this compound resembles 
^ ^ aposafraninc, as in the case of the 2 : 7- 
isomeride, but the tri-acid salt, obtained by 
A Y\ /\ direct solution in concentrated sulphuric 
( ■/ Y ) acid, is not green, but yellow, resembling the 
XHXA\/n\ /\ / njono ' ac id salt of phenylphenazine. The 

3 ^ ' structure of this salt must therefore be 

orthoquinonoid (annexed formula). When 
the perchlorate is dissolved in fuming sulphuric acid, the reddish* 
brown colour of the tetra-acid salt is obtained. 


The perchlorate of the third isomeride, phenosaf ranine, is red 
ffith an orange fluorescence in solution. Here again, as with 
ffletbylphenazine, the second symmetrical amino-group brightens 
the shade whilst the colour intensity is increased. The di-acid 
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XNH 


salt is blue, indicating that the second acid equivalent is combined 
with ehromogenic nitrogen (annexed formula), the tn-acid salt 
is green, resembling, as expected, the 
di-acid salt of ajwsafranine. The tetra- 
acid salt is the normal reddish-brown. 
,NH 2 It is concluded that all the observed 
“ facts can be explained if it is granted 
that two states, ortho- and para- 
quinonoid, arc possible in this series. It is further shown briefly 
that acetylation of an amino-group in this series has a similar 
effect on its auxochromic properties to neutralisation of the 
group with acid. & 


NHoX' 


XPh 


The Solubility of the Salts of Uric Acid. Georg Barkax 
(Z. Biol, 1922, 76, 257— 266).— The solubility of freshly pre- 
cipitated amorphous sodium urate (CgHgOgN^Na^HgO) at 18° is 
2 ‘03 g. or 9*8 X 10~ 3 gram-molecules per litre. On keeping, or more 
particularly on stirring in contact with its solution, the solubility 
decreases, and approaches that of the crystalline form.^ 


Oxidation of Benzeneazoresorcinol. Dino Bigiavi and 

Gitjlio Gianfini (Aiti R. Accad. Lined, 1922, [vl, 31, ii, 109 — 
116) —Of the two possible diacetyl derivatives, 

(«) c 6 h 5 *no:n-c 6 h 3 (Oa C ) 2 , 

and (p) G 6 H 5 -N:NO-C 6 H 3 (OAc) 2 , obtainable by the oxidation of 
the diacetyl compound of benzeneazoresorcinol by means of 
hydrogen peroxide, only the latter is actually obtained, the a-forra 
probably undergoing further oxidation. 


(5 - 4 - Benzenm zoxy more inol , C 6 H 5 *NINO — ^)OH, crystallises 

in red granules, m. p. 144°, giving a chestnut-yellow powder. The 
dibenzoyl derivative forms pale yellow needles, m. p. 113°, and 
the diacetyl derivative, long, pale yellow, silky needles, m. p. 
102 °. 

i-Benzeneazoxy-2 : 6 -dibromomorcinol, CgHg’NINO’CgHBr^OH^, 
crystallises in transparent, greenish-yellow cubes, m. p. 153°, and 
yields aniline when reduced by means of zinc and acetic acid. 
4t-op-Dibromobenzeneazoxy-2 : Chdibromomorcinol, 

^12^6^3^2® r 4» . 

forms long, red needles, m. p. 229° (decomp.), and gives 2:4-di- 
broraoaniline when reduced by means of tin and hydrochloric 
acid. 

2 : 6- DibenzeneazoA-benzeneazoxy resorcinol, 

C«H 5 -N 2 0-C 6 H(0H) 2 (-N 2 Ph) 2 , 

is a red cumpound, m. p, 220°. 

When treated with alcoholic potassium hydroxide, the diacety] 
derivative of (3-benzeneazoxyrccorcinol yields a dark red compound, 
m. p. about 190°, which has not yet been characterised. 

T. H. P. 
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Oxidation of Benzeneazonaphthols. I. Dino Bigiavi and 
Renato Cerchiai (Aui R. Accad. Lincei, 1922, [v], 31, ii 27— 
30 ).— Owing to the divergent behaviour towards alkali shown 
by the three isomeric benzeneazonaphthols, a phenylhydrazonic 
constitution is attributed to l-benzeneazo-2-naphthol, whilst 
Xbenzeneazo-l-naphthol and 2-benzeneazo-l-naphthol are con- 
sidered to possess the ordinary hydroxylic formula (Goldschmidt 
and Rrubacher, A., 1891, 1209; Willstatter and Parnas, A 1907 
i, 425, 1056). Marked differences are found also in the behaviour 
of these compounds towards 30% hydrogen peroxide solution 
and acetic acid. 

Thus, under these conditions, 1 -benzeneazo-2-naphthol and also 
its acetyl-derivative undergo slow oxidation in the cold to carboxy- 
cinnamic acid, C0 2 H-C g H 4 -CH:CH‘C0 2 H, m. p. 200°, whilst in 
the hot they yield the isomeric dihydrof'socoumarincarboxyhc acid 
XO Q 

^A <S CH 2 •CH•C 02 H , m * P* which is also obtained when 
carboxycinnamic acid is fused for a few moments. 

Similar oxidation of 0-naphthol yields the products obtained by 
Ehrlich by the action of permanganate (A., 1889, 1001), namely : 
(1) Carboxycinnamic acid, for which, however, this author gave 
m. p. 183° instead of 200°; (2) an acid, m. p. 281° 

which, although regarded by Ehrlich as dibasic, gives only mono- 
silver and monoethyl derivatives, and has probably the structure 


]C0 2 H COO- 
I-CHIC ! 


This acid reduces permanganate, but 


not so rapidly as does carboxycinnamic acid. 


T. H. P. 


Reduction of Ethyl Diazobenzylidenegluconate. P. A. 

Lev ene (</. Biol. Chem., 1922, 54, 809 — 813). — When reduced with 
aluminium amalgam in isopropyl-alcoholic solution, ethyl diazo- 
knzylidenegluconate yields a mixture of ethyl benzvlidenedeoxy- 
gluconatc and ethyl benzylidene chitosamatc. “ The former product 
is identical with that previously obtained (A.. 1922, i, 1028) by 
reduction of ethyl benzylidene-a t 3-anhvdromannonate ; the latter 
was not isolated, but was identified by hydrolysis into chitosamic 
acid, the reduction apparently takes place asymmetrically, for 
no trace of an epimeride of chitosamic acid can be detected * That 
r ^pxy-com pound is not produced through the intermediate 
orination of an unsaturated compound is shown by the fact that 
to amide of benzylidene- s^nhydroinannonic acid is unchanged 
non submitted to similar treatment. p) g 

° f Aromatic Thiocyanates by the Diazo- 

Mil <f' “f 1 ™ [ ^ th J - Ksimowxa and F. Kami*. 

PvJ. 31, 1179 — 1185). — in the trails- 
thiocyanate n ihmaiiatc into o-nitrophenyl 

the vfeld ohtairfVj 6 Cat j yt,c mflu e ncc of a metallic thiocyanate, 
Mdlfthe ^ t epend f tho motal of whid > • salt * used 
temperature, being greater, in the majority of cases 
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studied, at 15-20" than at 60-70°. The most effective < 
of the substances used are the thiocyanates of mm andtagsta, 

The Tryptophan Content of some Proteins. Claebncs 
K. Ma.v and Embree R. Rose (•/■ Biol Chetn., 1922, 54, 213- 
216 ) —The colour which tryptophan yields with Ehrhchs reagent 
has been utilised for the estimation The protein (0'05 to 1 g.) 
is added to a mixture of concentrated hydrochloric acid (50 e.c.J, 

water (50 c.c.), and a 5% solution of p-dimethylammobenzaldehyde 
in 10% sulphuric acid (1 c.c.). It is then incubated at 35 for 
twenty-four hours, left at the ordinary temperature for at least 
twenty-four hours, and the colour then compared with a casein 
standard. It is assumed that casern yields 1 5 / 0 of tryptophan, 
Application of the method to a number of proteins yielded the 
following values: lactalbumin 2*4, ghadin 1*05, glutemn 1-80, 
edestin 1*5, glycinin 1*65, ovovitellin 174, egg-albumin Ml, 
phaseolin 0‘80, maize gluten 1*08, legumin (vetch) 1*05%. No 
cote developed in the ease of zein and gelatin. E. 8. 

The Isoelectric Point o! Globin. Shttngo Osato (Biockm. 
Z 1922, 132, 485-487).— The isoelectric point of globin from 
blood-corpuscles is found by the precipitation method to be at 
P„ 8*1. W ' °' K ' 

I. The Preparation of Nucleic Acid from the Nucleoprotein 
of Tubercle Bacilli (Tuberculinic Acid). II. The Pyrim- 
idines contained in Tuberculinic Acid, the Nucleic Acid o! 
Tubercle Bacilli. Treat B. Johnson and Elmer B. Brows 
\J. Biol Chem 1922, 54, 721—730, 731— 737).— I. A method is 
described for the preparation of tuberculinic acid from tubercle bacilli 
(cf. also Ruppel, A., 1899, ii, 237; Levene, A., 1901, i, 299). The 
protein which remains after removal of this nucleic acid has been 
analysed for nitrogen distribution with the following results: 
amide-N 11*83, humin-N 4T1, cystine-N 1*26, argininc-N 10*63, 
histidine-N 11*48, lysine-N 3*69, monoamino-N 47*39, non-amino-N 
9*34%. Tryptophan was also present. 

II. Cytosine and thymine have been isolated from the products 

of hydrolysis of tuberculinic acid; the presence of uracil could 
not be detected. S. 


The Results and Aims of General Enzyme Chemistry. 

H. von Euler {Ber., 1922, 55, [B], 3583 — 3600). — A lecture 
delivered at the centenary of the Versammlung Deutscher Natur- 
forscher und Aerzte. H. W. 

The Isolation of Enzymes. Richard Willstatter {Ber,, 
1922, 55, [B], 3601— 3623).— A lecture delivered at the centenary 
of the Versammlung Deutscher Naturforscher und Aerzte. 


Saccbarase. E. Canals {Bull. Soc. c him., 1922, [iv], 31, 
1333—1341 ; cf. A., 1922, i, 1*075).— The author traces a relation- 
ship between the magnesium and phosphate content of saccharoses 
of various origins, and their respective diastatic powers, which 
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to some extent to support the opinion of Salkowski that 
? ee j. age is the magnesium salt of a nitrogenous phosphated acid, 
indirect relationship cannot be traced, however, between the 
ftal magnesium and phosphoric acid content and the diastatic 
' r yince, if the preparation is purified by dialysis, the diastatic 
°wer is enhanced whilst there is a loss of about 40% of Mg and 
!5 0 / 0 f p 0 5 , and all the magnesium and phosphoric acid of the 
,b charase ia therefore not essential for the hydrolysing activity, 
frification by precipitation with alcohol results in a similar loss in 
U esium and an even greater loss in phosphoric acid, and in 
case the diastatic power is greatly diminished, owing probably 
n a profound modification of the colloidal system of the enzyme 
° this treatment. Alcoholic precipitation is therefore not suitable 
fr the purification of saccharase. It is observed that the magnes- 
°m of the saccharase dialyses less easily, and is less readily separated 
! U a | co holic precipitation than the phosphate, and it would there- 
fore seem to enter to a greater extent into the constitution of the 
micelle. 

The Influence of Neutral Alkali-metal Salts on Diastatic 

Ferment. V. Amandus Hahn and Hugo Meyer (Z. Bid., 
,022 76, 227— 246}.— Purified diastase from commercial pan- 
creatin K Ehenania ” is influenced as regards its activity by the 
presence of neutral salts of the alkali metals similarly to saliva 
diastase, and to unpurified pancreatin. The optimum P u depends 
on the buffer solution used, being 7‘2 with a phosphate mixture 
and 5‘6 with an acetate mixture, resembling saliva which has 
corresponding optimum at P„ 6*6 and P„ 5*6. The influence of 
neutral salts is much more marked with acetate buffer mixtures 
than with phosphate buffer mixtures. In both cases the effect 
is to increase the optimum Pu- W. 0. K. 

Arseno-metallic Compounds. II. Isomeric Silver Sal- 
varsans. A. Binz and W. H. Ludwig ( Ber ., 1922, 65, [£], 
3826— 3831).— The silver complex of silver salvarsan has been 
considered by Ehrlich and Karrer (A., 1916, i, 95) to be eo-ordin- 
atively attached to the arsenic atom and by Binz, Bauer, and 
HaMein (A., 1920, i, 401) as united by the residual affinity of 
the nitrogen atom. The isolation of two isomeric silver salvarsans 
apparently justifies both formula?. At present, the allotment of 
the structure to the isomeride is somewhat arbitrary and is due 
to the fact that one form is lighter in colour than the other and 
resembles to this extent the complex compounds containing silver 
and nitrogen, but not arsenic. 

Stiver salvarsan 1, NH 2 *C 6 H 3 (OH)*As:As*C 6 H 3 (OH)'NH 2 . AgOH, 
is obtained by adding sodium carbonate solution to salvarsan and 
silver nitrate dissolved in water ; it is insoluble in sodium carbonate 
and stable towards reduction with hypophosphorous acid. It 
dissolves in sodium hydroxide solution with the dark brown colour 
of technical silver salvarsan, and fnjm the solution carbon dioxide 
precipitates the isomeride, 

NH a -C 6 H 3 (OH)*As:As(...AgOH)-C 6 H 3 (OH)-NH 2 , 
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a dark brown substance which dissolves in sodium carbonate 
solution and is reduced by hypophosphorous acid. Silver salvarsan 
I is rapidly converted by hydrochloric acid into the crnpmnd 
NH, , C e H 3 (OH) , As:A8-C 6 H 3 (OH)-NH 2 ...AgCl, a pale yellow powd et . 
The dark brown isomeride II appears to be unaffected by similar 
treatment after several hours, but gradually becomes converted 
into the chloride just described, tl>e ormation of^ch from the 
chloride, NH 2 -C 6 H 3 (OH)-A S :As( . i AgCl)-C 6 H3(OH)-NH 2> takes place 
very slowly in comparison with the change in the reverse direction 
in alkaline solution. The same change occurs when solutions 0 f 
technical silver salvarsan are treated with hydrochloric acid, the 
brown colour in this case persisting for a considerable tune and 
gradually giving place to a pale yellow precipitate. H. W. 


Physiological Chemistry. 


Respiratory Exchange in Fresh-water Fish. IV, Further 

Comparison oi Gold-fish and Trout. John Addyman Gardner 
and George King ( Biochem . J ., 1022, 16, 729— 735).— The oxygen 
tension at the asphyxial point at various temperatures in the case 
of the gold-fish has been determined. This fish can stand much 
lower oxygen tensions for any temperature than the trout. The 
difference is more marked at low temperatures. ^ Trout kept at a 
low temperature corresponding with a state of hibernation showed 
a higher glycogen content than control fish kept at higher tem- 
peratures, which is consonant with the respiratory coefficients 
obtained for these fish. Glycogen estimation in the case of the 
gold-fish yielded results which were in conformity with the low 
level of their metabolism. S. S. Z. 

Respiratory Exchange in Fresh-water Fish. V. Eels, 
John Addyman Gardner and George King {Biochem. J„ 1922, 
10 736— 738).— Eels live at a much lower plane of metabolism 
than trout. At medium temperatures trout use about four times 
as much oxvgen as eels, and at low temperatures 10 — 12 times as 
much. S. S. Z. 

Influence of the Introduction of Water on Blood Concen- 
tration Induced by Deprivation of Water. Frank P. Under- 
hill and Robert Kapsinow [J. Biol. Chm 1922, 54, 459 — 464), — 
The experiments were performed on dogs. Deprivation of water 
for shert intervals produced an increased blood concentration 
which rapidly returned to approximately the normal on adminis- 
tration of water. E. S. 

Gas and Electrolyte Equilibria in the Blood. III. The 
Alkali-binding and Buffer Values of Oxyhaemoglobin and 
Reduced Haemoglobin. Donald D. Van Slyke, A. Raird 
Hastings, Michael Heidelberger, and James M. Neill (J. Bid. 
Chm., 1922, 54, 481 — 506), — The technique previously developed 
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,t 1922, i, 1207) has been used to determine the amount of alkali 
bound both by recrystallised horse oxyhaemoglobin (Heidelberger, 

\ 1922, i, 962) and by reduced haemoglobin when under physio- 
I eical conditions of concentration, carbon dioxide tension, and 
!> va lue. At P n 7*4 one gram -molecule of oxyhaemoglobin binds 
equivalents of alkali (sodium) whilst the corresponding 
Lure for reduced haemoglobin is 1*47 ±0*08. The change of one 
m ol of reduced haemoglobin to oxyhaemoglobin thus enables it to 
combine with an additional 0*68 ±0*10 equivalent of alkali. At 
intermediate points the increase in base bound is directly pro- 
portional to the increase in oxygen content, thus agreeing with 
Henderson's theory (A., 1021, i, 473) and with the assumption 
originally made by Christiansen, Douglas, and Haldane (A., 1914, 

■ |0i2). The molecular buffer values (cf . A., 1922, i, 893) of 
’haemoglobin and reduced haemoglobin are practically constant 
over the physiological range of P M , that for the former being 
g =2*64 and for the latter (i K =2*45. The authors conclude from 
these values that the alkali taken up by haemoglobin is shared 
between at least five univalent acid groups. The total amount 
of base bound by haemoglobin at P u values varying from 7*2 to 
7-5 is given by the equation : £= 2*64[Hb0 0 ](R H ~ 6*585) 
245[Hb](P, 1-6-80). * E. S. 

Gas and Electrolyte Equilibria in the Blood. IV. The 
Effect of Oxygenation and Reduction on the Bicarbonate 
Content and Buffer Value of Blood. Donald D. Van Slyke, 
A. Baird Hastings, and James M. Neill (J. Biol Chem ., 1922, 
54, 507— 526).— The experiments recorded in the previous paper 
have been extended to oxygenated and reduced horse blood 
(oxalated or defibrinated). Since carbonic acid and haemoglobin 
are the only acids present in blood, the assumption has been made, 
in interpreting the results, that changes in the amount of base 
present as bicarbonate are accompanied by equal and opposite 
changes in the amount combined with hemoglobin. The results 
show that each specimen of blood, when at the same degree of 
oxygenation, has a constant buffer value over the range 7*2 
to 7*o, the average values of different specimens being 25*3 for 
oxygenated blood and 24*4 for reduced blood (buffer values are 
here expressed as millimols. of base per unit change in P u ; cf. A., 
1922, i, 893). The difference between these two values is due to 
the loss of buffer value which occurs when oxyhaemoglobin is 
reduced (cf. preceding abstract), a loss which is partly compensated 
for by an increase in bicarbonate content. Thus, of the total 
buffer value, haemoglobin was responsible for 76*0% and bicarbonate 
for 6*9% in oxygenated blood, the figures for reduced blood being 
( 3'3% and 9*0%, respectively. Each additional molecule of 
oxygen taken up by haemoglobin at P u 7*3 caused decreases in the 
bicarbonate content varying from 0*50 to 0*59 in different specimens. 
On the above assumption, a mol. of Ipemoglobin when changed from 
the reduced to the oxygenated state therefore combines with an 
additional 0*50 — 0*59 equivalent of alkali. This value differs 
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from that obtained with solutions of crystallised heemoglobin and 
is hence probably influenced by some unknown variable factor 
in blood. As for solutions of haemoglobin, the amount of additional 
base combined with haemoglobin in blood on oxygenation was 
directly proportional to the amount of oxygen combined. Over 
the range P H 7*2 to 7*5 a rise of P n 0*1 caused an increase 0 f 
approximately 0*02 equivalent in the amount of base transferred 
from bicarbonate to haemoglobin by one molecule of oxygen. E. S. 

Evaluation of BuSers of the Blood. Edward A. Doisy. 
A P Briggs, Emily P. Eaton, and William H. Chamber 
U Biol Chem., 1922, 54, 305 — 329) —The authors have investi- 
gated the extent to which the various known buffer systems of 
the blood participate in binding carbon dioxide during the change 
of blood from the arterial to the venous state. In the results 
obtained from three specimens of human blood, from 87—95% 
of the carbon dioxide has been accounted for. Of the total amount 
taken up, 75—80% was due to the haemoglobin, less than 1% 
to the inorganic phosphates, and less than 5% to the buffers 
contained in the separated scrum. E. S. 

Measurement of the Alkalinity of the Blood. Cir. 0. Guo. 
laumin {J. Pham. Chim, 1923, [vii], 27, 5 — 23). Eor the measure- 
ment of the P n of the blood and the alkaline reserve, the methods 
described by Cullen (J. Biol Chem., 1922, 52 , 508) with very slight 
modifications give accurate results with inexpensive apparatus, 

H.K. 

Relations Existing 1 between Arterial and Venous Blood 
of the Dog with Special Reference to the Plasma Chlorides. 
Edward A. Doisy and J. W, Beckmann (J. Biol Chem., 1922, 
54. 683— 691.)— Analyses were made of arterial and venous blood 
drawn simultaneously from dogs. The results show that the 
migration of hydrochloric acid from plasma to corpuscles, which 
is to a large extent responsible for the buffer action of blood in 
vitro (cf. A., 1922, i, 963), occurs also in vivo as blood passes from 
the arterial to the venous state. Evidence was also obtained, 
although the results were less consistent, that the blood respiratory 
coefficient has a normal value, that the additional carbon dioxide 
contained in venous blood is approximately equally distributed 
between plasma and corpuscles, and that the corpuscles occupy 
a larger volume in venous than in arterial blood. E. S. 

Non-protein Organic Constituents in the Blood of Marine 

Fish. W. Denis (J. Bid. Chem., 1922, 54, 693 — 700) —Analyses 
previously made (A., 1914, i, 106) have been repeated using recent 
methods. The folk .ring are the average results, expressed in 
mg. per 100 c.c. of blood, for different species of elasmobranch and 
teleost fishes: Elasmobranch blood— non* protein nitrogen, 1000; 
urea nitrogen 800 ; amino-nitrogen 28 ; creatinine 6 ; creatine 25; 
uric acid H. Teleost blooij — non-protein nitrogen 65; urea 
nitrogen 9; amino-nitrogen 28; creatinine 1'0; creatine 6; uric 
acid 4. The blood of invertebrates was found frequently to contain 
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am ino-nitr°gen although considerable amounts were present 
n the muscle. E. S. 

^ Neutrality of Blood. J. Mellanby and C. C. Wood 
'proc Physiol. Soc 1922, lii-lii; J. Physiol 1922, 56 ; from Physiol. 
\ibstf-i 1922* 7, 490). — Corpuscles, partly freed from carbon dioxide 
nd suspended in 0*85% sodium chloride solution, have a slightly 
dd reaction. When exposed to alveolar air, these corpuscles 
bsorb carbon dioxide and the reaction tends to neutrality. On 
the other hand, serum from the same blood is alkaline in reaction 
ad on exposure to alveolar air becomes more acidic. This 
apparently paradoxical effect of carbon dioxide explains the 
approximate neutrality of the blood under varying tensions of 
carbon dioxide, and perhaps also the divergence which exists 
between the calculated reaction of the blood, based on the ratio 
of the free and combined carbon dioxide contained in it and that 
actually observed by direct experiment. W. 0. K. 

Combined Uric Acid in Ox Blood. Alice Rohde Davis, 
Eleanor B. Newton, and Stanley R. Benedict (J. Biol. Chem. } 
1922 54, 595 — 599).*— The uric acid compound present in the 
corpuscles of ox blood (cf. A., 1915, i, 612) has been isolated. It 
forms square plates which do not melt under 300°, and when 
hydrolysed with sulphuric acid yields cquimolecular quantities 
of uric acid and d-ribose. It is apparently a monobasic acid; 
its sodium salt has [a]S+20'42 \ E. S. 

Distribution of the Combined Uric Acid in the Corpuscles 
of Ox Blood. Eleanor B. Newton and Alice Rohde Davis 
(J. Biol. Chem ., 1922, 54, 601—602). — The combined uric acid 
(cf. preceding abstract) is present entirely in the erythrocytes. 

E. S. 

Combined Uric Acid in Human, Horse, Sheep, Pig, Dog, 
and Chicken Blood. Eleanor B. Newton and Alice Rohde 
Davis (J. Biol Chem., 1922, 54, 603— 605) —The combined uric 
acid compound (cf . preceding abstracts) seems to be present in the 
blood of all the above species but in much smaller amounts than in 
ox blood, E. S. 

Influence of Subcutaneous Injections of Indole and Scatole 
on the Nitrogenous Metabolism of the Rabbit. Frank P. 
Underhill and Robert Katsinow {J. Biol. Chcm. t 1922, 54, 
717— 720).— Using doses of 30 mg. per kg., no influence was 
observed. Indole, but not scatole, apparently increased the 
excretion of ethereal sulphates. E. S. 

Inorganic Metabolism. I. Inter-relations between Cal- 
cium and Magnesium Metabolism. L. Jean Bogert and 
Elizabeth J. McKittrick (J, Biol. Chcm., 1922, 54, 363—374).— 
The addition of magnesium citrate in amounts of 6 g. per day to 
the diet of four subjects caused an increased excretion of magnesium 
hoth in the urine and faeces. There was also an increase in each 
case m the total calcium excreted, and, in three out of the four 
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cases, ill both urinary and fsecal calcium. _ The similar addition of 
calcium lactate caused increase in both urinary and faecal calcium. 
There was probably also an increased excretion of magnesium. 

b, 8, 

Inorganic Metabolism. II. Efiecte of Acid-forming aud 
Base-forming Diets on Calcium Metabolism. L. Jea* 
Bogert and Elizabeth E. Kirkpatrick (J. Biol CAew., 1922, 
54 375 — 386 )— Although certain irregularities occurred, the results, 
in the main, indicate that acid-forming diets divert calcium from 
the faeces to the urine and also cause an increased total excretion. 
Base-forming diets, on the other hand, divert calcium from the 
mine to the fasces and produce a diminution in the total excretion. 

E. S. 

Inorganic Metabolism. III. Influence of Yeast and Butter 
Fat upon Calcium Assimilation. L. Jean Bogert and Rbtii 
K. Trail (J. Biol. Chem., 1922, 54, 387 397). In the case of 
four women, the addition of either yeast or butter fat to a diet 
which was otherwise vitamin-free produced an increased retention 
of calcium. The amount of calcium excreted in the f&ces was 
diminished. E ’ S - 

Antiketogenesis. IV. The Ketogenic- Antiketogenic 
Balance in Man and its Significance in Diabetes. Philip 
A. Shaffer (J. Biol Cbm ., 1922, 54, 399— 441).— Further work 
on the ketolytic reaction in vitro (cf. A., 1921, i, 754) has shown 
that, under proper conditions, one molecule of dextrose accomplishes 
the disappearance of two molecules of acetoacetic acid when the 
latter is in excess. On this basis, the values previously assigned 
(A., 1922, i, 83) to the antiketogenic factors must be doubled. This 
conclusion is supported by the results obtained by Wilder and 
Winter (A., 1922, i, 893),* but when applied to cases taken from 
the literature it leads to a calculated excretion of acetone substances 
which is considerably smaller than that actually found. The 
protein ketogenic factor has therefore been arbitrarily increased 
by 50%. With this modification, moderate agreement between 
the calculated and actual values has been obtained. In cases of 
severe ketosis (where the acetoacetic acid is in excess), each molecule 
of dextrose appears, without doubt, to be equivalent ketolytic 
substance for two molecules of keto-acid. At the threshold of 
ketosis, however, the dextrose molecule may have a lower value 
owing to oxidation taking place without its coming into contact 
with the keto-acid. The author discusses the bearing of these 
results on the dietetic problem of diabetes. E. S. 

Colorimetric Researches on Tryptophan. VII. The 
Tryptophan Requirements of Growing Rats (a Contribution 
to the Question of Cyclopoiesis). Otto Furth and Fritz 
Lieben {Biochem. Z., 1922, 1&, 325— 341).— Only a small fraction 
(3—8%) of the tryptophan consumed by rats is retained in the 



PHYSIOLOGICAL CHEMISTRY. i. 167 


body, the rest being destroyed. The mimina! tryptophan require- 
ment for rats per kg. of body weight is greater than for man. 

W. 0. K. 

physical Chemistry of Foodstuffs. Investigation of Acid- 
taste. Theodor Paul (Z. Elektrockem ., 1922, 28, 435-446),— 
By the employment of the methods of psychophysics, and the 
introduction of a new terminology, the measurement of acid-taste 
lias been placed on a quantitative basis. Molecular acidity is 
defined as the number of mols. of hydrochloric acid, dissolved in a 
: fixed volume of water, which tastes as acid as one mol. of the acid 
! substance dissolved in the same volume of water. The molecular 
! acidity is determined, not only by the hydrogen-ion concentration, 

: "but also by the capacity of the solute to yield its reserve of hydrogen- 
lions to the tongue, and, to some extent, by the nature of the anion 
and the vapour pressure of the acid. The acids investigated have 
been arranged in a series of increasing molecular acidities, thus : 
carbonic acid, potassium hydrogen tartrate, acetic acid, lactic 
acid, ceacetoxypropiomc acid, hydrochloric acid, and tartaric acid. 
In this series, carbonic acid possesses the weakest, and tartaric 
acid the strongest acid taste. This order is not in agreement 
with the dissociation constants of these acids. For example, the 
two acids, a-acetoxypropionic and tartaric acids, although possess- 
ing very similar dissociation constants, show very different mole- 
cular acidities. The molecular acidity decreases slowly with 
.increase in concentration. The curves obtained by plotting acid 
■taste against concentration show ; several points of resemblance 
jwith the “sweetness” curves of “saccharin” and dulcin. The 
two properties, acid-taste and sweetness, behave in an analogous 
manner with increase in concentration, and this suggests that 
similar relationships may exist between these and the salt and 
bitter qualities of substances. \\\ e q 

The Course of Oxidative Processes [: in the Cell]. Heinrich 
Yieland ( Ber 1922, 55, [£], 3639 — 3648). — A lecture delivered 
it the centenary of the Versammlung Deutscher Naturforscher und 


Glutathione. H. A Thermostable Oxidation-Reduction 
SfE; Hopki * s and M * DlX0 * ( J - Chem., 

is-, w, 5^7 563). A continuation of the investigation of the 
ecenty discovered glutathione (A., 1921, i, 635) has shown that, 

t! i [wJ 0118 ln the ceI1> thLS di P e Ptide is mainly associated with 
insoluble, thermostable agents which act as hydrogen donators and 
vZT k thermostable reducing system of the tissues. 

tissue which has been extracted with water, treated repeatedly 
dekrw/ Wt ^ er ? T altcrTlativ °ly heated for three hours at 100°, 
ODfratiVm 6 a ^hol, and finally dried in a vacuum, all the 
bendpiHnfo P CI ^°f med anaerobically, when ground and sus- 
MtlZl ? h °S hate ^ u , ffer mixture^,, 7-8) containing oxidised 
it s rerhinn ab 6 rapidl y to reducc methylene-blue, that portion 
g power which depends on the presence of the di- 
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i Tiracticallv unaffected by this treatment. The 

peptide boP J however, sensitive to oxidation (f ot 
Set hyX n^oidde) and are even slowly destroyed by 
mSar oxvsen The latter effect is enormously acceleraW 
— S of gluatathione. When suspensions of muse* 
by trio presence e aerated in the presence of the di- 

tone, P^ ; asabove.«e ae ^ rf fa cjnm . for 


peptide oxygen 


used At the same time carbon dioxide is 
ff*®, respiratory quotient” of the process being about 
P -t^ at ’first and falling off considerably during the later stages. 
TheJe results sugge t that a thermostable mechanism for oxidatiom 
Ind reductions coexists with the specialised enzymic mechamsmu 
living tissue. 

o{ sulnhur in the Skin of Children Aged Less 
than One Year. E. Laborde (Bull. Soc. Ghim. bid., 1922, 4, 
— 586). — In the skin of three children approximately 0’2% of 
sulphur was found. In the healthy skin of another who had died 
from poisoning by sulphuric acid there was 0 16 / 0 , whit tle 
burned areas of the skm contained 0 3 < /<>. w . u. n. 

Chemistry of the Liver. UbaldO Sammartino (Block m 2, 
1000 132 343—351)- — An analysis of the fats in horse liver shows 
the*presence of kephalin, lecithin, myristie acid, butyric acid, and 
other fatty acids, and certain glycerol and cholesterol esters. 


The Proteolytic Enzymes of the Spleen. S. G. Hidis 
(J Biol. Chem . ., 1922, 54, 177— 202).— At least three enzymes, 
namely, a-protease, p-protease, and erepsin are present _m the 
spleen of the ox (of. A., 1904, ii, 58; Morse A. 1917 i, 606; Dernty 
A. 1918, i, 464). A partial separation of these has been etlecteO 
by extracting the minced spleen successively with dilute acetic 
acid, casein, and 5% sodium chloride. The acetic acid extract 
contains all three enzymes; the casein extract contains mamlj 
fl-protease and erepsin; whilst a solution in sodium hydroxide of 
the globulin obtained from the sodium chloride extract contains 
mainly a-protease. If the spleen is kept for any length of tune in 
alkaline solution or at an acidity less than P n 5'2, the enzymes 
show a loss of activity which cannot be revived by acids. a-rro- 
tease, which acts in alkaline solution, converts proteins into peptone 
more rapidly than peptones into amino-acids ; its action is mhibited 
by serum-albumin (cf. also Bradley, A., 1922, i, 896). E. 


The Catalytic Destruction of Carnosine in Vitro. Winifred 
Mary Clifford (Ltochem. J 1922, 16, 792 — 799). — A catalyst is 
described which is capable of destroying carnosine in muscle extrac ■ 
It is present in ox, rat, and cod muscle, but is absent in the muse e 
of invertebrates such as the oyster and the lobster. It is a o 
present in the liver of the r^t and of the ox. The kidney of t e 
rat, ox, or sheep does not contain it. The curve of action of t 
catalyst is unlike any enzyme curve. The possible mechanism o 
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.. act ion is discussed. It is also suggested that carnosine may be 
1 intermediate product of metabolism. S. S. Z. 

twetion of Acid and Ammonia. Roger S. Hubbard and 
SaETJEL A. Munford ( J . Biol Chem ., 1922, 54, 465 — 479). — From 
° statistical analysis of the results of a series of analyses of human 
Jnne the authors conclude that the excretion of ammonia varies 
with the volume and the reaction of the urine but is not directly 
affected hy the amount of acid excreted. The relation between 
the reaction of the urine and the excretion of ammonia is con- 
erned rather with the concentration of the ammonia than with 
aC tual amount excreted. The latter fact is interpreted as 
supporting the theory (Nash and Benedict, A., 1922, i, 191, 483) 

: hat the kidney is the seat of formation of ammonia. E. 8. 

The Influence of Fat and Carbohydrate on the Nitrogen 
[Hstrihution in the Urine. Edward Provan Cathcart 
BiooheM. «/., 1922, 16, 747—753). — The output of total nitrogen, 
m and ammonia rises on a fat diet and falls on the addition of 
jarbobydrate. The output of uric acid is low on the fat diet and 
increases on the addition of carbohydrate whilst the output of total 
creatinine is but little affected by the change of diet. Small 
amounts of creatine are excreted on a carbohydrate-free diet. 
The output of undetermined nitrogen is greater on diets containing 
carbohydrate than those from which carbohydrate is absent. 

s. s. z. 

Constancy of the Creatine-Creatinine Excretion in Children 
on a High Protein Diet. Victor John Harding and Oliver 
Heney Gaebler ( J . Biol. Chem 1922, 54, 579 — 587). —The same 
amount of total creatine (creatine +creat mine ) is excreted by 
normal children of the same age when under the same environment. 
The amount excreted per kg. of body, weight (“ total creatine 
coefficient ”) is constant for children of all ages and is of the same 
magnitude as the creatinine coefficient of an adult man. E. S. 

Elimination of Cholesterol in Urine. Wilhelm Grunke 
(IMero. Z. f 1922, 132, 543 — 555). — Cholesterol occurs in normal 
urine only in traces. In one case of icterus out of nine, 10*1 mg, 
per day was found, and in one case of diabetes out of five, 12*9 mg. ; 
mother cases there was no more than a normal amount. 

W. 0. K. 

Comparative Toxicity of Ammonium Salts. Frank P. 
Underhill and Robert Kapsinow ( J . Biol. Chem ., 1922, 54, 
151— 457).— From experiments on rats it is concluded that, in 
general, the toxicity of ammonium salts is directly proportional 
to their content of ammonia. E. S. 

Pharmacological Analogues of ac-2-Aminotetrahydro- 
aaphthalene. Julius von Braun, Heinrich Gruber, and 
hEORQ Kirsckbaum (Ber., 1922, 55, [J81, 3664— 3674).— See this 

vol,i,l07. * 



‘ abstracts of chemical papers. 

Chemistry of Vegetable Physiology and Agrioultu,* 

Some Microbiological Consequences of the Oxidising 
borne mic™ 5 and L Jaloijstee c 

175 “l054; of. A., 1922, ii, 13, 186).-ln„X 

to ascerttta lather radioactive elements function as oadati, 
regard to the activities of micro-orgtmsms cultu m 
offirobic and aerobic organisms were submitted to the act® 
t twSnnTy In the case of the anaerobic species (Boo*, 
ISTtl £ radioactive material exercised an inhibiting efa 
™ devdopment, the number of bacteria being, about one-twenty 
»nd the uas evolved about one-third of that in the control expert. 
£t whilst the action of the cataWat « on the aerobic species (i. 
lacticus) appeared to be of a favourable nature. . H. J. E. 

Influence of the Culture Conditions on the Liquefaction oi 
Gelatin and on the Production of Indole by Bacteria. Otto 
•Vknbeck (Biochem. Z ., 1922, 132, 457-479).— The Production 
d Mole and the liquefaction of gelatin by bacteria are inhibited 
by nitrogen-free foodstuffs such as glucose. Free ammoma on tie 
other hand, assists the liquefaction. "• u ^ 

Ultra-violet Absorption Spectra of some Vitaminic Ex- 
tracts. Hokacio Damianovich [Ami. Asoc. Quim. Argentina, 

1922 10 209 214). — Yeast extracts containing vitamin-5 show 

characteristic absorption spectra in the ultra-violet with general 
absorption in the extreme portion of the spectrum, and a band 
between 2478 and 2660 A. which appears to be due to a pynmidme 
or purine group. The absorption spectra of the oils from white 
and yellow maize, respectively, were also studied and a difference 
observed corresponding with the presence of vitamin- A in yellow 
maize oil and its absence from white maize oil. It is uncertain 
whether there is a causal connexion between presence of pigment 
and presence of vitamin-ri in the yellow maize oil. Photospectro- 
graphs of the liquids examined are appended. U VV . K. 

Synthesis of Water-soluble [Vitamin]-!? by Yeast Grown 
in Solutions of Purified Nutrients. Margaret B- Mac- 
Donald (J. Biol Chem 1922, 54, 243-248). -Using five different 
varieties of yeast, the author confirms the conclusion of Nelson, 
Fulmer, and Cessna (A., 1921, i, 386) that this organism is able to 
synthesise vitamin-5. 

Vitamm-D. Trevor Braby Heaton (Biochem. J 1922, ft 
800 — 808). — The activating substance of minimal concentrations o 
yeast (called by Wildiers “ bios ” and by Funk vitamin-5) is ?<? 
identical with vitamin-5. Organs of pigeons rendered polyneunt 
contain it in the same amount as those of normal pigeons. _• 
distribution differs from that of antineuric vitamin. Rats subsis . 
on a diet deficient in the water-soluble vitamin incur also 
deficiency of this activating substance. ’ 
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Influence of Amines on Fermentation. Julius Orient 
Biockm. Z., 1922, 132, 352 — 361). — The various amines used 
■hoff m g enera * a* retarding effect on fermentation by yeast when 
’ li e d in a concentration of 4‘8%. This effect, however, changes 
1 to one of acceleration if the concentration of the amine be either 
hi^r or lower, except in the cases of methylamine and betaine 
hirh inhibit the fermentation even in low concentrations. 

W.O.K. 

Fermentation of Sugar in Presence of Sodium Sulphite 
following Neuberg and Reinfurth. Equivalence between 
Aldehyde and Glycerol. Heinrich Gehle (Biochem. Z ., 
1922, 132, 566 — 588).— In the fermentation of sucrose by yeast 
Ijn the presence of sodium sulphite there is in general rather more 
[than one equivalent of glycerol formed for one equivalent of acet- 
laldehyde. This is particularly the case with small amounts of 
[sulphite, and a short fermentation time. As increased proportions 
sulphite are used, the rate of increase in the yields of glycerol 
d of acetaldehyde gradually decreases until the maximum yield 
obtained using 60% of sulphite calculated on the sugar. With 
Lcreasing percentage of sulphite, the rate of evolution of carbon 
ioxide is decreased. W. 0, K. 

Equivalence in the Production of Acetaldehyde and Glycerol 
a the Second Form of Fermentation. C. Neuberg, J. Hirsch, 
nd E. Reinfurth ( Biochem . Z ., 1922, 132, 589 — 596). — Gehle's 
esults (preceding abstract) are vitiated by a systematic error in 
he estimation of the acetaldehyde. If this be estimated gravi- 
netrically by the “ dimedon ” method (A., 1920, i, 914), precise 
‘quivalence between glycerol and acetaldehyde is found. 

W. 0. K. 

The Chemistry of Fermentative Phenomena. Carl Neu« 
berg (JBer., 1922, 55, [B], 3624— 3658).— A lecture delivered at 
the centenary of the Versammlung Deutscher Naturforseher und 
Aerzte. H. W. 

The Presence of Urease and Urea in Fungi. A. Goris and 
P. Costy {Compt. rend., 1922, 175, 998—999; cf. A., 1922, i, 1220). 
-The distribution of urease in the pileus, stipe, and hymenium of 
twelve species of fungi was investigated. In all cases the hymenium 
contains the greatest proportion of the ferment. A brief account 
of the method of extraction and estimation of the urease is given. 

H. J. E. 

The Action of the Nitrogen of Hexamethylenetetramine 
on Plant Growth. E. Blanch, W. Geilmann, and F. Giesecke 
[I Landw., 1922, 70, 221 — 251). — Pot experiments are described, 
show that hexamethylenetetramine is as effective a fertiliser 
ammonium, sulphate. The soil bacteria decompose the substance 
Hjtfl ammonia, which is nitrified in the usual way. The presence 
? hexamethylenetetramine in liquid farmyard manure, preserved 
I the addition of formaldehyde, brings no unfavourable conse- 
: Ttences. A. G. P. 
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, r .i ifatinns ol Salts on tli© Destruction aus 
o^ eE - fe nf S^cht Plants. W. S. bn (Bin chmj, 
494 -- 510 ).— The rate of disappearance of starch fro® 
19^Z, loA flO | ut - 0n 0 { a S alt is influenced by the 

plant cells nnme 9 £ kations and also barium and glueing 

kationof the salt, uni™ samo time cause an 

effect the sota tumoi g ^e starch ^ a whilst magnesi^ 

increase of If > on the other hand - the 

calcium, and st ^ ^ solution of ma ltose the synthesis of starch 
is inhibited bv the presence of barium, cassium, lithium, sodium, 
calS^toium, Rubidium, magnesium, and strontium m oA, 
of decreasing activity. 

_ xv TTvdrnlv^is of Starch under the Influence 

t S ^ in pi w S. Iutx (Biochem. Z., 1922, 132, 

5 l ^-)5 ■ of. preceding abstract). -Similar results are obtamed 
Sfl, aAons, the organic anions behig particularly active in nw, 
the osmotic pressure and influencing the synthesis andhyjg,* 
■of starch. 

542 ■ cf . preceding abstracts).— The salt effects described in the 
preceding two abstracts would be harmful to plants, but t appeal, 
thatoertain ions act antagonistically to each other. Calcium, for 
instance, may inhibit the effect of sodium. In this way, the existence 
of halophytes may be understood. w • u ’ 

Pigments of the Mendelian Colour Types in Maize : iso- 
fliiprcitrin from Brown-husked Maize. Charles E. Sasdo 
a Q ud H K Ctlett (J. Biol. Ckem 1922, 54, «29-645 - 
isoQuercitrin has ben isolated from the husks of a brown-husM 
m.im It forms primrose-yellow, ncedle-likc plates, m. p. 2-0- 
222 - 5 ° and is probably identical with the ragweed glucoside 
obtained by Heyl (A., 1919, i, 615). Aqueous solutions >o h* 
quercitrin give an olive-green coloration with feme chlonde, a 
yellow prefipitate with lead acetate, and a ros^red edour ™ 
reduction with magnesium and hydrochloric acid. The yellow 
colour of the substance is intensified by sodium carbonate Mi 
dilute ammonia. The spectral transmission curves of both wo- 
quercitrin and quercetin have been determined. 


Biological Adsorption from Solutions of Metallic > Salts. 
Friedrich Pichler and Artur Wober ( Biochem . 

420 — 438). — An investigation of the adsorption particularly ® 
copper and also of mercury and cerium from solutions of i 
salts, by the spores of maize rust ( ? } (Maisbrandsporen). lu 
there is a connexion between the degree of adsorption ano^ 
toxicity of the ion. " * 
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New System for the Linear Representation of the Structure 
I all Organic Compounds, T. Sherlock* Wheeler (Ckem. 
Jews, 1923, 126, 33—35, 49 — 50, 66 — 67). — A system designed 
o enable the structure of all organic compounds to be represented 
[nearly by a simple arrangement of letters and figures, from which, 
nth the aid of a few rules, the graphical formula could be deduced 
asily. The original must be consulted, as the paper does not 
end itself to abstraction. 


The Solubility of Methane in Water and Organic Solvents 
mder Pressure. F. Fischer and C. Zerbe (BrennstojJ-Chem., 
.922, iv, 17— 19).— The solubility of mine gases of the composition 
nethane 79*4%, carbon dioxide 0'7%, oxygen 2*8%, and nitrogen 
[7’1% in a large number of solvents under a pressure of about 
iO aim., and also the composition of the gases evolved from the 
Solvent were determined. The latter in most cases differed little 
4)ni that of the original mixture, so that the figures obtained may 
e taken as approximately true for pure methane. The figure 
)i the solubility in water (0 09 c.c. per g. for 1 atm.) is, however, 
)o high owing to the higher solubility of carbon dioxide. The 
ighest figure obtained Ls 1‘34 for light petroleum (b. p. below 65°) 
(there include : for ethyl alcohol 0*60, for chloroform 0'32, for 
niline 0*16. If the product of these solubility figures and the 
arface tension of the solvent are calculated, a series of figures which 
pproximate to a constant is obtained as previously shown by 
Ihristofi for carbon monoxide. Water, nitrobenzene, aniline, and 
bloroform are exceptions. Both surface tension and solubility, 
owever, decrease with a rise in temperature, and it is questionable 
hether a fair comparison is obtained at a uniform temperature 
'(f) between liquids of widely differing b. p. C. I. 


The Constituents of the Fraction of a Borneo Petroleum 
hich Distils between 37° and 81°. G. Chavanne (Bull. Soc . 
m.Belg., 1922, 31, 331— 364).— An examination of the petrol 
lowed that all the possible isomerides of hexane are present, as 
o all the hydrocarbons derived from cydopentane and cudo - 
isane the boiling points of which are included in the fraction 
vestigated. With the exception of ethylcyc/obutane, all the 
ciic compoimds. present are derived from five- or six-membered 
r* e hexanes present, normal hexane is the most 

t ^Mant followed by wohexane and y-methylpentane, whilst 33- 
n yfimtane and Py-dimethylbutane are present in much 
saturated cyclic hydrocarbons present 
» are c yctohexane and methylq/dopentane. A number 
i^eTr^ nt8 are P 1 ® which mer slightly, if at all, from 

VOL. cxxiv^i 6ratUre) and the aUthor stAtes that the critical 

h 
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temperature of solution in aniline (cf. Chavanne and Simon, A, 
mf ii 267 432, 433) and the density are important factors m 
theexperimental ’study of complex mixtures of hydrocarbons (d , 
Chavanne and Simon, A., 1919, ». 380). «• 0- K 


The Mechanism of Thermal Docomposition of thePentan* 

G. Calirgaert [ J . Anver. Chm. Soc ., 1923, 45,13^135}^ 


r ('attncaert (J Armr. Chem. Soc., 1923, 45, 130 135).— 

Whwl nentane vapour is passed through a tube at 600 , it is da 
Wlien penw & mixture o{ hydrocarbons. Undej 

Eperii^entol conditions, about 30% of the pentane * is dewm- 

i ^ j aao/ n f the product consists of unsaturated hydro- 
rarbons ^The ^producT contains hydmgen 5%. methane 12% 
ibW nronane 10%, pentane 4%, ethylene 10%, propylene 
2ffbS^ 8?%d 6% of a C 4 H 6 hydrocarbon. These resnl, 
co^pondivith a rupture of the pentane molecule at the cental 
ST atom, giving an ethyl and a propyl group, one of which® 
then saturated at the expense of the other, which becomes un- 
iterated the change going mamly m the direction of forming 
ethaiw^and propylene. Under similar conditions, Mopentane k 
a so decomposed and an analysis of the products i shows that mta 
case the molecule breaks on one side or the other of the tertey 
carbon atom. This results in a methyl and an isobutyl group 
which give methane and A*- or A*-butylene A second reaction 
gives an ethyl and an isopropyl group and ethane results but never 
propane. There is also another reaction which occurs to a small 
extent and results in the formation of amylene, and, finally, a 
part of the amylene and butylene give, by a secondary .reaction, 
butadiene and pentadiene. 

Constitution of Squalene. Riko Majima and Bennosuke 
Kubota {Japan. J . Chem. } 1922, 1 , 19—33).— ;An English tram- 
] at ion of the paper previously published in Japanese (this vol., 
i, 1). 

Preparation of Methyl Bromide. Artur Bygden (J. p. 

Chm 1922, [ii], 104, 285-288). -Steinkopf and Schwen A., 
1921, i, 841) have obtained a 77% yield of methyl bromide, calcu- 
lated on the bromine taken, if the reagents are employed *n the ratio 
of 1 atom Br+0’5 atom P+2'5 mol. MeOH. It is now shorn 
(cf A., 1911, i, 43; also Holt, T., 1916, 109, 1) that a 97 3/, 
yield may be obtained by using the following molecular propor- 
tions : lKBr : 3H 2 S0 4 : 2MeOH, the acid being diluted wth one- 
third its weight of water previously to the addition of the o 
reagents. The "lost economical preparation, considering 
cost of all the materials, is, however, effected by the use 
lKBr : 3^30* : l*25MeOH, the yield being then 95 ’9%. VV . b- - 

The Spontaneous Decomposition of Unsaturated 
Iodochlorides. Lloyd H Howell (-/. Amer. Chm. Soc ., , w ' 
45, 182—187; cf. Noyes, A., 1920, i, 469).— When ^chloroeth^ 
iodochloride decomposes spontaneously the products are i 
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^ O nochloride> trichloroiodoethane, aapp-tetrachloroethane, and a 
ichloroiodoe thane, and of these the first two are formed in much 
jgef amounts than the last two. Under similar conditions, 
3-diehloro- Modoethylene iodochloride gives no saturated com- 
ound except hexachloroethane. The principal products in this 
are iodine monochloride and dichlorodi-iodoethylene, together 
rith some a-chloro*ap(3-tri-iodoethylene and some trichloroiodo- 
thylene. The changes consist in several rearrangements involving 
he splitting off of chlorine and iodine monochloride from the iodo- 
hloride group, the addition of one molecule of iodine monochloride 
, r of chlorine to the unsaturated residues, and the replacement of 
jdine by chlorine or vice versa. If the carbon atoms of the double 
mion in an unsaturated aliphatic a- iodochloride hold hydrogen 
toms, the products of its decomposition are saturated halogen 
[erivatives, but if they hold only halogen atoms, the decomposition 
sads to unsaturated products. Compounds described are: aa{J- 
"richhro-x-iodoethane, b. p. 101 — 102° /31 — 32 mm., dg 2-266, ri$ 
•58S4; 0) aa dickloro-friodoethane, b. p. U6— 148°/28 mm., 
j» 2-861; z$4ichloro-z$4i-iodoetkylene, b. p. 243‘4°, m. p. 2*5— 3*0°, 
^2*934; and a.-cMoro-oL^-lri-iodoetkylene, W. G. 

Synthesis by Means of Magnesium Allyl Halides. Samuel 

Ioffey {Rec. trav . chim. } 1922, 41, 652— 654).— A repetition of 
Jaworsky’s preparation of allyldimethylcarbinol (A., 1909, i, 151) 
showed that dimethylallylcarbinyl allyl ether, C 3 H 5 -CMe 2 -0'C 3 H 5 , 
s obtained as a by-product, the yield being about 20%, calculated 
jnthe basis of. the allyl chloride used. It is a pale yellow, mobile 
ail, b. p. 190-193°, « 0*8765, d* 0*8754, T4750. Dimethyl- 

illylcarbinol has m. p. -73°, d{? 0*83553, d 1 ' 0*83452, »g 1*430. 
rhe acetate, obtained in 40% yield by modifying Houben’s method 
[A., 1906, i, 520), has m. p. —94*5°, b. p. 46— 48°/21 mm., or 136 — 
l38°/atmospheric pressure {decomp.}, 0*88797, d? 0*88720, 
a{j 1*4230. Neither of these substances reacted with solutions of 
perbenzoic acid. H. J. E. 

i 

The Oxidation of Propylene Glycol with Potassium Per- 
manganate. William Lloyd Evass (J. Amrr. Chem. Soc. } 1923, 
171—176; ef. A., 1912, i, 743).— A study of the oxidation of 
iropylenc glycol by potassium permanganate at 50° and 75° in 
be presence of various concentrations of alkali. In neutral solu- 
tions, the products are acetic acid and carbon dioxide, but above 
lertain minimum concentrations of alkali, oxalic acid is also an 
nidation product. Rise in temperature causes an increase in 
the production of carbon dioxide and a decrease in the acetic acid. 
Lactic and pyruvic acids are probably two of the intermediate 
the lactic acid arising either from the oxidation of lact- 
waehyde or from the rearrangement of pyruvaldehvde in the 
presence of alkalis. The acetic acid is probably obtained either 
h ^ oxidation of acetaldehyde, present as a dissociation 
L nmV. V? r J roia ox ^tiou of pyruvic acid. The oxalic ?cid 
f 8 P a y formed (a) by the oxidation of glycollic acid obtained 

k 2 
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acid, formed from x^Xehvde pyruvic acid > or glyoxylic •<& 
the oxidation of fon ^i v y feutrfdfaing the acida formed, (6) by 
The alkali functions i W 7 “ ta)(1 ehyde and pyruvic acid, (c) by 
increasing the enohsation o u valdehyde to lactic acid. As 

causing the rearrangemei °* li P [' creaseS! the dissociation of the 
the concentration ofthe tw0 ot her compounds is sap. 

three-carbon atom compo ^ thc increased activity of the 

pressed in that direction, 8 duo to the lower point of dis- 

J3SWJ55*. &-i «*H“ ” th »’&*• 

alcohol itself. 

x* ronmptrical Isomerides by tbe Reduc- 

The Formation oI Geometo Sal kind (Ber„ 1923, 56, 

tion of Acetylene Denvatives. oug , (A > 1907> i( 22) 

[B], 187 — 192 ). — It has been sho P oH.CMj.C-C-CMe.yOH, 
that p«-dihydroxy*^’diH\e y . Q f hydrogen in the presence 
smoothly adds two atomic into MW 

<f. C0 K h P excne U V-CMcyCH:CH-CMe,-OH slender needles, 

sflCwrSi-i- «i“ ■ »^r 

lh« tomerio Bfo™. Jtwvwiely is <*Ublish«d by (he otatb 
relationship of which to smoothly hydrogenated in the 

ation that either W™* to Xmethylbutanediol. The, 
presence of spongy of 0 f 55 and 5 -14 parts in 

and [3-forms are solub A.cgj a t 16°. Either variety 

100 parts of light petroleum .00 •* 

is transformed by b ~ Zus eCil a mixture of the solid 
carbon disulphide, or anhydrous etner in ^ anda 

CH-CMe 2>0 (a liquid, b. p. 102-102-5°/755 mm., <*J 0-8226, 

^0*093 jprs 1-40926), which should be obtainable solely from 

the Sold 0 form. Under the action of 

Q5°/n) of potassium hydrogen sulphate at 160 , « r ot - l 

iodine the^oxide is, however, produced in good 

trlvcol so that interconversion appears to take place unae 

Stions Sin-, however, it is found that the a-isomende ^ 

water much more readily than the p-form when ea .j 

similar conditions with a little iodine, it is considered to te mate 

in structure, whereas the fumaroid configuration is assigne 

^ The relative proportion of the «- and ^-glycols obtained J 
hydrogenation of the acetylenic compound appears to F ^ 
the rapidity of the action; the production of the «-van ^ 
favoured by the rapidity of the change. 
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The Cyclic Condensation Products of Acetone with 1 : 3- 

Diols. J* B*>eseken [with G, Schaeeer and P. Hermans] 
(Rec. c ^* ro » 1922, 41, 722—723 ; cf. Boeseken and van Loon, 
A., 1920, i, 837; Mannich and Brose, A., 1922, i, 1118)— Two 
condensation products of erythritol with acetone were prepared. 
icitone-erythritd [erythritol iso propylidem ether] has m. p. 135° 
an d is only slightly soluble in benzene, Diaceione-erythritcl 
\erifthritol diiBopropylidene dietker], m. p. 116°, is soluble in benzene. 
The solubility difference affords a means of separating the sub- 
stances from each other. H. J. E. 

A New Preparation of Monochloroacetic Acid. L. J. Simon 
and G. Chavanne (Cmnpt. rend., 1923, 176, 309— 311).— Mono- 
chloroacetic acid may readily be prepared with a yield of 90% 
bv heating trichloroethylene with 90 — 93% sulphuric acid at 
jgO—180 0 . The concentration of the acid and the temperature 
are regulated so as to give the best yield and the greatest reaction 
velocity. Part of the chloroacetic acid passes over with the 
hydrochloric acid and unchanged trichloroethylene and a certain 
amount remains dissolved in the sulphuric acid. The latter may 
be recovered by distillation under reduced pressure or by diluting 
the acid and extracting it with ether. Its presence dissolved in 
the sulphuric acid does not prevent the further use of the acid as 
a hydrating agent after the addition of the necessary amount of 
water to replace that used in the first hydration. W. G. 

Hydroxystearic Acid and some of its Derivatives. L. Guy 

RADCUFFEand W. Gibson ( J . Soc . Dyers and Col, 1923, 39, 4 — 10). — 
t-Hydroxystearic acid prepared by the action of sulphuric acid 
on oleic acid (ibid., 1920, 36, 65) and purified by repeated crystal- 
lisation from alcohol, melted sharply at 85°. The acid was further 
characterised by the preparation of the following derivatives : 
Methyl hydroxystearate, small, white flakes, m. p. 46° ; ethyl hydroxy- 
stearate, white flakes, m. p. 48*5° ; acetoxystearic acid, a white powder, 
m. p. 31—32°; and ethyl benzoxy stearate , a yellow oil. As an 
attempt to introduce the “NO a group into the stearic acid molecule, 
cc-bromostearic acid was prepared by Volhard’s method. Tt is a 
white substance, ra. p. 58°, and gives with silver nitrate, in alcoholic 
solution, a product free from nitrogen which seemed to be a 
mixture of a-hydroxy- and a-ethoxy-stearic acids. By the direct 
Action of fuming nitric acid in acetic acid solution on the original 
i'hydroxystearic acid, three substances were obtained, a greenish- 
yellow, crystalline compound, in. p. 83 — 83'5°, a yellow oil, and 
a white solid, m. p. 100—120°. Only the first of these was further 
investigated. It was free from nitrogen, and had a molecular 
or -V approximating to C 18 H 31 0 4 . No confirmation of this 
» ( ’ jjowever, be obtained by a molecular- weight determin- 

1 ? n ‘ nation with alcoholic potassium hydroxide in the cold 
r? analysis of the silver salt .gave values of 291—293, 
a ^ ftrm ing with the alkali a further half molecule was 

ised, suggesting a lactonic structure. Still no confirmation 
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of this was forthcoming, neither was it in accord with the number 
of oxygen atoms found by the combustion. G. F. M. 


aE-Dihvdroxynonoic Acid. Walter Krohs (Ber. Dm, 
pUrm. ties., 1922, 32, 336-338; cf Itoms and Deckert, A„ 
1921 i 219- Reinger, A., 1922, i, 623 ).— ^Mydroxynonmc acii, 
CHile'[CHl]/CH(0H)-CH(0H)-C0 2 H, was obtained by the actio, 
of 2% potassium permanganate on the t eorreaponding nonenoic 
acid (Harding and Weizmann, T., 1910, 97, -90) and has m. p. 123* 
(sinters at 119°). Dehydrating agents, such as 60% sulphuric 
acid do not convert it into an unsaturated substance, and with 
60°/ sulphuric acid and 40% acetic acid a monoacet.yl compound 
is formed. It is considered that the stability of the hydroxyl 
croup to dehydrating agents is due to the proximity of the carboxyl 
croup The acid was resolved into its optical antipodes by means 
of cinchonine. The l-acid has [«]& -17*44°; the dextro-md Mm 
not obtained quite pure. On further oxidation the acid easily 

decomposes but a well characterised dinitrate, 
decompose , ]4<C H ( om)^H(O-N0 LHXLH, 

and afi-diket-ononoic acid , C H 2 Me • [C II 2 ] 4 *C 0 • 0 0 * ^ ^ 2 H , were ob- 
tained. The latter has m. p. 95— 96°, and its dihydrazone , and 
disemicarbazide, m. p. 160°, were prepared, P. M. 


Crystalline Structure and Properties of Tartaric Acid. 

W. T. Astbury ( Proc . Roy. Soc 1923, [A], 102, 506 — 528). — Ev 
X-ray analysis, employing a Coolidge bulb with molybdenum 
anticathode, the unit cell in the crystal structure of active tartaric 
acid has been shown to be monoclinie, to contain two molecules, 
and to have the following dimensions : a = 7*693 A., 6-6*037 
A., and c=6T95 A. Molecules at the corners of the cell 
point in one direction, whilst those lying along the central line oi 
the cell parallel to the a axis point in a diametrically opposite 
direction. Intensity measurements of the reflections from various 
planes in the crystal enable the manner in which the unit cell is 
incorporated in the crystal structure to be ascertained, and hence 
the structure itself to be determined. This shows only one plane 
of perfect cleavage, viz., the plane about which lie the junctions 
of the hydroxyl groups, i.e., the plane (100). The junctions in the 
— OH— linkings are of a different type from the junctions between 
the hydrogens of the hydroxyl groups. In the main, the ascer- 
tained crystal structure is in accordance with known chemical 
and physical facts. The theory' of stereoisomerism of Le Bel and 
van’t Hoff is in its essentials confirmed, and the link between 
crystallographic enantiomorphs and the chemical stereoisomerides 
revealed. The rotatory properties of the acid are discussed with 
reference to the symmetry of the crystal and the spiral arrange- 
ment within the molecule, and it is shown that the assumption 
by Lowry of the existence of dynamic isomerides within the structure 
to explain these properties is unnecessary, the crystal structure 
itself affording a simple explanation of all the facts. Thus the 
fundamental crystal cell is constructed of molecules exhibiting 
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frfo spiral arrangements, one associated with the four carbon 
atoms forming the nucleus of each molecule, and one, oppositely 
directed, associated with the four hydroxyl groups. In these 
spiral formations are located the two opposing rotatory systems 
adequate to explain the anomalous rotator}' properties of the 
ac id and some of its derivatives. Most probably the dextro- 
rotatory property of ordinary tartaric acid is associated with the 
carbon nucleus of the molecule. It is shown to be impossible by 
the diffraction of X-rays to discriminate between the dextro- and 
laevo-forms of an optically active substance. J. S. G. T. 

Some Complex Organic Compounds of Bismuth. E. Moles 
and R. Portillo (Anal Fis. Quirn ., 1922, 20, 571— 576).— Pre- 
liminary data are given . on the preparation and properties of 
hismuthotartaric acid, bismutholactic acid, and bismuthocitric 
acid. G. W. R. 


A Synthesis of Derivatives of Muconic Acid. Erich 
Bbnahy and Rudolf Schinkopf (Ber., 1923, 56, [J?], 354—362).— 
The synthesis depends on the action of ap-dichloroethyr ether, 
CH 2 Cl*CHCl*OEt, on ethyl sodiomalonatc. 

ap-Dichloroethyl ether is added gradually to a suspension of 
ethyl sodiomalonatc in boiling ether ; after removal of a fraction 
containing chloroacetaldehyde, chloroaccta], unchanged dichloro- 
ethyl ether, and malonic ester, ethyl & a -butene-z%h&4etracarboxyfate, 
G(C0 2 Et) 2 .CH 4 CH2*CH(CO 2 Et) 2 , is isolated as a colourless, viscous 
liquid, b. p. 223 — 225°/l3 mm. (some decomp.). It is reduced 
by zinc dust and boiling glacial acetic acid to ethyl butane- axSfi- 
tetracarboxylate (cf. Perkin, T., 1894, 65, 579). It is converted 
by cold saturated alcoholic ammonia at the atmospheric temperature 
into the corresponding triamide, C 10 H 15 O 5 X 3 , small needles, m. p. 
230° (decomp.), and by concentrated aqueous ammonia into the 
letra-amide, C 8 H 12 0 4 N,j, small, colourless needles, m. p, 257° 
(decorap.) after incipient change at 238°. Hydrolysis of the ester 
with alcoholic potassium hydroxide solution and subsequent 
addition of lead acetate leads to the production of the salt, 
^ifrHio0 16 Pb 3 , which seems to be derived from a tribasic acid ; 
the ktter is an amorphous, brittle, colourless mass. The unsaturated 
ester is converted by bromine in the presence of chloroform in 
ethyl *$4nbrmobutane-zzmetracarb(>xylate 

, , 0Br(CO 2 Et) 2 *CHB r *CH 2 *CBr(CO 2 Et) 2 , 

esagonal pyramids, m. p. 61 — 63°, which, when distilled under 
i Pressure or wanned with pyridine, passes into 

olourlws matted needles, m. p. 50-57°. The latter substance 
?e, u , ce "y Z1I * C dust and glacial acetic acid to ethvl butane- 
The ester is converted by fuming hydro- 
at , „,r 'j' i a B1 * x ^ ure fy-dielhoxy-n-butane-*x&&-tetra- 
dioS r’ 4 {. C0 0ur]ess needles - m ' P- 132°, '' hl ch evolve carbon 
ncii m-a ii a ^ 0Ut ^0°, ar >d fiy-dielhory-n-bulane-zi-iitai Mryltc. 
ac >«, crystalline scales, m. p 19-5°, b. p. 149°/13 mm. The latter 
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Mid is converted by bromine in the presence of chloroform into 

a h-dibY07no-$y-di(<i -dibfoniO€thoxy)(idip < ic acid, 

CO^€H^®(O‘CHBr*CH 2 Br)*CH(O*CHBr‘CH 2 Br) , CHBrC0 a H j 

small, colourless needles, m. p. 77—78 . 

The condensation of an excess of ap-dichloroethyl ether with an 
ethereal suspension of ethyl sodiomalonate at a low temperature 
leads to the production of ethyl $-cMoro-a.- ethozyetkylrmlonaif^ 
CH 2 Cl , CH(OEt)*CH(C0 2 Et) 2 , a colourless, mobile liquid, b. p. 149- 
152* /13 mm. H ‘ 

Selective Hydrogenation. Thomas Percy Hilditch and 
Charts i Watson Moore (J. Soc. Chrn . 1923, 42, 15— 17t)_ 

Conclusive proof of the preferential saturation of one or more 
double bonds in the catalytic hydrogenation of compounds con- 
taming several unsaturated linkings is furnished by a study of 
the hydrogenation of a number of natural oils and of the esters 
prepared from their fatty acids. Samples were withdrawn at 
intervals corresponding with a drop of 10—20 m the iodine value, 
and the proportion of saturated and unsaturated fatty acids and 
of oleic to linoleic acid was calculated from the iodine values 
obtained. It was found that the amount of saturated derivatives 
present did not increase until the amount of linoleic derivatives 
had fallen to 10%, or even less, of the mixture. It is clear, there- 
fore, that linolcin and linolenin are almost completely hydrogenated 
to olein before the unsaturated centre in olein is affected. In 
the case of the free acids, the strong attraction between the free 
carboxyl group and the metal dwarfs to some extent the relative 
activities of the different unsaturated systems. G. F. M. 


Perilla Oil. K. H. Bauer (Chem. Umchau , 1923, 30,9—11; 
cf . A., 1922, i, 983).— The unsaturated acids obtained by debromin- 
ating the bromides soluble in a mixture of ether and glacial acetic 
acid were oxidised by Hazura’s method with alkaline permanganate. 
The resulting mixture of hydroxy-acids was extracted successively 
with light petroleum, ether, and water. The light petroleum 
extract was a viscid, yellow oil, which slowly deposited a crystalline 
mass and was similar to the corresponding extract of the oxidation 
products of the total fatty acids from perilla oil. The crystalline 
deposit consisted of palmitic acid, and was due to the imperfect 
separation of saturated and unsaturated acids given by the lead 
salt-benzene method. The ethereal extract consisted of a white, 
crystalline mass "of dihydroxystearic acid, in. p. 131°, and com- 
prised 5*7% of the denominated acids originally oxidised. Glycer- 
ides of oleic acid are therefore present in perilla oil The aqueous 
extract comprised only 1'5% of the original acids oxidised, and its 
nature was not determined. Very small quantities of linusic and 
isolinusic acids were isolated from the insoluble residue. It appears 
from this that the linolenic acid from perilla oil gives the same 
hexabromostearic acid as that from linseed oil, but on oxidation 
of the former with alkaline ^permanganate, in addition to linus^ 
and isol music acids, an isomeric hexahydroxystearic acid is obtained, 
which is not obtained from the linolenic acid from linseed oil. 
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linolenio acid obtained by the denomination of hexabromo- 
stoaric acid is, however, different from that originally brominated, 
and only yields 14% of its weight of insoluble bromides. It there- 
fore appears that conclusions as to the presence or absence of 
isomeric linolenic acids cannot be based only on the behaviour on 
bromination. H. C. R, 

The Equilibrium between Formaldehyde and Amino- 
acids in Aqueous Solution. Julius Svehla (Ber., 1923, 56, 
[5], 331 — 337). — The reaction between amino-acids and formalde- 
hyde in dilute aqueous solution has been examined, and the corre- 
sponding equilibrium constants are calculated in accordance with 
the equation : . C m X jC A]<i _^ d = K . The following values are 

observed: glycine, 1‘73; alanine, 14*1; valine, 28*9; leucine, 
36*8; aspartic acid, 25*7 ; glutamic acid, 30*7. Leucylglycine 
appears to react with two molecular proportions of formaldehyde 
in dilute aqueous solution. 

In the cases pf the simpler amino-acids, the measurements are 
; effected by determining .the freezing points of solutions of the 
acid and formaldehyde singly and when mixed. With the more 
complex acids, the results are deduced from determinations of 
their solubility in pure water and in formaldehyde solutions of 
various concentrations at 25°. H. W. 


Action of Aldehydes on Mixtures of Sulphites and Hydrogen 

Sulphites. J. Estalella (Anal. Fis. Quim. } 1922, 20, 437 — 441 ). — 
When formaldehyde is added to a solution containing potassium 
sulphite and potassium hydrogen sulphite, the following reactions 
take place successively : (1) H^H0+KHS0 3 — OITCH/SO^K and 
(2) RCHO-f-K 2 Sq 3 -hH 2 0-OH*OH 2 -S0 3 K-fKOH. The gradual 
liberation of potassium hydroxide is demonstrated by the reddening 
of added phenolphthalein. A similar reaction is given by a solution 
of potassium sulphite alone in the presence of carbon dioxide, but 
the red colour with phenolphthalein is then non-persistent. It is 
suggested that the presence of carbon dioxide in the distillate may 
interfere with the estimation of volatile acid in wines. 

G. W. R. 

Density and the Refractive Index of Mixtures of Acet- 
aldehyde and Water or Ethyl Alcohol. E. van Aubel (BuU. 
Acd, roy. Belg., 1921, 160 — 162). — Mainly a question of priority, 
i Attention is also directed to some values for the coefficient of thermal 
expansion of certain mixtures of acetaldehyde and water. 

E. E. T. 
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acetal of propylglyoxal. The action of methyl alcohol on the 
mixture of acetals yields the dmethylacetal of propylglyo^ 
(IH-'CO’CHfOMe),. This is a mobile, colourless liquid, b. p. 65- 
66°/14 mm. which forms a disemicarbazone crystallising from 
acetic acid with one molecule of the solvent m p above 250^, 
and a osazone, yellow needles, m. p. 105 . On boiling with 3% 
sulphuric acid, hydrolysis takes place with hberation of propyl 
qlyoxal , a yellowish-green liquid, b. P • 36 ,/ 16 m . m ‘> } he Va Pour 
is of the same colour as the liquid. On being kept m a sealed 
tube, it becomes viscous and of paler colour, in air it is rapidly 
oxidised. It has a powerful reducing action and rapithy restores 
the colour of Schiff’s reagent. “• ®- 

The Nomenclature of Steric Series. A. Wohl and K, 

Freubenberg ( Ber.y 1923, 56 [ B ] two almost 

simultaneous communications (Wohl, A., 1922, l, 626, Freudem 
berg, A., 1922, i, 623) systems of nomenclature of stone series 
have been proposed which differ from one another in certain details ; 
in order to avoid confusion, the following system is advocated. 

The direction of the rotation of a compound is indicated by 
prefixing the sign + or — to the name, thus (fi- )-glucose, or (4* )■ 
tartaric acid. This is the only possible system in the case of many 
substances, such as tannins and alkaloids, which cannot at present 
he brought into line with the stereochemical structure of the sugars. 
It is, however, open to the objection that it is not distinctive in 
cases in which the sign of rotation varies with the concentration 
(malic acid), or in which inversion occurs when the acid is converted 
into its salt glyceric acid). 

The genetic relationship to glyceraldehyde is adopted as the 
determining factor in the nomenclature of hydroxy-acids and 
rH0 u sugars. The d-form of the aldehyde 

TT ATvVt atj hit nun » written as shown in the annexed 

H'L-OH OH*CH 2 *t-CHO f ormi ji ae i an d H. All compounds 

CH 2 *0H OH containing one asymmetric carbon 

(I.) (II-) atom which are genetically related to 

glyceraldehyde and in which the hydroxyl group is to the right of 
or below the asymmetric carbon atom belong to the d -series. 

In the cases of compounds with several carbon atoms, each of 
the latter is indicated in the same manner; the system is dis- 
tinctive for the sugars themselves and their unsym metrical deriv- 
atives. If the carbonyl group is written at the top of or to the 
right of the formula, the position of the steric model is established, 
and also the configurative formula. The order of the single carbon 
atoms is from bekw to above or from left to right, because this 
sequence corresponds with the relation of the sugars to glycer- 
aldehyde; (-f) -glucose is thus designated ddld. [This necessitates 
an inversion of Fischer’s symbols in the cases of gulose, idosei 
xylose, and threose, as proposed previously by Rosanoff (A., lww 
ii, 320).] 

The mode of formulating symmetrical derivatives of the sugars 
according to this system is somewhat indefinite. Thus, saccharic 
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cic [ is lettered ddld if regarded as derived from glucose and 
rjl if considered as formed from gulose. In such cases, it 
recommended that the relationship to the more important sugar 
iould be expressed, or, as this is arbitrary, that merely the sign 
[rotation should be given, (-j-)-saecharic acid. H. W. 

Optical Rotatory Power of Sugars in Hydrochloric Acid. 

Zechmeister (Z. pkysiJcal. Chem ., 1922, 103, 316—336).— 
te optical rotation and its change with time has been determined 
1 0° and 10° in concentrated hydrochloric acid (40 -6%) solutions 
)r various concentrations of the following sugar’s ; dextrose, 
aiactose, mannose, arabinose, xylose, rhamnose, and laevulose. 
%e results show that aldo-hexoses and aldo-pentoses in cold 
lining hydrochloric acid solution undergo a measurable reversible 
fjange which is evidenced by a large increase of the specific 
station to a constant end-value. The position of the end-value 
; determined by the concentration of the hydrochloric acid, and 
q highly concentrated acid exceeds the value of [a] D for the a-form 
f the sugar in water solution. In the case of dextrose, in 46'7% 
ydrochloric acid the value of [a] 0 i2 is +202°. Laevulose shows a 
omewhat irregular behaviour. Possibilities for the explanation of 
his phenomenon are considered. J. F. S. 

The Biochemical Synthesis o an a-d-Mannoside Starting 
rom Manna. H. H£rissey ( Compt . rend., 1922, 175, 1110— 
112; cf. A., 1921, i, 628). — The action of dried and powdered 
ucerne seeds [as a source of n-d- mannosidase) on manna in presence 
rf methyl alcohol results in the formation of a-methyl-d-mannoside. 
[he manna was not present in pure condition, but as carob seed 
Ceratonia siliqua), which contains a considerable amount of the 
sarbohydrafce. The author suggests that in such a reaction the 
iugar may have at the moment of formation a different structure 
rom that which it possesses in the crystalline form, and indicates 
he possibility of preparing glucosides directly from starch by a 
suitable choice of enzymes. H. J. E. 

The Constitution of the Disaccharides. VII. Sucrose. 

Walter Norman Haworth and Wilfred Herbert Linnell 
T., 1923, 123, 294—301). 


The Constitution of the Disaccharides. VIII. Sucrose. 

Jvalter Norman Haworth and James Gibb Mitchell (T., 1923, 
123,301-310). 


Pentosans. III. Purity of Xylan from Straw Cellulose. 

Heuser and Maria Braden (J. pr . Chem., 1922, [ii], 104, 
a ° t!/ ^ i® shown that the lignin content of crude xylan, 
‘J! , ^ covins methylxylan, may be estimated by Zeisel’s 

i wHi j , metll0( l a rough one only, since it depends on 
„,u . , e( *8 e °* the methoxyl content of lignin, in the isolation of 

ii 7Ph A* methox > Tl occurs (o^ Heyser and Wenzel, A., 1921, 
Salknuti/ , ? an ?Pk xylan prepared by the modified method of 

(cf- A., 1903, i, 206) is in this way shown not to contain 

h* 2 
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lignin; the absence of methyl pentosan is demonstrated by the 
method of Tollens and Ellet (A., 1905, ii, 210). 

By a modification of Schulze’s process (Z. 'physiol. Chem I 890 
16, 403) xylan is prepared from bleached straw cellulose, in 190 / 
yield, containing 93'8% of pure xylan and 0*94% of ash. Precipit! 
ation of xylan by calcium chloride solution from a nearly neutralised 
alkaline solution, and further purification by dialysis, gives a product 
containing 12 * 2 % of ash, corresponding with a yield of 22 % Q [ 
ash-free xylan. Further purification by solution in sodium hydr. 
oxide solution and reprecipitation with acid reduces the ash content 
to 0*6%, but the yield is then only 15%. These results compare 
unfavourably with those obtained by the more expensive Salkowstj 
method. W. 8 . N. 

Pentosans. IV. Hydrolysis of Xylan by Dilute Acids, 
Emil Heuser and Ludwig Brunner ( J . pr. Chem., 1922, [fij 
104, 264— 281).— It is shown that when xylan is hydrolysed by 
means of hot hydrochloric acid solution (5% or 12%) or by hot 
dilute sulphuric acid ( 12 %), the xylose produced is partly converted 
into humin-like substances before the parallel conversion, into 
furfuraldehyde commences ; if, however, the hydrolysis is continued, 
the formation of furfuraldehyde is mainly accountable for the loss 
of xylose. The course of the hydrolysis is followed by a method 
already described (Heuser and Kiirsehner, A., 1922, i, 113). 

W. S. K 

Acetyl Derivatives of Xylan. Emil Heuser and Paul 
Schlosser {Ber., 1923, 56, [B], 392 — 395). — The presence of two 
free hydroxyl groups in xylan, established previously by the pro- 
duction of a dimethyl derivative (Heuser and Ruppel, A., 1922, 
i, 810) is confirmed by the isolation of a diacetate. 

The treatment of xylan with boiling acetic anhydride or with 
acetyl chloride at the atmospheric temperature does not yield a 
completely acetyiated product, since the acetates are to some 
extent hydrolysed by the acetic or hydrochloric acid produced 
simultaneously. This action can be limited by the addition of 
pyridine, and under these conditions the diacetate, a colourless 
powder, is obtained in 90% yield. Unlike cellulose, therefore, 
xylan may be acetyiated in the absence of a catalyst, but the 
experimental conditions can be made less drastic if such an agent 
is present. The most suitable substance for this purpose is con- 
centrated nitric acid; sulphuric acid is objectionable oa account 
of its tendency to yield charred products. Dry, powdered xylan 
reacts with difficulty, but can be brought into a more suitable 
condition by aliening it to swell in water and removing the latter 
by treating the product successively with acetic acid and acetic 
anhydride. H. W. 

Cellulose Chemistry. II. The Action of Dry Hydrogen 
Bromide on Carbohydrates and Polysaccharides. Harold 
Hibbert and Harold S. JLll (./, Amur. CUm. 80 c., 1923, 45, 
176-182; cf. J. Ind, Eng. Chm 1921, 13, 256, 334 ).— The 
authors have repeated the work of Fenton and Gostling (T., lw 
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73 554; 1899, 75, 423; 1901, 79, 361; 1909, 95, 1334) on the 
action of dry hydrogen bromide on carbohydrates and polysac- 
charides. Contrary to the results of these workers, a yield of 
iflo f of <i>-bromomethylfurfuraldehyde was obtained from pure 
dextrose, from a-methylglucoside the yield was 15%, and from 
i cellobiose 27%. In one case, from a dry cotton cellulose, a 56% 
vield was obtained. The formation of w-bromomethylfurfuralde- 
Ldc un der these conditions is not, therefore, alone characteristic of 
ketoses and ketose derivatives, but also takes place with aldoses 
and related compounds. Its formation from cellulose is thus no 
criterion as to the presence of ketone groupings in this product 
j( c f. Cross and Bevan, “ Cellulose,” 1918). W. G. 

Chemical Decomposition of Cellulose by Oxidation under 

pressure. Franz Fischer, Hans Schrader, and Wilhelm 
Treibs (Ges. Abh . Kennt. Kdhle , 1921, 5, 211—220; from Chern . 
fcntr., 1922, iii, 1185). — By oxidation of cellulose in sodium carbon- 
ate solution under pressure at 200°, 42% of the material used is 
lobtained as acids. Of these, about 11% consists of oxalic acid, 
and more than 50% of acetic acid. About 25% (9% of the original 
cellulose) consists of non-volatile acids extractable with ether : 
these include fumaric acid and succinic acid. Small amounts of 
formaldehyde are also obtained. On heating cellulose under 
pressure, both hydrolysis and oxidation take place. Sugars may 
he formed which undergo oxidation. G. W. R. 

[Effect of] Heating under Pressure of Alkaline Solutions 
obtained from the Oxidation under Pressure of Cellulose 
and Lignin. Franz Fischer, Hans Schrader, and Wilhelm 
Treibs {Ges. Abh . Kennt . Kohle, 1921, 5, 311 — 318; from Chern. 
Zentr., 1922, iii, 1186). — By heating the solution of sodium salts, 
obtained by heating 100 g. of dry cellulose at 200° in the presence 
of sodium carbonate solution, at 400° under pressure, the following 
were obtained : gases, 6*5 litres; oils, 1*5 g. ; tarry substances, 
2*7 g,; volatile acids (acetic and formic acids), 0 28 equivalent; 
A ther acids, 12 g. (0*014 equivalent). Similarly treated, 100 g, 
f lignin gave; gases, 34 litres; oil, 1*6 g. ; volatile acids, 0*17 
quivalent (including benzoic acid, 0*7 g.); humic acids, 2*0 g. ; 
wphthalic acid, 1*8 g. ; acids extractable by ether, 1*1 g. 

G. W. R. 

[Effect of] Heating Cellulose and Lignin under Pressure in 
he Presence of Water and Aqueous Alkalis. Franz Fischer 
md Hans Schrader [Ges. Abk. Kennt. Kohle , 1921, 5, 332—359; 
rom Chm, Zentr . , 1922, iii, 1184 — 1185). — Cellulose is increasingly 
^composed with rising temperature when heated under pressure 
n , ~[ e presence of water, giving compounds, including acids, 
'oubiem water, and gaseous products, principally carbon dioxide, 
n some hydrogen; comparatively little solid residue remains. 
it?? 11 ' place slowly at .200°, but more completely 
b hlfl i a ^° ^ ves carbon dioxide, but the principal product 
carbonaceous material. Sulphite liquors, heated at 300% 
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rive insoluble substances which are precipitated as a black - powder. 
Probably association to larger molecules takes place. Cellulose i„ 
the presence of alkalis is more resistant than lignin when heated 
under pressure at 200°. At 300°, strong decomposition takes place 
lith evolution of carbon dioxide and formation of small amounts 
of an oil of powerful odour together with formic acid, acetic acid, 
“J other decomposition products. Lignin, heated under pressure 
“th Sueous aulalis, goei completely into solution at 200° with 
formation of humic substances. On heating the dark brown 
solution at 300°, the humic acids associate and separate as dark 
brown or black masses. Wood, peat, bituminous coal, and anti®, 
cite heated under pressure with potassium hydroxide solution 
behave according to their composition. W . K. 


Maenesyl Derivative of Cellulose. D. Costa (Gazzetta, 1922, 

52 ii 36 9 -—365) On the basis of Green’s formula for cellulose, 

the latter, “in virtue of its three hydroxyl groups, might be expected 
to react with three molecules of magnesium ethyl bromide : 


OH-CH — CH-OH BrMg'OdJH (jSO-MgBr 

CH-O-CH +3MgEtBr=3C 2 H 6 + OH-0--CH 

CHa-O-flH'OH CH 2 -OCH-0-MgBr 

The author finds that, at a temperature not exceeding 35°, an 
ethereal solution of magnesium ethyl bromide acts on cellulose, 
yielding ethane and a greenish-grey compound which shows the 
fibrous structure of the original cellulose and has the composition 
of a magnesium celluhsyl bromide, C 6 H 9 0 6 -MgBr,Et 2 0. This com- 
pound reacts with avidity with water, giving cellulose and mag- 
nesium bromohydroxide. It was not found possible to introduce 
more than the one bromomagnesium residue into the cellulose 
molecule. “• ** 


[Cellulose Copper Compounds.] Wilhelm Traube (£er., 
1923 56, [5], 268 — 274). — Hess and Messmer’s conception (A., 
192l] i, 401; 1922, i, 988) of the constitution of the compounds 
formed’ by the solution of cellulose in copper oxide-ammine 
solutions is identical in its essential features with that previously 
put forward by Traube (A., 1922, i, 115, 718). In the authors 
opinion, the electrolytic observations of Hess and Messmer (wc. 
cit.) do not justify the conclusions which they have based on them 
and an alternative interpretation of the results is given. H. W. 

Physico-chemical Studies of Cellulose Nitrates in Organic 
Media. I and II. 1. Newton Kugelmass ( Rec . trav. chm, 
1922, 41, 751—754, 755— 763) —A study of the pl^sical properties 
of solutions of cellulose nitrate (nitrogen content 11*9%) in ether 
and in alcohol prepared at a low temperature. Estimation of the 
nitrogen content of the solute in each case (11*20% and 14-02 / 0 
respectively) showed that the ethereal solution apparently con- 
tains cellulose dinitrate, whilst the constituent soluble in alcono 
ig the trinitrate. The viscosity of the ethereal solution com- 
pared with that of the pure solvent is greater at temperatures 
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jjeloV —20 but identical above this point, the maximum difference 
observed being in the neighbourhood of -90°. Other properties 
0 { the ethereal solution are similar to those of aqueous solutions 
of colloids. H.J.E. 

Constitution of Pine Lignin. III. Peter Klason (Ber 
1923, 56, [B], 300—308 ; cf. A., 1920, i, 822; 1922, i, 324).-The 
preparation of p-lignosulphonic acid and of its ^naphthylamine 
and calcium salts is described. New analyses lead to the formula 
(LHigO? / or 3-Hgnin in place of C 19 H ls O & proposed previously 
(A., 1920, i, 822). The calcium salt is converted by molten potassium 
hydroxide into protocatechuic. acid. 

a.Lignin is regarded as formed by the condensation of two 
molecules of coniferyl aldehyde in such a manner that two hydrogen 
atoms have undergone change in position and the annexed formula 
is assigned to it : * 


ch-ch==c-ch 2 *ch-ch(oh)*c-ch~c-ch:ch*cho 

0 H*C*C(OMe)!CH 0 C-C(OMe):CH 

In this formula, the skeletons of guaiacol, pyrocatecho], m- and 
p-cresols, and methyl-, ethyl-, and n-propyl-cresols are present, 
and all these substances are present in pine tar. The formation 
of methyl alcohol, allyl alcohol, and 2-methylluran is also explained. 

Attempts are described to effect the synthesis of coniferyl 
aldehyde by the, condensation of vanillin with acetaldehyde in 
dilute aqueous solution in the presence of sodium hydroxide. In 
place of the desired compound, however, its dimeric form is obtained, 
which, in virtue of the aldehyde group, can react with one mole- 
cular proportion of sulphite, but is distinguished from acraldehyde* 
lignin by its inability to combine with a second molecular pro- 
portion of sulphite as a consequence of the presence of the double 
bond, a-Lignin, however, after very mild treatment with calcium 
hydroxide, loses the ability to become converted into a-ligno- 
sulphonic acid. It is considered that the synthetic dimeric coni- 
feryl alcohol is identical with hemi-a-lignin. 

Further attempts to prepare coniferyl aldehyde by the regulated 
oxidation of coniferin did not lead to tho desired result, the dimeric 
form being again obtained. 

A condensation 'product , from vanillin and p-naphthyL 

amine is incidentally described. H. W. 


Chemical Decomposition of Lignin by Oxidation under 

ressure. Franz Fischer. Hans Sohraurr a Wnu P , u 


Pressure. Franz Iischer, Hans Schrader, and Wilhelm 
Tfr Abh ' KennU KMe ’ 1921 > 5 ' 221—229; from Chem, 
mtr., 1922, lii, 1185).— Lignin, prepared by treatment of wood 
3 « 0 “ntrated hydrochloric acid (Willstatter and Zechmeister), 

SSvrf /# wl 0arb k ° n ,’ 4 ' 5 % ? f h y dr °g<r. 12 '6% of water, and 
in *L ' ^? iea shaken 2 -5A T -sodium carbonate solution 

44°/ ? air at ^°> a dark coloured solution is obtained, 

of krt* 6 kgninremaining undissolved, a total of 0-101 equivalent 
ld bem 8 °5tamed of which 0-0185 is volatile in steam? 1 Carbon 
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dioxide, equivalent to 8-4% carbon, 0-60% of a neutral oil 9 . 6% 
of humic acids, and 4-2% of ether-soluble non-volable acida 
also obtained. By oxidation for forty hours, 0-55 equivalent of 
acids (including 0-18 equivalent volatile in steam and 0-16 equivalent 
nf oxalic acidl 18-9°4 of non-volatile acids (by extraction with 
ether) 0 31% of melhtic acid, and 4 2% of water soluble calcium 
salts were formed. G ' W - R * 

lEffect of I Oxidation and Heating under Pressure of Humic 
Substances from Sucrose. Franz Fischer, Hans Schrader, 
and Wilhelm Treibs ( Ges . Abh. Kennt.Kohle , 1921, 5, -30 — 234 ; 
from Chem. Zentr 1922, iii, 1186).— Humic substances obtained 
bv the method of Conrad and Guthzeit were submitted to oxidation 
under pressure at 200° for eight and three-quarter hours 23 
Equivalents of acid were thus formed : the solution obtained was 
clear and reddish-brown. After acidifying, 0*27 equivalent of 
volatile acid (acetic acid) was obtained by steam distillation. The 
residue, by extraction with ether, yielded a comparatively small 
amount of a viscid oil. After evaporation to dryness, the residue 
was heated with water at 400° for three hours. The gases formed 
included carbon dioxide and the vapour of a substance, most 
probably furan. The solid products were light coloured and 
slightly tarrv. By steam distillation an oil of basic odour was 
obtained. The volatile acids included the lower fatty acids and 
benzoic acid. isoPhthalic acid and terephthalic acid were also 
obtained. G W ' 

Thermal Decomposition of Tetramethylammonium 
Fluoride. F. Gonzalez Nunez {Anal. Fis. Quirn., 1922, 20, 
539— 549).— Tetramethylammonium fluoride is obtained in 89% 
yield by exact neutralisation of the hydroxide with hydrofluoric 
acid. When decomposed by heating in the presence of water 
catalysed by metals (silver, platinum, or copper) the products are 
nitrous oxide, methyl fluoride, trimethylamine, and methane. 


Mercuric Compounds with Hexamethylenetetramine. R, 

Douris and G. Beytout (Compt. rend., 1923, 176, 107—109),— 
When mercuric sulphate is dissolved in water to which is added 
drop by drop just sufficient sulphuric acid to prevent the formation 
of the basic sulphate and the solution is added to an equimolecular 
solution of hexamethylenetetramine the double mercuric hexamethyl- 
enetetramine sulphate, C 6 H 12 N 4 ,S0 4 Hg,H 2 0, m. p. 177° (decomp.), 
is obtained. The double cyanide decomposing at 216° and the 
double acetate decomposing at 120° are similarly prepared, In 
these salts the corrosive action of the ordinary mercuric salt is 
considerably diminished and the therapeutic action increased. ^ 

Hexamethylaminetetramine-betaine. F. Boe decker and 
J. Sepp {tier. DeuL pharrn. Ges., 1922, 32, 339— 344) —The reaction 
between hexamethylenetetramine and chloroacetic acid is so violent 
that profound decomposition ensues. The hydrochloride of the 
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betaine is formed in good yield, however, when these substances 
react in chloroform solution. The well-characterised compounds of 
Ijexame^y^H^tranune'betame with metallic halides are obtained 
in good yield by the action of hexamethylenetetramine on aqueous 
solutions of salts of chloroacetic acid. The hydrochloride oj hern * 
^yleneletamine-betaine, C 6 H 12 N 4 Cl*CH 2 *CO a H, obtained as indi- 
cated above in chloroform solution, forms large crystals which by 
treatment with moist silver oxide give the hydrated form of hexa- 
ndyknetetramine-betaine, 0H-C 6 H 12 N 4 *CH 2 *C0 2 H, lustrous plates, 
easily soluble in water with neutral reaction and slightly sweet 
taste. By the action of hexamethylenetetramine on aqueous sodium 
chloroacetate, the sodium salt, C 6 H 12 N 4 ClUH 2 €0 2 Na,H 2 0, was 
obtained. Addition of aqueous cadmium chloride to its aqueous 
solution causes the double salt, (CgHj^Cl-CHg-COa^Cd^dC^ffigO, 
to crystallise. This on treatment with hydrochloric acid gives the 
acid cadmium salt, C 6 H 12 N 4 ClUH 2 U0 2 H,CdCl 2 ,H 2 0. By the action 
of fcinc chloride and mercuric chloride respectively on the solution 
of the sodium salt, double salts, CgH^Cl-CHg-CO^a^nCLj.H^ 
and (C 6 H 12 N 4 ChCMe-C0 2 ) 2 Hg,HgCl 2 , were obtained. P. M. 


The Chlorination of Esters of Amino-acids. Wilhelm 
Traube and Heinrich Gockel (Ber., 1923, 56, [£], 384—391).— 
Ethylurcthane can be smoothly converted by chlorine or hypo- 
chlorous acid in aqueous solution into A T -chloroethylurethane, 
h T HCl*CO a Et. Under similar conditions, the conversion of the 
esters of amino-acids into the corresponding monochlorinated 
derivatives does not appear to be possible, the dichloro-compounds 
being almost invariably produced. 

Ethylurcthane dissolved in water is converted by gaseous chlorine 
atthe atmospheric temperature into ^-cUoroethylur ethane, b. p. 101— 
102730 mm., the yield being 80% of that theoretically possible. 
It solidifies at 0°. The potassium salt, C 3 H 5 0 2 NC1K,2H 2 0, lustrous 
prisms which explode at 300°, the hygroscopic sodium salt, and 
the silver salt, a colourless powder, are described. N-CWoro-N- 
mtihyktbylurethane, NMeCI*C0 2 Efc, a colourless liquid, b. p. 57°/30 
mm., is prepared by the chlorination of A : -methylethylurethane or 
by the action of methyl sulphate and potassium hydroxide on 
chloroethylurethane. The latter is transformed by potassium 
ydroxide and benzoyl chloride into N -chloral -benzoylethylurethane, 
pale yellow liquid which was not prepared in the homogeneous 
ondition ; its formation is established by the reduction of the 
>roduet of the reaction to A r -benzoyIethylurethane, m. p. 110°. 
Che action of ethyl chloroformate on chloroethylurethane in 
jjueous alkaline solution leads to the production of a mixture of 
;dichloroethylurethane, b. p. 73°/20 mm., and ethyl imino- 
carboxylate, m. p. 50° ; the primarily formed ethyl chloroimino- 
S Xy ! a L te a PP ears react with a portion of the chloroethyl- 
* ^“berated by hydrolysis of the potassium salt, in accord- 
+NCVC0 E t SCheme : NC1 ( C0 2 Et ) 2 'fCl*NH-C0 2 Et NH(C0 2 Et) 2 

The Mtion of chlorine on an aqueous solution of ethyl amino- 
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t . , , +A formation of ethyl dieffl ™™ «"•»»« 

aoetate leads to ** limiid Ethyl dibrmotmnoacet ate « 
KC4*CH s *C0 2 Et, a ^^S^Sumhypobtomite; kit 

prepared from ethyla UIiS table. Ethyl a-dkhloroamino . 

SS^CVC&e-CO,®, h an extremely unstable 
yellow Squid. 

Synthesis of 

Tomka (Z. physiol. Ch ■, > . g pared by the action ot 

$-hydmxytmlyronitrte a P cUcit0 .phthalimido-^hydioiypropaiie. 
potassium ovamde o • |j lpliur i„ acid at water-bath 

When hydrolysed with «■»» add, m. p. 214", 
temperature, '* I'Xdbiuret jeition, and forms a cjyataBiae 
which gives >J“ “ d ■ t above its melting point, it loses 
copper salt When heated ^ m p lWf and 0 „ es . 

water to form 4-fly S J J . f oime( i. isolated as its dim- 

needles, m. p. M 
ourate, CjH. i 5 U 3 W,^- } J(; the betaine of y-amuio. 

It has been suggestedthateanwmei J melte about 30" 

above. There 

form. 

a of Hydrocyanic Acid. Ch. Bedel (Compt, 

A , P fS? 176 I68-171)--When azulmin, resulting from the 
rend., 1923, 17 . ac j,] j j 8 extracted with ether, » 

l°KCwn”crYstallmi substance is obtained. If this ®aterol 
yeliowisn orowu, j solution after decolorising it with 

is crystalhsed tio »V suitin( , mother-liquors are concentrated 
“X ™ “ cteS a colourless, crystalline M 
ufH 1 ha* m P 179° (decomp.), and molecular-wcight 
dSations show itto be a Uameride of hydrogen cyan* 
When decomposed by dilute mineral acids, it gives for each moe 
!!^Xe molecule of hydrogen cyanide. When decomposed bj 
barium hydroxide, it gives glycine, ammonia and a smal l mm 
of Triurn carbonate, but principa ly barium oxalate. « 
akohoUc potassium hydroxide and chloroform it gives, he odou 
r Zhvlamine From its behaviour the author considers it t 
be a hydrocyanide of aminopropanedinitnle (cf. WipperatM 

Ber., 1874, 7, 767). 

The Nitriles of Fluoro- and Difluoro-acetic Acids- ft® 

i(SV Mm. Bely., 1922 , 31 , 364 — 365).— These rt 

A* t»f «i y }■*“““ * w 
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The Action of Organomagnesium Compounds on Nitriles. 
n .Butyronitrile. Frantz Baerts (Bull. Soc. chim. Belg. t 1922, 
421 — 426). — The results obtained with rt-butyronitrile are 
exactly parallel to those previously obtained by the author with 
ropionitrile (A., 1922, i, 817). The chief product of n-butyro- 
nitrile and magnesium ethyl bromide was ethyl propyl ketone 
(about 40%). Diethylpropylcarbinol was also formed together 
termolecular cyanopropane, (PrCN) a , and a substance not 
previously isolated which proved to be a-butyrylbutyronitrile, a 
bq^uid, b. p< 216°, semicarbazone, m. p. 88—90°. P. M. 

Constitution of Allyl Cyanide. P. Bruylants (BuU. Acad. roy. 
Bdg-> 1^20, 479 — 486). — Pyridine and y-chlorobutyronitrile when 
heated together give allyl cyanide, b. p. 114 — 116°/757 mm., 
(PO’8318, 1-41438. The product is not accompanied by the 

nitrile of cyc/opropanecarboxylic acid, which, however, is formed 
by the action of dry potassium hydroxide on the above chloro- 
eompound, whilst the latter with sodium ethoxide affords a mixture 
of the cyclic nitrile and y-ethoxybutyronitrile. 

By the removal of the elements of water from a-hydroxybutyro- 
nitrile, a product (b. p. llo — 116°/763 mm., 1-41692) is obtained, 
which from its convertibility into two known dibromo-amides is 
thought to be a mixture of crotononitrile and tsocrotononitrile. 
Potassium cyanide and allyl bromide interact to give the same 
mixture. E. E. T. 


Prussian Blue and Turnbull’s Blue. V. Erich Muller 
[with Hans Lauterbach] ( J . pr. Chem 1922, [ii], 104, 241—258).— 
The insoluble Prussian blue, precipitated by adding potassium 
ferrocyanide solution to ferric chloride solution in the proportion 
non-ionisable iron : ionisable iron =0*75, consists of ferric ferro- 


cyanide, which is converted by further addition of potassium 
ferrocyanide into potassium ferric ferrocyanide. Equimolecular 
proportions of potassium ferrocyanide and ferric chloride do not, 
however, give pure potassium ferric ferrocyanide, because the 
reaction Fei [, [Fe lI (CN) 6 ]^ v -f-K 4 Fe n (CN). ^ 4KFe IJI [Fe n (CN) 6 ] IV is 
reversible, and the further change KFe I “[Fe u (CN) 8 ] lv '+K 4 Fe 1I (CN) 8 
=K 3 Fe IU (CN) ( j+K 2 Fe n [Fe 11 (CN) 6 ] lv occurs, so that the main pro- 
duct, KFe lIl [Fe 11 (CN) 6 ] iV , contains traces of potassium ferrous 
ferrocyanide and ferric ferrocyanide in solid solution. The in- 
soluble Turnbull’s blue, formed by adding potassium ferricyamde 
to ferrous chloride solution in the proportion non-ionisable iron : 
ionisable iron =0-75, is KFe ll Fe 3 in [Fe II (CN) fl ] 3 V , which with further 
amounts of potassium ferricyanide passes into potassium ferric 
ferrocyanide : 

KFe II Fey i [Fe II (CN) 6 ]J v + K 3 [Fe [II (CN) tt ] [I1 = 4KFe m [Fe"(CN) ? r. 
Again, the proportion non-ionisable iron : ionisable iron =1-0 gives 
a solid solution, consisting mainly of KFe 111 [Fe IJ (CN) fl ] lv , with 
traces of KFe n Fe^[Fe n (CN) 6 ]i v , and also of Fe 1 4 n [Fe u (CN) e ]' v , 
^ed according to the equation KFe 1I FeJ 11 [Fe I1 (CN) 6 ]‘ v -f 
K jPe m (CN) e =Fe”'[Fe' 1 (CN) e J a v +K 1 Fe"(CN),. die formation of 
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Prussian blue and of Turnbull’s blue, when non-ionisable iron : 
ionisable iron=l, may then be expressed respectively by ; 

FeCl 3 +K 4 Fe n (CN) 6 — KFe in [Fe u (CN) fl ] IV +3KCl 
and 

FeClo + K 3 Fe m (CN) 6 — KF e m [Fe rx (CN)^] 1 v -f 2KC1. 

Suppose for the formation of Turnbull’s blue a ferricyanide solution 
is used containing 1 mol. KC1 per mol. FeCI 2 , so that there can 

be written FeCl 2 +K 3 Fe m (CN) 6 H : KCl < =KFe ,II [Fe n {CN) 6 f'+3KCl, 

then both reactions become fully identical if the primary change is • 
FeCL+K 3 Fe UI (CN) 5 +KCl=FeC5l3+K 4 Fe 1I (CN) 6 . Equimolecular 
solutions of (a) FeCl 3 and K 4 Fe ll (CN) 6 , (6) FeCl 2 and K^Fe 111 ^^-). 
KOI therefore give the same end-product, the Prussian blue and 
Turnbull’s blue formed under these conditions being identical. 

These views, which agree with results already obtained analytic- 
ally (cf. A., 1909, i, 142, 705, 706 ; 1911, i, 844; 1914, i, 504, 1058), 
have now been fully confirmed by following the various reactions 
potentiometrically ; the potential of a platinum electrode immersed 
in one reagent is compared with that of a normal electrode 
(Hg,Hg 2 CL 2 ,iY— KC1) after each addition of the second reagent. 
The results are shown graphically, the volume of the added consti- 
tuent being plotted against the compensating ohmic resistance, 
The formation of solid solutions is deduced from the gradual slope 
of the relevant curves, whilst the intersection at the point “ non- 
ionisable iron ; ionisable iron— 1 ” of all four curves, corresponding 
with the pairs of reagents (1) FeCl 3 and K 4 Fe u (CN) e> (2) FeCl 2 and 
K a Fe IU (CN) fi +KGl, is considered proof of the identity of the 
Prussian blue and the Turnbull’s blue formed under these conditions 

W. S. N. 


Derivatives of Semioxamazide. I. Ketonic Semioxam* 
azones. Forsyth James Wilson and Eric Charles Pickering 
(T., 1923, 123, 394—397). 


Oxidation of Cadets’ Oil. Preparation of Cacodylic Acid. 

Henri Guinot (J. Pham. Chim 1923, [vii], 27, 55— 64).— The 
mixture of cacodyl and cacodyl oxide obtained by the dry dis- 
tillation of potassium acetate and arsenious oxide is , oxidised 
quantitatively to cacodylic acid by aqueous hypochlorite solutions, 
and the same reaction may be utilised for its estimation, the excess 
of hypochlorite added being determined by the addition of potassium 
iodide and titration of the liberated iodine with thiosulphate. For 
the preparation of cacodylic acid, the oil is agitated with the requisite 
amount of sodium hypochlorite solution in presence of hydrochloric 
acid, the completion of the oxidation being indicated by the dis- 
appearance of the odour of cacodyl or by the use of potassium 
iodide-starch paper. The acid solution thus obtained is neutralised 
with sodium hydroxide, using Congo-red as indicator, and is then 
evaporated to a small bulk, and the sodium chloride which separates 
is removed. The syrup is finally evaporated to dryness, and 
extracted with 96% alcohol. The alcoholic extract on cooling 
deposits pure cacodylic acid in 70% yield, and another 20% may 
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^ obtained from the mother-liquors. Alternatively, cacodylic acid 
Q ay be obtained in 80% yield by direct ^oxidation by means of 
)X ygeii of a solution of the oil in dry acetone to which slightly 
DO re than the amount of water theoretically required by the 
allowing equations is gradually added as the absorption of oxygen 
3ro ceeds : (AsMe 2 ) 2 0+H 2 0+0 2 =2A8Me 2 0*0H and 2(ABMe 2 ) 2 -|- 
jH 2 0+3O 2 =4AsMe 2 O‘OH. The absorption of oxygen is very 
•apid and is with advantage moderated somewhat, otherwise a 
ertain amount of arsenious acid will be formed. The cacodylic 
icid formed crystallises from the solution in an almost pure con- 
dition. The anodic oxidation of a solution of the oil in 20% 
sulphuric acid also gives a 70 — 80% yield of cacodylic acid, but 
this method does not present any practical advantage. 

G. F. M. 

Permanence of the Grignard Reagent. Henry Gilman 
and Charles H. Meyers ( J . hid. Eng. Chem ., 1923, 15, 61). — 
Observations extending over more than six months showed that 
the numerous Grignard reagents examined underwent no appreci- 
able deterioration or decomposition during this period, when kept 
in ethereal solution (in some cases highly concentrated) and 
adequately protected from the moisture, carbon dioxide, and oxygen 
of the atmosphere by storage in glass-stoppcrcd containers. 

G. F. M. 

The Optimum Condition for the Preparation of Magnesium 
Ethyl Iodide. Henry Gilman and Charles H. Meyers ( J . 
Amer. Chem. Soc ., 1923, 45, 159 — 165). — Using the methods of 
analysis previously described (ibid., 150) and a special reaction 
flask by means of which it was possible to withdraw aliquot 
portions for analysis, a study was made of the factors which 
influence the yield of magnesium ethyl iodide and, therefore, to 
some extent the yield of other Grignard reagents. The results 
indicate that there is a steady increase in the percentage of Grignard 
reagent formed when the rate of addition of ethyl iodide is pro- 
gressively decreased, but that no advantage is gained by extending 
the time for the addition of 9'5 g. of ethyl iodide beyond forty- 
five minutes. Stirring during the addition of the ethyl iodide 
and for fifteen minutes after the addition is completed is desirable, 
and then it is not necessary to warm the mixture under a reflux 
condenser. Any large excess of magnesium docs not affect the 
yield. When no precautions are taken to exclude the moisture 
and carbon dioxide of the air, the yield is lowered. Under a 
standard get of conditions the finer the grade of magnesium 
turnings used, the higher is the yield. W. G. 

Reducing Action of Grignard Reagents. B. A. Buylla 
ft nd E. Olay (And. Fis. Quim, t 1922, 20, 599— 600).— Metallic 
aikyloxidea react with Grignard reagents, giving hydrocarbons, 
, or example, magnesium ethyl iodide and sodium methoxide in 
toe presence of anhydrous xylene with ethyl ether or tiimethyl- 
todme as catalyst ‘react as follows : MgEtI+MeONa=CjH 4 + 
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CiL+MgO+NaL Ethyl magnesium iodide and sodium amyl, 
oxide give ethvlene and an unidentified liquid hydrocarbon. 

G. W. R, 

The Preparation of Methylmercuric Acetate add the 
Isolation of Methylmercuric Hydroxide. M. Cannon Sneed 
and J. Lewis Maynard ( J . Am&r. Che.m . Soc., 1822, 44, 2942— 
2947). — The substance described by Otto (Annalen, 1870, 154, 
199) as methylmercuric acetate, m. p. 142 143°, could not have 
been pure. The authors have obtained pure methylmercuric 
acetate by four different methods, namely, (1) the action of mercuric 
acetate on mercurydimethyl in methyl alcohol, (2) the neutralig. 
ation of methylmercuric hydroxide with glacial acetic acid, (3} the 
action of methylmercuric hydroxide on ethyl acetate, (4) the inter- 
action of silver acetate and methylmercuric iodide. So prepared, 
it has, in all cases, m. p. 128°, and is very soluble in water, acetic 
acid, and ethyl alcohol. It is also one of the products of the thermal 
decomposition of mercurous acetate in an atmosphere of nitrogen. 

Methylmercuric hydroxide, m. p. 95°, is readily obtained by the 
action of moist silver oxide on methylmercuric iodide in methyl 
alcohol. It is a very weak base, being alkaline to litmus but acid 
to phenolphthalein in aqueous solution. It is a strong vesicant 
even in dilute solutions. W. G. 

Ethyl Ether- and Ethanol-mercuri-salts . K. A. Hofmann 
and Kurt Leschewski (Ber., 1923, 56, [B], 123— 129).— Hofmann 
and Sand have assigned the constitutions X*Hg-C 3 H 4 ’0H and 
X*Hg’C 2 H 4 -0’C 2 H 4 'HgX to the products obtained by the action 
of ethyfene on mercury salts, whereas according to Manchot (A., 
1920, i, 519, 720) they are to be regarded as additive products, 
C 2 H 4 ,HgX*OH, analogous to the compound obtained from cuprous 
chloride and carbon monoxide. The readiness with which they 
evolve ethylene appears to support Manchot’s conception, but, on 
the other hand, the same tendency is observed with undoubtedly 
atomic compounds, such as ethylene dibromide, which yields 
ethylene when treated with magnesium or organomagnesium 
compounds and magnesium ethyl bromide, which evolves the gas 
when treated with manganese chloride. The mercuri -salts are 
somewhat sharply differentiated from Manchot's compounds of 
cuprous chloride with ethylene or carbon monoxide by their much 
greater stability towards non- acidic reagents and heat. The 
strongest argument in favour of the conception of the existence of 
an alcoholic group in ethanolmercuri -compounds lies in the observa- 
tion that they evolve alcohol and aldehyde when boiled with 
potassium hydroxide solution and leave a residue of metallic 
mercury and mercarbide, C 2 H 2 0 4 Hg fi . The change proceeds 
slowly when potassium hydroxide *alone is used, but can be greatly 
accelerated by the addition of potassium iodide ; under the latter 
conditions, 50% of the organic portion of ethanolmercuri -chloride 
is obtained as alcohol and aldehyde, the production of the latter 
being attributable to the oxidising action of mercury oxide in the 
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strongly alkaline medium. The action is very difficult to explain 
Manchot’s mode of formulation is adopted, since the persistence 
0 f portions of the mercuri-compound until the conclusion of the 
change shows that hydratisation of ethylene does not occur 
previously to its evolution and an alkaline suspension of mercury 
oxide is found to be without appreciable action on pre-formed 
ethylene. H. W. 

Primary Tar. I. Franz Schutz (. Ber ., 1923, 56, [B], 162— 
169). — examination of the tar formed by the carbonisation of 
coal obtained from the neighbourhood of Dortmund in rotary 
furnaces at 500 — 600°. The coal yields about 23% of volatile 
products (about 7% tar, 6% aqueous distillate, and 10% gas) and 
about 77% semi-coke. It is found that the most volatile portions 
of the neutral oils contain only very small quantities of paraffins 
and larger amounts of unsaturated hydrocarbons. They consist 
mainly of aromatic and hydroaromatic hydrocarbons. The 
presence of benzene, toluene, and xylene is established, and that 
of their higher homologues is shown to be probable. The presence 
of considerable amounts of hydroaromatic hydrocarbons may be 
regarded as extremely probable. The absence of naphthalene is 
confirmed. Ketones, particularly acetone, are present. Phenol 
occurs in considerable quantity, its amount being very much 
greater than in coke-oven tar. Traces of acetaldehyde and aceto- 
nitrile are observed. Tolyl mercaptans are present in very small 
amount together with a sulphide, b. p. 150—160°, which appears 
to belong to the aliphatic series. H. W. 

Preparation of Petroleum from Rosin. Seiji Kwai ( J. Chem. 
Ind, Japan, 1922, 25, 1421 — 1424). — On distilling a mixture of 
rosin (acid value 162*1 and saponification value 178*3) and dried 
Japanese acid earth (ratio : 1 : 0'5— 1 : 2) at 160° to 350° under 
ordinary pressure, an oily distillate, d 0*88, was produced; the 
yield being about 60% of the rosin used. This had an odour and 
a marked fluorescence similar to that of natural petroleum and is 
approximately composed of naphthenes, about 50%, aromatic 
hydrocarbons 40%, and unsaturated hydrocarbons (probably 
terpenes) 10%. K. K. 

Lely’s Benzene Formula. S. C. J. Olivier (Chem. Week- 
1 1 1923, 20, 27). — A criticism of the triangular formula (this 
v ° 1 y |> 99). The synchronous rotation of the hydrogen atoms or 
substituents attached to the secondary carbon atoms is a dangerous 
conception ; applied to the four dissimilar atoms or groups attached 
o an asymmetric carbon atom, it would invalidate the possibility 
RiiiS'** isomerism. Further, the existence of met*- and ortho - 
1 u ed benzenes is only possible if the phase of the synchronous 
fa nt j. 10 ? +1? Una ^crab!e in molecular collisions, reactions, etc. The 
Lelv h regard to substitution generally are only explained by 
y, y ar guments which could equally easily be employed to 
le4( * to exactly opposite conclusions.* S. I. L. 
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The Essentials of a Benzene Formula. H. J. Pruts (C 1 ^ 
Weekblad, 1923, 20, 28; see preceding abstract),— Lely’s forum], 
fails entirely to explain the characteristic properties of the aromatii 
as contrasted with the aliphatic compounds ; if benzene containet 
-CH 2 - groups, all the mono -substituted benzenes should act as [ 
the substituent were united to a carbon atom still united to hydrogen 
e.g., phenol like a secondary alcohol. Quinol would have the grou] 

C<^, and ring formation as in phthalic anhydride should occuj 

equally readily with para-substituted derivatives, as terephthalit 
acid. S. I. L. 

The Structural Formula for Benzene. H . A. J. Schotjtissbs 
(Cfam. Weekblady 1923, 20, 29; see preceding abstracts).— The 
four valencies of the primary carbon atoms in Lely’s formula lie 
in one plane, and in an angle of 130° 32 ; , making with each other 
angles of 35° 16' and 60°. The valencies of the three secondary 
carbon atoms lie along the edges of a tetrahedron. Such a dis- 
tribution in a stable system like benzene is unthinkable. 

A space-model of benzene based on the Lewis-Langmuir theory 
is suggested, which has the necessary symmetry and valency- 
distribution. In one phase it coincides with that of Pauly (A., 
1919, i, 120), whilst by a rotation of each of the carbon atoms 
through 90° or 270° the configuration of Armstrong, Baeyer, and 
Claus is obtained. S. I. L. 

Cymene as a By-product of the Hydrolysis of Wood. Emil 
Heuser, L. Zeit, and B. Aschan (Z, angew . Chem., 1923, 36, 37- 
38),— p-Cymene occurs in appreciable quantities amongst the 
volatile products of the hydrolysis of wood with dilute mineral 
acids under pressure, and originates probably from the action of 
the acid on the a-pinene derived from the resins of the wood. It 
was isolated from the light oil which collects on the surface of the 
distillate. This was treated with sodium hydrogen sulphite to 
remove furfuraldehyde, and with 40% potassium hydroxide to 
remove volatile acids, and then fractionally distilled. The fraction 
boiling between 174° and 179° consisted largely of p-cymene which 
was identified by conversion into barium p-cymenesulphonate. 
The total content of p-cymene in the light oil was estimated at 
4^5%- G.F.M. 

l-Methyl-3-fcrf.-amylbenzene. G. Chalkier [with M.Gallotti 
and E. Zappelli] ( Gazzetta , 1922, 52, ii, 317—323).— By the action 
of fell -amyl chloride on toluene in presence of aluminium chloride, 
the author has obtained the compound prepared by Essner and 
Gossin (A.,^ 1885, 517) by treating toluene in presence of aluminium 
chloride with either active or inactive amyl chloride or amylene. 
The conclusion drawn by these authors that this compound is 1* 
in ethyl-3- te rt .-a m ylbenzene is confirmed, its description in JBeilstein 
(edition III, ii, 36) as m-i.wamyltoluene being inaccurate. 

l-MethyI-34ert.-amylbenzene is a colourless, mobile, refractive 
liquid with an odour of pine resin, d'f 0 8930, df 0*8673, tffO‘8082. 
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When oxidised by either permanganate or dilute nitric acid, it 
yields wophthalic acid. The action of fuming nitric acid at —10° 
gives two isomeric morumitro- derivatives, which are uncrystallisable, 
pale yellow liquids with a pungent odour of musk : (1) b. p. 160 — 
l61°/25 mm., d\ 1*0675, and (2) b. p. 165— 169°/23 mm., d\ 10825; 
the nitro-groups probably occupy the 2-, 4-, or 6-positions. 

The action of chlorine on the hydrocarbon in presence of iodine 
yields two momcMoro-deTiv&tives, probably the 4- and 6-com- 
pounds: (1) a mobile, highly refractive liquid with a delicate 
odour of aniseed, b. p. 242— 243°/750*25 mm,, d\ 0*9769, and 
(2) a highly refractive liquid with a similar odour to the previous 
compound, b. p. 247— 248°/750‘25 mm., d\ 1*0111; neither 
isomeride solidifies at —25°. 

The action of bromine on the hydrocarbon in the dark at 0° 
gives 4- (or 6) brom<)'bmethyl-3-teTt.-am.ylbenzene , which is a highly 
refractive liquid with a pleasing ethereal odour, b. p. 262—264 °j 
752*38 mm., d\ 1*2143, and remains liquid at —25°. T. H. P. 

The Influence of some Substituents in tbe Benzene Ring 
on the Mobility of the Chlorine in tbe Side-chain in its Rela- 
tion to the Problem of Substitution in the Benzene Ring. II. 

S. C. J. Olivier { Rec . trav. chim- ., 1922, 41, 646—651 ; cf. A., 1922, 
i, 646).— A development of the work described in the previous 
paper. The influence of the position of the substituent is less 
pronounced the greater the retarding influence of that substituent 
on mobility. A table is given showing the values of the reaction 
constants calculated from the rate of saponification of various 
compounds, that for benzyl chloride itself being taken as unity. 
From this it is seen that at a higher temperature the reaction 
velocities generally tend to become of identical value, the smaller 
increasing with temperature, the greater remaining approximately 
constant. The retarding influence of the negative substituents is 
thus less pronounced at a higher temperature. The list of sub- 
stituents in their order of influence as previously given ( loc- . cit.) 
is now amplified by addition of bromine and is p-Me>o-Me>m-Me> 
H>p-Cl>p-Br >o-Cl >o-Br > ro-CI > m-Br > ?n-N0 2 > o-N0 2 > y)-N0 2 . 

H. J. E. 

Some Constants of Phenylchloroform [Tri-w-chlorotoluenel. 

to. Swarts ( Butt . Soc, chim. Belg 1922, 31, 375— 377).— A 
redetermination of some of the physical constants of tri-tu-chloro- 
2? e neg ave the Mowing values : m~p. -4*75° ; b. p. 110*7°/23mm. ; 

* u mm,; I’STfo The cryoscopic constant has the 
notably high value 93 T. Moist air in contact with the substance 
causes rapid and considerable lowering of the freezing point, 
previous values for which are -22*5° (Haas, A., 1893, ii, 357), 
loil 1895, ii, 206), and —8*1 (Timmermans, A., 

I9U ’M68). H.J.E. 

Acids. E. Knoevenagel and A. Romer 
> — 217). — Sodium benzenesulphinate in the 
i of^T^A^i C ^ ier ^converted by one or less molecular proportion 
E ^ orus trichloride into phenyl benzenefh io&ulphonate , 
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Ph*S(Y*SPh jn. p. 45°, which is reduced by an excess of the tri- 
chloride to ’diphenyl disulphide, m. p. 60°. Under similar condj. 
tiona, thionyl chloride yields benzenesulphonyl chlonde, phenyl 
benzenethiosulphonate, and some nitrogen sulphide. Sulphuryl 
chloride gives benzenesulphonyl chloride. 

Salts of the type CHR:NIJR'-S0 2 Ph are obtained by the action 
of molar amounts of henzenesulphimc acid and anils in the presence 
of ether at the atmospheric temperature. These are decomposed 
bv solution in alcohol and subsequent addition of ether m accord- 
ance with the equations : CHR!NHR'*SO 2 Ph+H 2 O^RUH0-f 
M?PW 2 H; 3Ph*SO 2 H=Ph*SO 3 H + Ph-SO 2 -S-Ph4-H a 0; 

Ph-S 0 3 H+Ph-NH 2 =Ph-NH 2 <y 03 p h . The salts derived from 

the Mowing anils have the melting points placed in brackets; 
benzylideneaniline (82°); benzoinanil (158—160 ); acetophenone- 
anil (136°) ; dypnoneanil (130°). Acetoneaml and A^opropenyl- 
Ar-methylaniline appear to react in a more complicated manner. 

Ferrous and ferric benzene sulphinates are almost insoluble in 
water ; the nickel, cobalt, copper, and cadmium salts dissolve to the 
extent of 10—15% in boiling water, the manganese salt to 20%, 
and the lead and silver salts to 40%. Aluminium and chromium 
salts do not give a precipitate with benzenesulphinic acid. The 
manganese, copper, and lead salts are soluble in dilute acetic acid; 
the cadmium salt dissolves in glacial acetic acid, whereas the 
nickel, cobalt, and iron salts require dilute mineral acids to bring 
them into solution. W. 


Certain Derivatives of Anthracene. F. Kehrmann, Raoul 
Monhter, and Marie Ramm (Ber., 1923, 56, [R]> 169—174). 
Attempts are described to obtain dyes of the type 

o 6 h ) < ™>c c h 3 ; nh. 

' The nitration of 9 : 10 ; 10-triphenyl-9 : 10-dihydroanthran-M 
( Haller and Guyot, A., 1904, i, 660) could not be satisfactorily 
accomplished. 

9-PAem/MO : 10-diethyl-V : lO-dikydroanlhran-M, colourless 
needles, m. p. Ill— 11 2°, is prepared by the action of magnesium 
phenyl bromide on 10 : lO-diethyl-9-anthrone ; it forms coloured 
carbonium salts with sulphuric, perchloric, and nitric acids. When 
dissolved in concentrated sulphuric acid it is converted by alcohol 
into 10-phenyl-Q : §-diethyl -§ : \0-dihydroanthracene, colourless needles, 
m. p. 135—136°. 9 : 9-Dfctkyl 9 : tO-dihydroardhracene, slender, 
colourless needles, m. p. 210°, is obtained by the reduction of 
diethylanthrone wi + h zinc dust and acetic acid, 

9 : 10-Diphenyi-9 : 10-dihydroanthra-9 : 10-diol (Haller and 
Guyot, be. cit.) gives an intense indigo-blue solution in concen- 
trated sulphuric acid ; it appears to be transformed thereby into 
anthraquinone, 9 : 10-diphenylantkracene, and an intensely reddish- 
yellow substance which has not been completely investigated. 
The nitration and reduction of the products will be described 
subsequently. H. W. 
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preparation of Cyclic Amines. A. Mail he {Bull. Soc. chim 
1923, [iv], 33, 83 — 86) —The direct hydrogenation of the hydr- 
a zones or ketazines of cyclic ketonea over a nickel catalyst at 180° 
leads, a 3 ^ ihe case °f similar open-chain compounds, to the 
formation of primary amines accompanied by a small proportion 
0 f the corresponding secondary amines. Thus the hydrazone of 
1 ■ 3-dimethyl-4-cycZohexanone is converted into 1 : S-dimthyl-i- 
cyclo hexyla m i ne > a colourless liquid, b. p. 169 — 171°, d H 0*8810, 
which rapidly absorbs carbon dioxide from the air and gives a 
fodrockloride, m. p. 278°, and a phenylcarbamide, m. p. 174°. Simi- 
larly carvylamine is obtained together with a small quantity of 
dicarvylamine by the hydrogenation of carvone ketazine. Carvyl- 
amine boils at 205—210°, and forms a hydrochloride, m. p. 198°. 
Menthylaniine obtained by the hydrogenation of m enthonehydrazone, 
a colourless liquid, b. p. 243°, over nickel at 200°, is a strong base, 
b p. 212°, giving a hydrochloride, m, p. 274°. Dimenthylamine 
roduced the game time boils at 305 — 310°, and gives a hydro- 
chloride, m. p. 207°. G.F.M. 

Formation of Phenylcarbylamine and Nitrobenzene in 
Acrueous Aniline Solutions. Hermann Kunz-Krause and 
Paul Manicke {Ber. Deut. pharm. Ges., 1922, 32, 232—236). — The 
formation of products with an odour of carbylamine when aniline 
and water are exposed for several months to sunlight does not 
take place if the aniline is pure, the products in this case being 
of a tarry nature and dissolving in concentrated sulphuric acid 
with a Bordeaux-red colour. Mono-methyl- and ethyl-anilines and 
toluidine behave in the same way as aniline. On the other hand, 
minute traces of nitrobenzene are formed even with pure aniline 
under the above conditions. P. M. 

Action of Alcohols on Anilides. Alphonse Mailhe (Bull. 
Soc. chim., 1923, [iv], 33, 81 — 83). — Although the hydrogen atom 
of the NH” group of secondary arylamines is readily replaced by 
an alkyl group by the action of aliphatic alcohols in presence of 
dehydrating catalysts such as thoria or alumina, the aromatic 
amides cannot be similarly alkylated, as the water produced in 
the reaction causes the hydrolysis of the amides. So, for example, 
the catalysis of a mixture of acetanilide and methyl alcohol vapours 
over alumina at 370 — 380° results, not in the formation of methyl- 
acetanilide, but of a mixture of aniline, methylaniline, and dimethyl- 
aniline and acetic acid, together with small quantities of dimethyl 
ether. Other anilides and toluidides behave in a similar manner 
either with methyl or ethyl alcohol . With propyl alcohol, propylene 
and water are formed, and the anilide is hydrolysed ; but no propyl- 
anilines are produced. O. F. M. 

The Action of Sodammonium on Aniline and its Homo- 

Jogues. M. Picon ( Compt . rend. y 1922, 175, 1213 — 1216).— 
Ihe action of sodammonium on cyclic amines in which the 
nitrogen is directly linked to the benzene ring affords a ready 
method of preparing the sodium derivatives of these amines. Only 
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monosodium derivatives were obtained; these are formed 
readily with primary as with secondary amines. No reaction 
occurs with benzylamine. Monosodioaniline, NHPhNa, is a p a ] e 
yellow, transparent solid decomposed by water with formation of 
aniline and sodium hydroxide and reacting with alkyl halides 
yielding substituted anilines (cf. Titherley, T., 1897, 71, 4 ^ 
Sodio-ethylaniline, NPhEtNa, is a pale yellow solid; numosodw* 
o-tduidine , ClH 4 Me*NHNa, a pale yellow solid; sodiodiph^J 
amine , NPh 2 Na, a white solid; they all show properties simi] ar 
to those of monosodioaniline. The method of preparation consists 
in mixing the amine with sodammonium and an excess of liquid 
ammonia and allowing the mixture to remain in contact under 
pressure at the ordinary temperature for some days, Attempts to 
prepare disodium derivatives were unsuccessful. H. J, R 

Reaction between Aniline and Chloroacetic Acid. I. 

Rytjzaburo Nodzu and Shigeru Komatsu (Mem. Coll Sci. Kyoto 
1922, 6, 73 — J 76).— Among the products of interaction of aniline 
(1*04 mol.) and chloroacetic acid (1 mol.) in a closed vessel at 100° 
were isolated and identified chloroacetanilide, diketodiphenylpiper- 
azine, phenylirainodiacetic acid and its mono -anilide, and phenyl, 
glycine. The mono-anilide is probably formed by the interaction 
of phenylglycine and chloroacetanilide. E, H. R, 

Optically Active Dyes. I. A. W. Ingersoll and Roger 
Adams (J. Amer. Chem. Soe., 1922, 44, 293CK— 2937).— In order to 
investigate the question as to whether the absorption of dyes by 
animaj or vegetable fibres is a physical or chemical phenomenon 
the authors propose to prepare a number of optically active dyes 
and to examine the rate of absorption of the optical isomerides. 
With this purpose in view, they have prepared two such pairs of 
dyes, df- and f-arainoPhenylacetie acid have been condensed with 
p-nitrobenzoyl chloride and the products reduced to the corre- 
sponding amino-compounds, which were then diazotised and the 
diazo -compounds coupled with [J-naphthol and dimethylaniline, 
respectively. Preliminary dyeing experiments have been carried 
out, and although the d- and J+-naphthol dyes w r ere absorbed in 
the same relative amounts over short as well as long periods, the 
experiments with the two dimethylaniline dyes indicated that one 
is absorbed more rapidly than the other. The following new 
compounds arc described : T-p-Nitrobenzamidophenylacetic acid, m. 
p. 184 (corr.), its ethyl ester, m. p. 140° (corr.), r-p-Aww’no- 
oenzamidophenylacetic acid , m. p. 152° (corr.), and its hydro- 
chloride, m. p. 2 id° (decomp.). 1 -p- A T itrobenzamidophenylacdic 
acid, m. JK 163° (corr.), [ajj? — 86*56°, its ethyl ester, m. p. 155° 

)» — *7°* 1 -p-Aminobc nzamidophenylacetic acid, m. p. 

oooT” J ? 1 (corr.), fetju —93*75°, and its hydrochloride , m. p. 220— 

; (decomp.). d-p-NitrobenzamidophenylaceHc acid. m. p. 103° 
(corr ), fa],, +86-13°, its ethyl ester, m. p, 155° (corr.), [aft +674°. 
ft m. p. 168— 169° (corr.), 

L^Jd +93*63 , and its hydrochloride , m. p. 220° (decomp,). The 
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r .aminobenz°yl acid when diazotised and the product coupled 
xrith p-naphthol gave a compound , m. p. 252°, the Z-acid similarly 
ve a compound, m. p. 238°, [a] 26 —27*25°, and the d-acid a com- 
loud> m. p- 238° (corr.), [a]* +28*50°. When diazotised and the 
nroduct coupled with dimethylaniline, the Z-acid gave a compound, 

P 189—190°, and the d-acid a compound , m. p. 188 — 189°. 
m ' v ' W. G. 

Catalytic Preparation of o-Toluidine. C. 0. Henke and 

0 W. Browne [J. Physical Chem ., 1923, 27, 52—64). — In con- 
tinuation of previous work on the catalytic reduction of nitro- 
benzene to aniline (A., 1922, i, 445, 535; ii, 833), the authors have 
investigated the catalytic reduction of o-nitrotoluene to o-toluidine 
ty means of hydrogen. A nickel catalyst is too active for this 
purpose, a large part of the o-nitrotoluene being reduced beyond 
the toluidine stage. The highest yield obtained with nickel was 
86*8%. Lend catalysts gave slightly higher yields of o-toluidine 
than of aniline, the respective yields in the two cases being 94*6% 
and 93*4%. Silver, when first used, gave a yield of 99% of 
o-toluidine, but its activity decreased with use, especially at the 
higher rates of flow of o-nitrotoluene. A 97% yield of o-toluidine 
to obtained with a copper catalyst used at 260°, the activity of 
which had been decreased by use at too high a temperature (300°). 
A copper catalyst prepared by the ignition of copper nitrate at 
415° and containing 0*023% of iron gave a yield of 98*3% of 
o-toluidine at 260°. ^he corresponding yield of aniline was 91*9%. 
The activity of copper catalysts did not decrease with use. 
o-Nitrotoluene is more easily reduced than nitrobenzene. 

J. S. G. T. 

The Isomerism of p-Benzylaminocrotonic Ester, its Re- 
action with Ferric Chloride, and that of Related Compounds. 

Erich Benary ( Ber ., 1923, 56, [B], 53 — 55) —The constitutions 
CH,Ph‘N!CMe*CH!C(OH)*OEt and CH 2 Ph*N!CMe*CH 2 , C0 2 Et have 
been assigned by Riigheimer (A., 1916, i. 383) to the isomeric ethyl 
jJ-benzylaminocrotonates. The author considers this conception 
highly improbable, since it involves the enolisation of the carb- 
ethoxyl group in a series in which enolisation occurs only with 
difficulty and only when there is an accumulation of negative 
substituents around the carbon atom. The differing behaviour of 
the isomerides towards ferric chloride (Riigheimer, Zoc. cit.) is not 
directly related to their constitution, since the development of the 
coloration depends on their fission to base and ethyl acetoacet§te. 
A similar dependence of the production of colour on the decom- 
position of the compound is observed in the cases of ethyl 5-amino- 
crotonate, ethyl +anilino(or p-toluidino)crotonate, methyl 
P-anilinocrotonate, and ethyl ethylenediaminoacetoacetate, but not 
jj, their acidic derivatives as far as they have been examined. 
The colour is not developed if ferric acetate is substituted for 
feme chloride. 

It is doubtful whether the existence of tw T o forms of ethyl 
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(t-benzylammocrotonato is to be ascribed to et^rona-isomerism w 
to structural isomerism. ' W ’ 

rm,,. Tortiarv Amines Derived from Benzhydrylamine. 

Mabcel Sommelet {Compt. rend-, 1922, 175, 1149— 1151; cf. A., 
i 333) -The additive product of hexamethylenetetramme 

and diphenylbromomethane is converted by the action of fomic 
acid into dimethylbenzhydrylamine, CHPh 2 *NMe 2 , which combines 
very ™ owly'ta t he col/with methyl iodide in methyl alcohol to 
JZ a memodide, m. p. 211°. b tot solution, the hydnoAde . 
obtained along with the methiodide and also a neutral, oily com- 
Mund Diethylbenzhydrylamine, benzhydrylppendine and ethyl- 
E^zylbenzhydrylamine behave similarly toward. methyl tode 
hut fa these cases very little, if any of Jhe methiodide is formed 
at 100°. If methyl bromide is used instead of methyl iodide, it 
“not possible to Mate any quaternary sa t but oidy the hydro- 

bromide. If dimethylbenzhydrylamine and methyl bromdc are 

toted together in solution in methyl alcohol in a sealed tube a 
lftO“ for fortv-eivht hours, there is an ahundant evolution of 
methyl ether, and benzhydryl methyl ether CHPha'OMe, and 
trimcthylamine hydrobromide are obtained. If the methyl alcoho 
is replaced by butyl alcohol, the products are methyl butyl 
other and benzhydryl butyl ether. These products may result as 

follows MeB^+^feOH D (-CHPh 2 , NMej=Me»0+CHPh 2 'NMe 2 ,HBr; 

CHPhj’NMejBricHPhjBr+NMej, and CHPh 2 Br + MeOH f NMe s = 
CHPh 2 -OMe+NMe 3 ,HBr. " • u - 

Dinhenvl III. Derivatives of Bromodiphenyl. A. Garcia 
j££3 L. Medrano (i*l- FU. Quim, 1922, 20, 475-478; 
cf A 1922 i 333) — By methylation of 4-bromo-4 -aminoaipnenyl, 
using methyl alcohol and strong hydrochloric acid and heating in 
sealed tubes for ten hours at 140-150°, 4-6romo-4 4imethykmi^ 
diphenyl is obtained, which after recrystalhsation has m. p. 

208°. The mother-liquors from the crystallisation of this com- 
pound yield the corresponding mcthochloride , m. p.^ 180— 180 . 
By nitration, A-bromo-2-nitroA' 4meihyhm^ «°" ed; 

it forms large, orange-yellow plates, m. p. 107°. (j. W. it. 

Diphenyl. III. Derivatives of Anilinodiphenyl. A. Garcia 
Bahus and J. Guiteras (Anal Fis. Quim 1922, 20, 479- 
485 * cf . A., 1922, i, 333) —By boiling p-ammodiphenyl with tusea 
sodium and 4:1: 3-chlorodinitrobenzene in a reflux apparatus, 
4Wtm troaniUnodiphenyl, C 6 H 4 Ph‘NH*C 6 H 3 (N0 2 ) 2 , is obtained; 
it has m. p. 147° and crystallises in two forms, namely, orange 
needles from acetic acid and red crystals from toluene, ine 
transformation point from the orange to the red form is bo-iuo. 
By reduction with sodium sulphide, p^iiiro-o-aminmniUn<mp^ m J 
is obtained in platelets, m. p. 188°. 2-op- Dinilroaniliwrtiphw f 

is crystalline, m. p. 159°. The corresponding 
anilinodiphenyl, obtained by reduction with sodium sulphide, tonus 
dark orange platelets, m. p. 151—152°. i'-BromoA-opdwffr 
anilinodiphenyl from 4 : 4'*bromoaminodiphenyl forms y eU0 
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I ft g e t, S) m. p. 204 — 205°. 3 : 4-Diaminodiphenyl gives, with 
hydrochloric acid and sodium nitrite* 5-phenyU 
■J" 1 benziminazole (annexed formula); it forms white 
/'y x N plates, m. p. 154 — 155°. i'-Amino-i-op-dinitro- 

1. anilirwdipkenyl forms small prisms, m. p. 245 — 247°. 

r \/ ^-AminoA-p-nitro-o-arainmniUnodiphenyl forms red 

1 owlets m. P- 201°. i'-Amim-^-op-diamiiminiliriodiphenyl forms 
0 platelets, m. p. 197°. G. W. R. 

The Preparation of Phenylimido-phosgene [Phenylcarbyl- 
Chloride] and the Chlorination of Formanilide. R. S. 

Bly, G. A. Perkins, and VV. Lee Lewis (J. Amer. Ghent. Soc 1922, 

44 2896 — 2903). — Good yields of phenylthiocarbiniide were obtained 
from thiocarbanilide by heating it under a reflux condenser for 
several hours with three parts of dilute sulphuric acid (one of acid to 
2*5 volumes of water) and subsequently distilling the product with 
steam. When the thiocarbimide is chlorinated to saturation in 
solution in carbon tetrachloride or carbon disulphide, a 95% yield 
of phenylcarbylamine chloride is obtained if the solvent is removed 
directly by fractional distillation at a pressure of 30 mm. By using 
the phenylcarbylamine chloride itself as a solvent for subsequent 
formations the other solvents could be dispensed with. 

When formanilide was chlorinated in the cold with or without 
solvents in the presence of sulphur chloride the product was in all 
cases 2 : 4-dichloroform anilide. If the chlorination was conducted 
in the presence of thionyl chloride, a series of products was obtained, 
namely, 2 : 4-dicliloroformanilide, phenylcarbylamine chloride, 
p .cklorophnylcarbylamine chloride , b. p. 135 — 137°/30 mm., and 
2:4 dichlorophenylcarbybminc chloride, b. p. 150— 153°/30‘ mm. 
p-Chlorophenylcarbylamine chloride, when heated with glacial 
acetic acid, yielded p-chloroacet anilide, and with aniline yielded 
c MoTotriphe.nylguanidi 7 ie , m. p. 135 — 136°, as its hydrochloride, 
m. p. 247—250°. Similarly, 2 : 4-dichlorophenylcarbylamine chlor- 
ide gave with acetic acid 2 ; 4-dichloroacetanilide and with aniline 
2‘A-dichbrolripkenylguanidine, m. p. 129*5 — 130’5° (corr.) as its 
hydrochloride, m. p. 207—209° (corr.). The specific gravity of 
these substituted chlorides increases with the chlorine content but 
the lachrymatory effect diminishes. W. G. 

New Derivatives of p -Phenetylear bami de (Dulcin). Max 

Bergmakn, Franzesko Camacho, and Ferdinand Dreyer {Ber. 
M.pham. Ges., 1922, 32, 249—258; cf. Spcckan, A., 1922, i, 
580).— Various derivatives of dulcin (p-phenetylcarbamide) have 
been prepared in an effort to find one which should be more soluble 
while retaining the sweet taste. a-p-Phenetyl-u-methylcarbamide is 
more soluble and very sweet , but has a very persistent unpleasant 
flavour as well. The unpleasant taste is less marked in a-p-phenetyl- 
ffl'hydroxyethylcarbamide, but is still sufficient to render it techni- 
®“y useless. These and other compounds of the same type were 
prepared by the action of potassium cyanate on the hydrochlorides 
0 the corresponding bases in aqueous solution. Derivatives of 
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dulcin in which an alkyl group is introduced into the primary ' 
amino-group are sparingly soluble and have no appreciable saw ; 
taste. The latter compounds were prepared by the action oft,; 
corresponding thiocarbimides on phenetidine, whereby the thio- 
carbamide derivatives were formed which were converted into the 
conesponding carbamide compounds by the action of mercunc 

^il^TLhykarbamde, OEfC 6 H 4 -NMe-CONH W J 
tainid in good yield from potassium cyanate and 
phenetidine hydrochloride. It forms long needles, m. p. 128- 

129°. Similarly, ^-hydroxycthybp-phenetiihne gave 
a.-hydroxyethylcarbamide, OEt C 6 H 4 N(CH 2 Ui 2 OH) CO 

nettles m p. 113-115°. Dihydroxypropylphenetidme (J8er, 
, 00 , ’t5 2796) gave a-p- vhenetyla-dihydroxypmpykarbamiit , 

OEtC 6 H 4 ’N[CH 2 -CH(OH)’CH 2 -OH]-CO-NH 2 , crystals, m p. 1*. 
139° without sweet taste. By the action of ethyl chloro acetate 
on p-phenetidine, 

is formed, leaflets, m. p. 38°, b. p. lofjl mm. (amide m. p 146°). 

The ester is converted by potassium cyanate mi to wettyU-p. 
phenetykarbamido-a-acetate, OEt*C,H 4 , N(CH 2 'CO^t)-(y-llH ! , col- 
ourless needles, m. p. 86-87°, of slightly bitter taste. With 
alcoholic ammonia it gives the corresponding amide, m. p. 236- 
237°, without distinctive taste. . 

p-Phenetidine and allvlthiocarbinude gave a-p-pAenctyl-b-allyl ■ 
thwcarbamide, crystals, m. p. 94-95°. With mercuric oxide, it 
gives a .^phenetylb-allykarbamide, crystallising from alcohol, acetic 
acid, or ethyl acetate in fine needles, from chloroform in rectangular 

^ Similarly, &.p-phenetyl-h-MethyllhioccirbciMide crystallises from 
alcohol in truncated prisms, m. p. 128—1 28’5°, and a-p-pAencfyl-b- 
meihylcarbamide forms fine, long, quadrilateral platelets, m. p. 159 . 
i\ 7 -Methyl-p-phenetidine and methylthiocarbimide giv r e a-p •ph&Mtyb 
ab 4imethylthiocarbamide, truncated prisms, m. p. 99—100 , and 
^.p-pkenetyl-ah-dimethylcarbamide, prisms, m. p. 94— 95 '. oimi- 
larly, forms long needles, 

m. p. 68 — 69°, and &-])-phe.netyl-a,-methyl-h-allylcarbamide i thin 
needles, m. p. 57—58°. ’ P ' 


Hydrogenated PolycyUc Ring Systems. I. The Hydro- 
genation of Phenol and the By-products which are formea 
thereby. Walther Schrauth, Wilhelm Wege, and bRnz 
Danner (Ber. } 1923, 56, [if], 260-268).— The hydrogenation oi 
phenol in the gaseous state and under pressure has been stuOiea 
in the presence of a nickel-copper catalyst. The arrangemen o 
the apparatus for the first series of experiments is essentially a 
of Sabatier (Die Katalyse , 1914). Phenol is converted . mw • 
mixture of cyclohexmol (80 — 83%), cyclohexanone (6— 9 /oh 
smaller quantities of products of lower boiling point which & 
not been investigated fully ; about 10% of the phenol rema 
unchanged. The results are closely similar to those obtain 
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he presence of reduced nickel by Sabatier and Senderens (A 
904, i, 156) and by Skit* and Ritter (A., 1911, i, 272). ’’ 

Hydrogenation under pressure in the presence of the nickel- 
,per catalyst is effected according to Schroeter’s method fA 
922, i, 122). It leads essentially to a mixture of cwcfohexanol 
md cyclohexanone, contammg about 9—14% of the latter The 
volatile products formed during the hydrogenation in the vaporous 
base are not observed, their place being taken by dark oils of 
iigh boiling point, the amount of which may rise to 10°'' when 
he action is unusually prolonged. A condensation appears there- 
on: to occur in which cydohexanol or more probably cyclohexanone 
akes part. Since the relative amounts of these substances is 
hereby undisturbed, it follows that the equilibrium between them 
i rapidly restored in the presence of the catalyst, which can also 
iduce dehydrogenation (cf. Sabatier and Senderens A TOO** 
393), ’ ’’ W6 ’ 

The liquids of high boiling point consist of di- and tri-cvclic 
ondensation products consisting partly of saturated and partly 
f unsaturated ketones and aldehydes, which are readily converted 
y further hydrogenation into homogeneous saturated compounds 
f alcoholic character. r 

1 : i-Dicyclohexylcydohexane-2-one, C e H n -C 6 H,0-C fl H,„ lone 
olourless pnsms, m. p. 131-132°, is obtained by the action of 
lcohol to the least volatile fractions of the condensation products 
blamed by the hydrogenation of phenol under pressure As in 
nalogous cases the presence of the ketonic group cannot be 
ikbhshed by the help of semicarbazide hydrochloride or amino- 
uamdine hydrochloride, but the constitution of the product is 
laced beyond doubt by its production by the hydrogenation of 
: 3-dici/dohexeny]ci/cZohexane-2-one (cf. Jlannieh A 1907 i 2051 
solution of the ketone in methylcycZohexane is’ catalyticallv 
ydrogenated at 180-190 to a mixture of isomeric 1 -.S-dicyclo- 
jyicycloiaroKe-2-ofe, colourless needles, m. p. 117° and a verv 
iscous, colourless liquid, b. p. 220 — 22I°/17 mm. • ’the latter k 
«ly converted into the solid variety when preserved. Either 
lcohol appears to be transformed into a mixture of the cis and 

^ hen A°^ yIated - The li( l uid aIcoh °l dehydrated 
y nnc chlonde at 200—210° with the formation of 1 • 3-dicvclo 
WlAUyclohmne, b. p. 204-207°/lo mm., d 0-9525- the hydro 
ubon is also preparable from the solid alcohol, but it’is uncertain 
h her a umfonn product is obtained in this mmLTftfa 
'xaupT 16 ky hydrogenation in the presence of methylcvcfo- 
« iong cS. 

0-9335 P - 66 ^ 7 1 and a h ? uid - b - P- 192-196*12 mm, 

H. W. 

i£St*»*** Acid Esters - L Shiof.su 

$8* ns. 
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, . rTT Ea po, is a white, crystalline substance; 

barium salt, " V' 4 ’ te , when heated, the free ester anf 

silver salt is ul ® olu “ le , ‘ , decomposed into cyclohexene and phi 
the barium salt are both decompo* ^ p 

phoric acid or phosphate, ihe oi E. H R. 

could not he obtained. 

, . ,. ... Alkaline Solutions of Phenol. 

The Action of Iot ^® ° 5g rm 234— 246).— In a previouij 
G. Vortmam (Ber, > that iodine reacts with an 

communication it h , • <> di-iodophenol iodide," 

alkaline solution of phenol to give 

/Ci:CH >c< H (Messinger and Vortmann, A., 1890, 1473).: 
• "'CliCH I nd has been denied by Bougault 

The existence of this compou .., 54g . m2 ^ 346)i ml 

(A., 1908, u, 7 5 8 L by llp tt ,4 1921 i 238). Its isolation is nod 

by Hunter and Woollett (A., HMi. *• ' 1 

described. . alkaline solution of phenol takes place] 

The action of lodme on a m f a " ogen f or the sodium atom oi 
by the initial substit » ent migration into the nucleus: 

the phenoxidt^ and t b . g then ted untU to 

Ph*u*i — > ^6 n 4 A „ r the presence of a large excess 

iodophenol w produc od uct depends essentially on the 

of iodine, the nature > f , j ore j 8 effected by the alkali 
quantity of alkali. Io i Q 0 f more than three molecular 

hypoiodite. Even in th_ p 00 mDOund more highly iodinated. 
proportions of ^^^T^SeTlution is acidified 
than tri-iodophenol is P , , ■ com p 0 und is quantitatively 
after not more than of J, 

precipitated and l is i no { ^ p h en ol solution is not toe 

free iodine in the Drev i 0 usly to acidification; if it i 

Hr 

1861 120, 309). Iodination of phenol m the presence 8 
excess of alkali yields only di-iodophenoh 4 

ta/tsi artv* 

yellowish-brown solution from 0 f inegak 

addition of much water and sodium chloride in the tomo^ * 
dark violet-brown leaflets or scales, m. P- ^ ^ w ^ en ii 

iodine when exposed to air and go dium thiosulphal 

dilute solution in acetone is treated with a little sodium 

S0 The n mechanism of the formation of 
i ortri oTvnp»ra tn he renresented by „ „ r .c 
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^ulphate in the presence of sodium carbonate gives a mixture 
of di-iodophenol iodide and Lautemann’s red. Reduction of the 
latter in glacial acetic acid solution by stannous chloride and 
hydrochloric acid gives a colourless compound which appears to 
a hydrogenated derivative (cf. Hunter and Woollett, loc. cit.). 
phenol may be estimated by treating its solution, which must 
ontain at least four molecular proportions of sodium hydroxide, 
dth an excess of iodine solution; after five minutes the solution 
s acidified with dilute sulphuric acid, whereby tri-iodophenol is 
jrecipitated. The excess of iodine is estimated in an aliquot 
jortion of the supernatant liquor. If the time of action is prolonged 
jeyond five minutes, the precipitate is more or less discoloured, 
>ut the consumption of iodine is not thereby changed. H. W. 

The Decomposition of Ethers by Metallic Sodium. Paul 
Jchorigin (Ber. t 1923, 56, [R], 176 — 186; cf. A., 1910, i, 547). — 
biphenyl ether reacts exothermally with sodium wire at 180— 
t00°, giving phenol (60 — 75%), benzene (30%), a small quantity 
>f diphenyl, phenol-like products of high boiling point, and car- 
Kmised substances. The reaction also occurs in the presence of 
Central solvents of suitable boiling point. The reaction is con- 

S sred to involve the primary addition of sodium to yield the 
duct Ph 2 ONa 2 , and immediate scission of the latter into sodium 
noxide and sodium phenyl. The latter is decomposed by 
er (evolved during the production of the complex, pitch-like 
ducts) with the formation of benzene and sodium hydroxide. 

; formation of diphenyl may be ascribed to the direct removal 
>xygen from the ether by sodium or to the interaction of sodium 
moxide and sodium phenyl, PhNa-f-PhONa— Ph-Ph+Na 2 0. 
k intermediate formation of organo-metallic sodium derivatives 
i rendered probable by the observation that an extremely vigorous 
etion takes place when dry air is bubbled through the mixture, 
«t, on the other hand, salicylic acid is produced when carbon 
Soxide is introduced into it, whereas sodium phenyl would be 
ppected to yield benzoic acid. 

[i i-Naphthyl ethyl ether reacts vigorously with sodium at 230 — 
W, yielding naphthalene, a-naphthol, carbonised and pitch-like 
roducts, ethylene, ethane, and hydrogen. The volume of ethylene 
rmed exceeds that of ethane ; the production of butane or butylene 
wld not be established. fbNaphthyl ethyl ether reacts more 
lergetically than the a-isomeride with sodium, but yields similar 
roducts, naphthalene, (3-naphthol, ethylene, ethane, and hydrogen, 
mnetole does not react to an appreciable extent with sodium 
1 any temperature below its boiling point. At 200—260° it 
ZT! d f? m ? 0S f d . int0 P hcno, » ethane, ethylene, hydrogen, 
.. Jyf °\ boiling point, carbonised material, and small 

pt a iif eS et ^ a * coh °l- The intermediate formation of organo- 
2 T tances * established by the observations that the 
nitlrm l reaCtl0U becomea heated, sometimes to the point of 
taniHs en to air, and that propionic acid is produced 

en it is treated with carbon dioxide. 

*2 
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Benzyl ethyl ether reacts with sodium at 140°, this temperate 
being much below its boiling point ; benzyl alcohol appears to W 
produced, but owing to an accident, the products could not be 
fully investigated. woAmyl ether yields small amounts of j 
alcohol when heated with sodium at 200 — 220 5 and f 
at 235-275°. 


The experiments show that the desiccation of simple ethers by 
distillation over sodium is open to suspicion, and that the proee.4 
is quite unsuitable for fatty-aromatic and aromatic ethers of fcu 
boiling point. If the use of sodium is desired, milder condition* 
should be adopted, and the metal should be removed previously to 
the distillation of the ether. H. \V, 


Simplified Methods of Preparing certain Organic Sub 
stances. I. Nitrophenetoles and Nitroanisoles. H m 

Brp {Ber., 1923, 56, [£], 217— 221).— The substances are prepay 
by the action of potassium alkyl sulphates on potassium nitro. 
phenoxides in the presence of a small quantity of glycerol. The 
latter, after being purified and dehydrated by distillation under 
diminished pressure, is placed in a J-litre flask provided with a 
reflux condenser filled with cold water, but with both tubes closed 1 
an intimate mixture of the potassium compounds, previously 
desiccated at 140° and 100°, respectively, is added; and the 
mixture is heated in an oil-bath, usually at about 130° to 210°, 
until the change appears to be complete. The yields obtained 
are as follow s : o-nitrophenetole, above 90%; 2 : 4-dinitrophenetole 
56%; 6-chloro-2 : 4-dinitrophcnetole, 0%; p-nitroanisole, 87%, 
Contrary to the statements in the literature, pure methyl sulphate 
has b. p. 76°/15 mm., d u 1*3348. 

Contrary to statements in BeiLstein’s Handbuch, crystalline 
potassium methyl sulphate is anhydrous and not deliquescent. 

H. W. 


Certain Bromine Derivatives of Thymol. Hans Jost m 
Friedrich Richter (Ber., 1923, 56, [5], 119—123).— The actios 
of bromine on thymol dissolved in glacial acetic acid has tie® 
examined by Dannenberg (A., 1903, i, 338), who has thereby 
isolated a product which he considers to be the * ke to * bromide, 

CMe^Q|jg r# Qjy-^CPi ,(3 . The remarkable constitution of the com* 

pound has led the authors to re-examine the reaction; they draff 
the conclusion that the substance described by Dannenberg does 
not exist. 

The action of bromine on thymol under the conditions adopted 
by Dannenberg proceeds beyond the formation of a dibromo- 
compound, and gives also a true keto-bromide, C lff H J1 OBr 3 
later), which renders the product of the reaction incompletely 
soluble in solutions of alkali hydroxide; if a smaller proportion 
of bromine is used, its production is avoided and the dibromo- 
thymol is completely soluble; it crystallises in long, colour^ 
prisms, m. p. -f3*5-4°, b. p. 160 — 16I°/I6 mm., X75°/25 W, 
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« 1-6631 » < 21 $ 1 * 6618 , d$i 1 *6588 ; the corresponding benzoate 
rLg g mall, colourless needles, m. p. 89—90°, whereas Dannenberg 
gives m. p- SO— 81°- 

h jjjjmol is converted by a solution of calcium bromohypobromite 
into iribrmo-V-rnenthadiewm, CMc<^^ 2 .Q^>CPr s or 


CMe <CBr 2 -CH^ CPrs 

see above), large, dark yellow plates, m. p. 59—60° after softening 
tt 55°. The substance decomposes somewhat readily when pre- 
erved. It liberates two atomic proportions of iodine from neutral 
jotassium iodide solution, and is reduced by stannous chloride in 
he presence of hydrogen chloride and acetic acid to dibromo- 
iiymol. It is converted by cold, concentrated sulphuric acid into 
l : 6-tribromo-wi-cresol, its behaviour in this respect being 
’imilar to that of trichloro-p-menthadienone (Crowther and 
BJcCombie, T., 1913, 103, 539, 545). The keto-bromide is also 
obtained by the action of sodium hypobromite or of an excess of 
bromine on thymol. When dissolved in carbon tetrachloride and 
shaken with aqueous potassium hydroxide solution (4%), it is 
ransformed into a brown, amorphous powder, m. p. 220 — 230° 
decomp.) after darkening at 200°. H. W. 

Amino-alcohols of Tetralin [Tetrahydronaphthalene]. 

4 Gonzalez and M. Campoy (Ami Fis. Quim,, 1922, 20, 534— 
338}. — By the action of hypobromous acid on 1 : 4-dihydro- 
laphthalene, 3 - bromo-'l-hydroxytetrahijd ronaph tha lene is obtained, 
[t is crystalline, and has m. p. 107°. By acting on it with anhydrous 
limethylamine in benzene solution in a sealed tube at 120°, 
Umthybmiw-2-hydroxytetrahydrompklkalem is obtained, b. p, 
65 — 170°/14 mm. 2-Dimethylamino- 1 -hydroxyte.trahydronuphthal- 
ns has b. p. 157— 158°/13 mm. The following compounds were 
bo prepared : 2-ben zoyl-Z -d imeth ylami notetrahyd ronaphthalenc 

y&roekbnde, m. p. 228°; 2-vakryl-3-dimethylaminotetrahydro- 
aykthakne hydrochloride, m. p. 173°; 2-cinnanwyl-3-dimethyl- 
BmktrahydroTiapklhalene. hydrochloride, m. p. 178°; 2-pyro- 
lucylZdimdhylammotetrahydromphthalme hydrochloride ; 1 -benzoyl 
dmdhykminotctrahydro naphthalene hydrochloride, m. p. 176°; 
■nkryl24methyla7ninofetrahydronaphthalene hydrochloride, m. p. 
65° ; \'tinmmoyl2-dimethylaminote trahydronaphthalene hydrochlor- 
m. p. 176*5° ; 1 -pyromucyl-2-dimethylaminotetrahydrona phthakne 
lydrochhride, m. p. 172°. Hydrochlorides of the 1 : 2-series are 
fore soluble and have a lower melting point than those of the 
1 : 3-series. G. W. R. 


A New Class of Derivatives of p-Naphthol, the 1-Aryl- 

Jftiao-p-naphthols. A. Wahl and Robert Lantz (Butt. Soc. 
"*■» 93 — HO). — Certain atoms and groups which 

t the benzene nucleus are only displaced at high temperatures or 
ot at aU are extremely reactive when substituted in the ot-position 
p naphthol. Thus the sulphonie group of (J-naphthol-x-sulphonic 
18 eliminated when the Bubstance is treated in aqueous solution 
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oxide of the formula S0 3 Na-C 10 H 6 -ON.N-C 6 H 4 NO a . In presence 
of the least trace of acid, this yellow water-soluble substance is 
instantly converted # ^ , 

with liberation of sulphuric acid. With a-chloro-P-naphthol, the 
intermediate product cannot be isolated, the dye being produced 
^ once with toe elimination of the ch onne atom The mobility 
o the halogen atom in the .-position is further lUustrated by the 
Motion of sodium sulphite in weak alcoholic solution, U-n&phthol 
being 1 formed and the halogen eliminated. «-Chloro- or n-bremo-f. 
naphthol also reacts vigorously with primary animatic anmes, 
and moderating the reaction by using a large excess of the amine, 
nnVitative yields of l-arylammo-2-hydroxynaphthalenes are 
obtained, blnitino-d-mphlhoi forms white needles m_p 165- 
156” which darken on exposure to air Ml ehyirochlonde forms, 
white, crystalline powder, and the methyl ether colourless needle* 

* 82—83°. \-\)-Toluidino.$-ruiphtM _ forms white prisms 

D i 3 g 139 ° and its methyl ether white needles, m. p. 94". 

l-o -Toluidino-V-mphthol, crystallised from acetic acid, melts at 
1 14—115°. l-o -Anisidino-fi-nttphihol crystallises in. small needles, 
m v 110°. \~o-Methoxy-iR‘toluidiiio-$-iwiphthol forms white needles, 

"to, 118°. 1 .<t.Naphthylamino-$-naphthd forms grey needles, 
m 1 ) 171°, and the corresponding [1-derivative a grey powder, 
imp.' 166-167°. l,JJ ' 

The Influence of Boric Acid on some Polyhydroxy-deriv- 
atives of Naphthalene and Anthraquinone. J. Boasmj 
[with (Mllb) K. C. Anema and l (Mujs) M. A. J. Bmi] (iec. 
irav. chim., 1922, 41, 778-783; cf. A. 1915, u, 667)-^ 

o-dihydroxynaphthalenes, similarly to dihydroxyphenofa (cf. 
Hoestken and Van Rossem, A., 1912, li, 147), considerably mcra. 
the electrical conductivity of solutions of bone acid but W 
increase due to the 2 : 3 -dihydroxy-compound is muchgueate 
than that conferred by its 1 ; 2-isomende This •.difference u 
attributed to greater freedom of the hydroxyl groups in the forme 
compound. The hydroxy-derivatives of anthraquinone were found 
to be insufficiently soluble in water for similar measurements ; « 
conductivity to be made, but a coloration was observe ™ 
case on the addition of boric acid to a solution of the substance J 
dilute alcohol The suggestion is made that the coloration ‘ depe 
on the presence of two hydroxyl groups in the ortho -positioi 
respect to each other, or, alternatively, that it is correla e 
the presence of a hydroxyl group next to a carbonyl group- ^ ^ 

Preparation of Benzyl Esters of some ^cids 
Boiling Point. T. J. Thompson and Gerald J. ^ T 
Amer . Chem. Soc .. 1922, 44, 2894^2896).-Benzyl esters of 
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w hich boil at above 100° without decomposition have been 
nreparc^ Seating together the alcohol and acid in the requisite 
proportions in a flask fitted with an air condenser of such a length 
that the benzyl alcohol vapour condenses just below its upper 
ea( j > w hilst it is not long enough to cause the condensation of the 
^ter vapour arising from the interaction of the alcohol and acid. 
Pure benzyl alcohol, free from traces of benzaldehyde, must be 
used. Good yields were obtained in the case of eight esters, but 
^ two cases it was necessary to vary the pressure in the flask. 
Other high boiling point alcohols were tried instead of benzyl alcohol, 
but they did not give satisfactory results. W. G. 

Triphenylmethyl. XXXII. p-Benzyloxy- and p-Methoxy- 
triphenylmethyl. M. Gomberg and C. C. Buckler ( J . Amer. 
Ckm. SoC‘> 1923, 45, 207 — -222). — p-Benzyloxytriphenylcarbinol , 
in. p. 94°) was prepared from the corresponding hydroxy-compound 
by the Schotten-Baumann reaction. When reduced with zinc and 
acetic acid, it yielded p -benzyloxytriphenylmethane, m. p. 116-5°, 
and with hydrogen chloride gave p-benzyloxytriphenylmethyl 
chloride, m. p. 77°, from which, by the action of sodium ethoxide, 
p .Unzyloxyinphenylmetkyl ethyl ether , m. p. 89°, was obtained. 
^Benzyloxytriphenylmethyl bromide had m. p. 90°. When the chloride 
iras shaken with molecular silver in dry benzene, p -benzyloxytri- 
fhenylmethyl, m. p. 142—145°, was obtained ; it rapidly absorbed 
oxygen from the air, giving a peroxide, m. p. 171°, and absorbed 
iodine from its solution giving an unstable iodide. In benzene 
solution, the free radicle reacts with hydrogen chloride to give a 
mixture of the carbinyl chloride and the triarylmethane, and these 
interact only to a very slight extent to give a dialkyloxy-p-benz- 
hydryltetraphenylmethane. A benzene solution of the free radicle 
exposed in a quartz tube to sunlight undergoes auto-oxidation 
and reduction to form a biphenyJene free radicle and p-benzyl- 
oxytriphenylmethane. The free radicle was crystallised from a 
number of different types of solvents, but only in one case, namely, 
with ether, was an additive compound formed. The degree of 
dissociation of di-p-benzyloxyhexaphenylethane in six different 
solvents over a temperature range from —17° to +53° and in 
concentrations from 1 to 6%, was found to vary from 26 to 56% 
with the concentration, the temperature, and the nature of the 
Bolvent. 

p-Methoxytriphenylcarbinol gave a chloride and a bromide , 
m.p, 143°, and from the chloride the free radicle ip-meihoxytriphenyl- 
Mthjl, m. p. 145 — 150°, was obtained. It absorbs oxygen, giving 
J peroxide , m. p. 157°, and iodine, giving an iodide . Like the 
^nzyloxy-com pound, the main reaction with hydrogen chloride 
11 ta&zene solution is to yield the carbinyl chloride and the tri- 
^hnethane. When exposed to sunlight in the same solvent a 
wx ure of p-methoxytriphcnylmethane and a biphenylenetriaryl* 
e . f ^ and from this solution on exposure to air 9-phenyU3- 
tyfaoryl peroxide , m. p. 200° (decomp.), w r as obtained. This 
was synthesised by a different method as follows : 
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3 -methoxy- 9 -fluorenone was converted by the action of magnesian 
phenyl bromide into the cartnnol (annexed 
Ph OH formula), m. p. 84°, giving a chloride, m. p. Ug» 

From this by shaking with molecular silver the 
free radicle was obtained, and this on expose 
\ to air gave the required peroxide. p-Methoxy. 
a jOMc triphenylmethyl did not give any additive com. 
y pounds with the various solvents tried. The 

decree of dissociation of di-p-methoxyhexaphenylethane, determined 
as in the ease of the benzyloxy-compound, vaned from Jl to 42%. 

W. G. 

Triphenylmethyl. XXXI. Tautomerism of o-Hydroxy. 
triphenylcarbinol ; o-Hydroxy- and Alkyloxy-tnphenyl. 
methyl M. Gomberg and D. Nishida (J. Amer Chem. Soc, 
1903 45 190 — 207).— When o-hydroxytnphenylcarbmol in soh. 
tion ’in glacial acetic acid, carbon tetrachloride, benzene, toluene, 
or xylene is warmed, the solution becomes brown, the coloration 
beginning at 50—80°, according to the nature of the solvent, and 
increasing in intensity with rise in temperature or concentration 
of the solution. This coloration is due to tautomensation of the 
carbinvl to the quinonoid form, and the change is reversible if tie 
temperature does not exceed 110°. Above 110°, the carbinol, in 
solution slowly loses water and yields, not the expected o-fuchsone, 
but a rearrangement product, namely, 9-phenylxanthane. The 
carbinvl chloride undergoes similar changes, but at much lower 
temperatures, and loses hydrogen chloride instead of water, 
o-Benzyloxytriphenylcarbinyl chloride is considerably more stable 
than the o-hydroxy-compound, but even, at ordinary temperatures 
it undergoes a gradual spontaneous decomposition. o-Hydroxy, 
o-benzyloxy-, and o-methoxy-triphenylcarbinyl chlorides are all 
decomposed by molecular silver, giving the free radicle but in the 
cases of the first two the free triarylmethyls could not be isolated 
owing to secondary changes, but o-methoxytriphenylmethyl was 
isolated and its physical and chemical properties were determined. 
It exists in solution in the unimolecular state to the extent (A 
26—49%, depending on the temperature. At ordinary tem- 
peratures only about one-third of the total amount of the uni- 
molecular triarylmethyl is in the quinonoid state, the remaining 
two-thirds being benzenoid. , 

0 .HydrozytriphenylcMoromethane was obtained by dissolving tnt 
carbinol in ether, adding calcium chloride, and saturating m 
solution with hydrogen chloride. Colourless crystals were obtain 
which rapidly became brown even in a desiccator. When s a ei 
in benzene solution with molecular silver in the presence o air 
the pobpnerised o -hydrozytriphenylmetkyl, m. p. 237°, was obtame 
together with a peroxide , HO'CgH^CPh^O'O'CPivCe^’OH’ • P 
131°. O’B&izyhxytriphenylcarbinol, m. p. 172°, was prepare 
the hydroxy-compound, and gave the carbinyl chloride , m. p- ^ 
l which with molecular silver gave the polymeride , m, p. w > 
the triarylmethyl, and also a peroxide, m. p. 153°. 
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o-Methoxytriphenylcarbinol gave a stable chloride and bromide , 
jq p. 127 — 128°. The chloride when decomposed by molecular 
eilver gave a mixture of di-o-methoxyhexapkenylethane , m. p. 117 — 
121°, and o -methoxytriphenylmetkyl. The free radicle, when exposed 
to air, rapidly absorbs oxygen and gives its peroxide, m. p. 160— 
jgl® (decomp.), and, similarly, it absorbs iodine to give its iodide . 
Both the free radicle and its chloride and bromide Bhow decided 
electrical conductivity in liquid sulphur dioxide. W. G. 

pinacolic and Semi-pinacolic Transpositions. Compar- 
ative Migratory Aptitudes of Different Radicles. M. Tif- 
m uv and (Mlle) J. Levy ( Compt . rend., 1923, 176, 312—314).— 
Prom examples of pinacolic and semi-pinacolic transpositions of 
substituted glycols and iodohydrins quoted, it is shown that ethyl 
and benzyl groups have a much more marked aptitude for migration 
than has the methyl group, and in many cases the migration of the 
former groups is exclusive. W. G. 

Compounds containing the Trimethylene [cycioPropane ] 

Ring. P. Bbuylants and A. Stassens {Bull. Acad . roy. Bdg., 
1921, 702— 719).— cycfoPropanecarboxylonitrile, when prepared 
from y-chlorobutyronitrile by distilling with dry potassium hydr- 
oxide, contains crotono- or i'socrotono-nitrile. The pure cycfc-nitrile 
boils at 134— 134*2°/762-5 mra. Pure cycfopropanecarboxylic acid 
has m. p. 18*1° and b. p. 181-8 — 182-0°/766 mm. The corresponding 
chloride, on chlorination, at the b. p. gives ( a ) l-chlorocyclopropane- 
wboxyl chloride, b. p. 141 — 143°, df 1-336, ri$ 1-4759, and ( b ) 
a small amount of what is apparently ay -dicUorobutyryl chloride, 
b. p. 212 — 214°. The former (a) was converted by water into * 
UMorocycfopropanecarboxylic acid, colourless needles, m. p, 70— 
;7l°, b. p. 206°; sodium salt, colourless, hygroscopic needles; 
ji nethyl ester, b. p. 152— 153°/761 mm., df H79; ethyl ester, b. p. 
;6o— 66°/15 mm. or 162— 1637762-5 mm., df M26, n? 1*4417; 
'rnide, white crystals, m. p. 131 — 132°. 

Ethyl 1-chlorocycfopropanecarboxylate by treatment with mag- 
nesium methyl bromide is converted into a chlorokydrin , 
C 3 H 4 CbCMe 2 *OH. The latter has b. p. 156*5 — 157°/756 inm,, 
df 1-065, forms an acetyl derivative, df 1-086, and is almost 
unaffected by hot aqueous potassium hydroxide. 

The chlorine atom in 1-chlorocyc/opropanecarboxylic acid is not 
rcactive enough to permit of the preparation of derivatives by its 
replacement. The constitution of the acid was decided from 
[Conductivity measurements with the acid and its sodium salt, 
c ^ ssoc * a ^ on constant (100 k) was found to be between 
f f, ana ^'06, a value only to be explained if the chloro-group is 
p the oc-position. 6 r 

Luf *he higher boiling fractions of the above chlorination 

L ii meth 5 rl a lcohol in presence of a little sulphuric acid, methyl 
h n ^P r ^P an ecarboxylate and methyl ay -dicMorobutyrate, 

I ' r- *14 , were obtained. 

e molecular heats of combustion of cyc/opropanecarboxylio 

i* 
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acid at constant volume and at constant pressure were found t 
be 486-1 and 486-4 cal, respectively, whereas for crotonic acid th 
value is 478-0 cal. The heat of formation of the acid in the liou H 
state is 97-8 cal, (crotonic acid, 102-3 cal.). ^ 

Determinations of the viscosities and melting points of mixture 
of cyclopropanccarboxylic acid with water are described, and jx>j n j 
to the existence of a hydrate, C 4 H 6 0 2 ,H 2 0. E. E. T 

4-Fluoro-3-nitroben20ic Acid. H. Rouche (Bull, Acad, m 
Belg.y 1921, 534 — 547). — 4-Fluorobenzoic acid, on treatment* W ju 
nitric acid (d T495), is converted to the extent of 80% into i~fiuoro 

3-nitrobenzoic acid , white needles, m. p. 121*5°, 4-fluoronitrobenzene 
also being formed as the result of the displacement of the carboxyl 
group by the mtro-group. The new acid forms soluble and highly 
coloured salts (alkali metals, red; alkaline-earth metals, yellow 
or orange). The silver salt is unstable. The ethyl ester, yellow 
crystals, melts at 45*3°. The chloride , b. p. 210°/130 mm., on 
treatment with aqueous ammonia, gives 3*nitro4-aminobenzaiuide 
dry ammonia in ethereal solution, however, giving i-fluoro-S-nitm. 
benmnide, a waxy mass, m. p. 153°. 

The solubilities of 4-fluoro-, 4-chloro-, and 4-broino-3-nitro- 
benzoic acids have been compared. 

The dissociation constants (100 k) of 4-fluoro- and 4-chloro- 
3-nitrobenzoic acids were found to be respectively 0*0433 and 
0*048 (cf. A., 1890, 1209), the corresponding 4-bromo-acid being 
stronger than these two acids. p-Fluorobenzoic acid, used in 
comparison, gave 100 k 0*00735. Owing to the labile nature of 
the fluoro-group in fluoronitrobenzoic acid, conductivity detain, 
ations with the latter were carried out in presence of hydrochloric 
acid. 

A study of the velocities of reaction with sodium methoxide of 
sodium fluoronitrobenzoate and o-fluoronitrobenzene showed that 
the carboxyl group renders a para-fluoro-group more labile. 

E. E. T. 

a-Nitrophenylacetamide and some of its Derivatives. 

A. J. van Peski (Etc. trav . chim 1922, 41, 687—700; cf. A. r 
1909, i, 647).— On treatment of a-w-onitrophenylacetamide with 
concentrated sodium hydroxide solution, the sodium derivative 
of the amide which is first formed gradually disappears and sodium 
nitrophenylacetamide is formed. This reacts with bromine to 
give a- bromo-a-nitrophenylacetamide, which is easily obtained 
pure. The action of dilute sulphuric acid on the aqueous solution 
of the sodium de^vative gives a white precipitate which becomes 
viscid and then solidifies. This consists of a-mtrophenylacet- 
amide, which on crystallisation from benzene or chloroform is 
obtained in the form of white needles, m. p. 82*5—83°. These 
remain unchanged for a considerable time ; decomposition may b e 
detected by a lowering of the melting point, and after some months 
the substance is transformed int-o a thick brown syrup. Complete 
decomposition may be effected in less than two hours by heating 
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t jj e ^ater-bath : among the decomposition products are nitro- 
® nitrous oxide, phenylglyoxylic acid, pbenylglyoxylamide, 
^ ’nitrile, water, and two unidentified derivatives of phenyl- 
Ivoxylamide. On boiling in contact with water, the products 
re d hen y lglyo xy li o acid and its amide, benzoic acid and the oxime 
i phenylgly ox yl am ide. The chloro -derivative of a-nitrophenyl* 
Letefflide is prepared in a similar manner to the bromo-derivative, 
kt the corresponding iodine compound is obtained in ethereal 
jolution of iodine by reaction with the silver salt of the amide. 
411 three halogen derivatives liberate nitric oxide and the halogen 
B heated ; the decomposition may take place explosively. 
Jj ie following descriptions are given : %-cMoro- z.-nitropkenylacet» 
imide, white prisms, m. p. 107—115°; x-br<mw-oL-nitrophenylacet - 
nA crystals, m. p. 108—116°; xdodo-^-nitrophenylacetamide t 
vellow, rod-shaped crystals, m. p. 97 — 100° ; o - bromo- x-nitrophenyL 
wiamidt, white, rod-shaped crystals, m. p. 125°; p-bromo-ot.-nitro- 
p knylacetamide, white, rod-shaped crystals, m. p. 101 '5°; ethyl 
midop^nylperacetate, CH 2 Ph*C(NH)*OOEt, small, rod-shaped 
crystals, m. p. 180°. H. ,T. E. 

Asymmetrical Synthesis. Emil Erlenmeyer and Hans 
Eblenmeyes {Biochem. Z 1922, 133, 52 — 62).— If bromine be 
jadded to a solution containing cinnamic acid, a sugar, and a zinc 
salt the dibromophcnylpropionic acid formed is optically active, 
except iii the case of lactose, where the resulting acid is inactive. 
Presumably a complex salt of zinc with cinnamic acid on the one 
Sand, and with the sugar on the other, is formed, and this optically 
motive compound adds on bromine asymmetrically. With dextrose, 
avulose, and sucrose excess of the l-ajl-dibromo-ES-phenylpropionic 
tcid is formed, and with J-arabinose excess of the d-acid. Laevulose 
g particularly effective, and it is likewise active if a-methylcinnamic 
tcid is used instead of cinnamic acid. W. O. K. 

The Iodination of m-Hydroxybenzoic Acid. P. H. Beijer 

Jtec. Irav. chim ., 1922, 41, 701 — 702).— Monoiodohydroxy benzoic 
tcid was prepared by Wieselsky’s method {Annalen, 1874, 174, 
05). An identical acid was obtained from 4-nitro-3-hydroxy- 
>enzoic acid by reduction of the nitro-group, diazotisation, and 
reatment with potassium iodide. The acid is thus 4-iodo-3- 
lydroxybenzoic acid, so that the action of iodine yields a derivative 
Instituted similarly to that obtained on bromination. This was 
rationed by the preparation of 6-iodo-3-bydroxybenzoic acid 
ct Limpricht, A., 1891, 1036) which is not identical with the acid 
btained by Wieselsky. H. J. E. 

The Configuration of Mandelic Acid and other a-Hydroxy- 

ciis. Karl Freudenberg, Fritz Brauns, and Heinrich 
{Ber,, 1923, 56 r [£], 193— 200).— The hypothesis that the 
ptical activity of similarly constituted substances of the same 
^figuration is influenced in a uniform manner by change of 
' m perature, dilution, or addition of neutral salts has led Clough 
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/ T i oi q 113 526) to assign Z-mandelic acid to the d-series ( con . 
™ * 191 ’ ’ figuration I), whereas Hudson (A., 1918, i f 

CO,H 292) on the consideration that all hydroxy, 
b " acids which yield dextrorotatory nmu. 


. <fo,H 


H-C-OH 

HO-C-H 

c«h 5 

c 6 h 5 

- (I.) 

(II.) 


amide has 


and hydrazides belong to the d-senes, 
assigned to it the configuration II (Z-mandej- 
amide is hevorotatory). Z-Hexahydromande]. 
has now been prepared, and shown to be strongly dcxtro. 
rotatory Since, therefore, hmandekc and hhexahydromand* 
^idTare configurationally related, Huron's rule appears to he 
“r^en A consideration of the optical activities of .-hydroxy 
S of known configuration and of their amides confirms t e 
Stf of Clough’s deductions. Hudson’s rule appears merely 
to wiuire a slight modification in the sense that «-hy<W ; ac A 
reconsidered to belong to the rf-senes when their specific rotate 
ffd^nlaccd in the dextro-direction on conversion into the amide. 
M actual transition from lavo to dextro is only observed with 
substances of low rotatory power such as the monocarboxyk 
acids of the sugar group, from a study of which the rule was fat 

^di ci/cfoHexylglycollic acid, m. p 134 135 [Godchot (A., 1910, 
i 480? gives "l30— 131 c ], is prepared by the catalytic hydrogenation 
of dbmandelic acid in aqueous solution in the presence of pl&tmnn 

with gum arabic or gelatin as Py^ ctlve 1 1 uqTs’n™'' 

cstcrified to methyl dl-csyclo hxylglycMUe, Kp. 122-123 /18 mm 
from which the corresponding amide, m p. 156 (Udchot givej 
m n 155°) is prepared. ^yAoHerylglycollovhenylhyimh has 
mi p 213“. d(-)cyclo HexyWycMc arid, prepared by hydrogenat™ 
of i mandelic acid, has m. p. 128— tail , Wh.w".* 26 6 > t a k: ; ’» 

-25-8° in glacial acetic acid solution. The corresjmndmg meiJii/l 
ester has b p. 123“/ 19 mm„ [.ft,*. -4-T the phenylhyimx «, 
m. p. about 215“ (decomp.), Mg,,*. ; as + 55 ' 2 ®, ‘ n ,o gl ^ 
acid, and the amide, m. p. 158, Whjvsiw + 47 ' 4 
r a -» +41-16“ in aqueous (20%) alcohol are described. 

d(-)-Lactic acid, prepared by the resolution of the r-acid inti 
morphine (cf. Irvine, T„ 1906, 89, 935), is converted into tit 
STester, b. P . 50-60“/25 mm„ «£-. • +M% and then* 
into the amide, m. p. 49-61% [«1£^. + 22 - 1 T; it is remarbbk 
that the active amide is very deliquescent and that this property 
is not shared by the r-amide. 

The Theory of Reduction. The Reduction of the Carhop 
Group by Zinc Amalgam. Wilhelm Stein kopf and mm 
Wolfram (Armais, 1923, 430, 113— 161).— A careful study cf * 
action of zinc amalgam and aqueous or alcoholic 
acid on a variety of carbonyl compounds has show thatproau 
of several distinct types may be obtained, and that the for 
of these may be accounted for by ascribing to the process 
following general mechanism. In the first place, hydroge 
comes attached to the oxygen of the carbonyl group, g* 
radicle (containing tervalent carbon) which may react eitner 
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yielding a pinacone or with more hydrogen, forming an 


>C”0 — > >CJ— OH 


^ >C(OH)*C(OH)< 
^ >CH*OH 


teoondly, alcohol contains a CH 2 residue next to the carbinol 
* p } water may be eliminated, giving first a compound containing 
: ff0 tervalent carbon atoms, and ultimately either a saturated or 
uiaaturated substance : 


®« 

JH-OH 



5 tres 3 i3 laid on the view that the formation of the saturated and 
msatu rated substances is simultaneous and not successive, at 
east in the main. The constitution of the original carbonyl com- 
pound and the conditions of the reduction may determine which 
^ the above four side reactions takes place preferentially, but the 
ibove mechanism is considered to be generally applicable. 

Benzophenone, on reduction with zinc amalgam and aqueous 
hydrochloric acid, yields benzpinacone and traces of diphenyl- 
methane ; by reduction in alcoholic solution, tetraphenylethylene, 
a- and (3-benzpinacolin, and diphenylmethane may be obtained. 
&nzhydrol on reduction in alcoholic solution gives diphenylmethane, 
and the benzpinacolins give tetraphenylethylene. 

Ethyl acetoacetate, on reduction in alcohol, gives ethyl crotonate 
and ethyl butyrate. Ethyl crotonate is not reduced to ethyl 
butyrate under similar conditions, 

: Ethyl laevulate yields ethyl valerate and an unsatu rated ester, 
probably p-ethylidenepropionic ester. 

Ethyl benzoylacetate on reduction in alcohol with amalgamated 
zinc yields py-diphenylpentadilactone (A., 1912, i, 889), ethyl 
P-phenylpropionate, and an oil, b, p. 210 — 212°/< 1 mm. Using 
unamalgamated zinc, the products are the dilactone, ethyl 
cinnamate, ethyl p-phenylpropionate, 3y-diphenylA a -crotono- 
lactone-y-acetic acid, and probably meso- p [d'-dihydroxy- (^'-diphenyl- 
adipic acid. Ethyl cinnamate on reduction with amalgamated 
zinc in alcoholic hydrogen chloride gives ethyl jB-phenylpropionate. 

Ethyl phenylglyoxylate gives ethyl mandelate and ethyl diphenyl- 
tartrate, and phenylglyoxylic acid yields mandelie acid. 

Reduction of acetophenone in aqueous solution leads to ethyl 
benzene, acetophenonepinacolin, and styrene and its polymerisation 
products, along with small amounts of acetophenonepinacone, and 
*)<liphenylbutane (?), In alcoholic solution, the products are 
dyrene and its polymerides, acetophenonepinacone and a-chloro- 
rthylbenzene. 

The products of reduction of benzaldehyde in aqueous solution 
lre . toluene, benzyl alcohol, stilbene, and hydrobenzoin. The 
^on of zinc chloride on benzyl alcohol gives rise to stilbene 
ivdrochloride. C. K. I. 
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The Isomeric Esters of Benzoylacrylic Aoid. Grace Poitee 

(f " dm. to., 1923, «, 222-238^-The ^ 

methyl benzoylacrylate, obtained by Kozmewski and Mawhlwski 
(cf A 1906 i 759) can be converted into a colourless stereo, 
isomeride, m. by exposure to sunlight. The reverse change 

occurs if the colourless isomeride is exposed to sunlight in a solution 
containing a trace of iodine or bromine. Both the esters behave 
alike on oxidation by potassium permanganate in cold acetone 
solution, and they give the same product on treatment with nitro. 
methane Their behaviour towards alkaline reagents is not, how. 
ever the same. On boiling the yellow ester with dilute sodium 
carbonate solution, almost complete decomposition takes place, 
and it is not possible to isolate any benzoylacrylic acid. The 
colourless ester, under similar conditions, gives a 60% yield of 
benzoylacrylic acid. With concentrated hydrochloric acid, both 
the esters give a mixture of benzoylacrylic and a-hydroxybenzoyt 
propionic acids. The benzoylacrylic acid obtained in either of 
these cases corresponds, in configuration, with the yellow ester. 

The colourless ester reacts with two molecules of semicarbazide 
hydrochloride to give the semkarbazone of methyl a -semicarbazide- 
benzoylpropionate , m. p. 177-178°. If, however only one molecule 
of semicarbazide is used then the product is methyl ^sermcarbazido. 
benzoylpropionate, m. p. 160— 150-B°, which when treated in cold 
acid solution with sodium nitrite gives methyl mtroso-x-semicarbazidc - 
benzoylpropionate , m. p. 125°. With one molecule of semicarbazide 
the yellow ester gives the same product as the colourless ester, 
but with two molecules it yields methyl a-semimrbazido-3-pkniil 
p-yrazolone -^-acetate, m. p. 172°, "which when decomposed by 
hydrochloric acid gives the methyl semicarbazidobenzoylpropionate 

described above. , . , . „ . , 10 , 

Ethyl benzoylacrylate was obtained m a yellow form, b. p. 184- 
185°/25 mm., and in a colourless form, m. p. 54°, As in the case of 
the methyl esters, the following products were prepared : the » 
carbazone of ethyl a-semicarbazidobenzoylpropiomte , m. p. 187 9 ; 
ethyl a-smicarbazidobenzoylpropionate, m. p. 151—152°; ethyl 
nitroso-^-semicarbazidobenzoylpropioiiate, m. p. 127°; ethyl a-semb 
carbazido-3-phenylpyrazotoiie4-acetate , m. p. 171°. 

Benzoylacrylic acid reacts with semicarbazide, and gives m 
same products whether one or two molecules of the latter are used, 
namely, two isomeric semkarbazone s, m. p. 205° and 225 ^re- 
spectively, and a hydrate of the former, in. p. 190°. All three 
compounds rqact with bromine as unsaturated compounds ana 
two atoms of bromine are added on to the molecule, and a 
compound, m. p. 171°, is obtained. "• 


Dyes derived from Diphenic Anhydride. Sikhibhushas 
Dutt (T., 1923/123, 225—228). 

The Action of Bromine on Methylcoumaric and Methyl- 
coumarinic Acids. Einar Biilmann and Haxon Lund [ aw - 
Chim., 1922, [ix], 18, 263— 282).— The addition of bromine® 
anhydrous solution to methylcoumaric and methylcoumanm 
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•jg apparently results in the formation of a single product (cf. 
ntk and Ebert, A., 1883, 474; Werner, A, 1906, i, 180), but 
perkin (T. f 1881, 39, 420) and Stoermer and Friemel (A., 1911, 

■ 632) have obtained indications of two acids resulting. The 
j^t-nanied workers isolated an acid, m. p. 170°; the authors’ 
ffork confirms the formation of this single compound, but they 
ffe re unable to determine its constitution with certainty, although 
t he substance is presumed to be ap-dibromo-p-methoxyphenyl- 
ntopionic acid. This acid on treatment with powdered zinc was 
converted into methylcoumaric acid, whilst water readily effected 
its hydrolysis into a -bromo-$-hydroxy-fi-metkoxyphenylpropwnic acid, 
crystals, m. p. 134°, which yields on dehydration a-bromo-p-meth- 
oxvphenylftcrylic acid, obtained directly from a3-dibromo-P-meth- 
ojyphenylpropionic acid by Perkin (be. cit .). The hydrolysis 
by which the acid was obtained must not be effected at a high 
temperature, otherwise carbon dioxide is evolved with formation 
of mfihoxybroniostyrene, a light yellow oil, b. p. 142— 143°/14— 
16 mm., whilst hydrobromie acid in acetic acid solution reverses 
the hydrolysis. Treatment of the acid with zinc powder results 
in the formation of methylcoumaric acid. The last-named sub- 
stance yields on bromination by means of solution of bromine in 
aqueous potassium bromide, aP-5-tribromo-P-methoxy-5-phenyh 
j propionic acid, which w r as also obtained from ap-dibromo-p-methoxy- 
phenylpropionic acid and bromine w'ater, and also by the action 
of hydrobromie acid on X’5-dibmno-$-kydroxy-$-methoxyphenyl- 
p ropionic acid. The latter was prepared by the action of bromine 
water on a-bromo- (3-hydroxy- (3-methoxyphenylpropionic acid and 
forms crystals, m. p. 137°, Isomeric with and transformed by heating 
into an acid of m. p. 155° identical with that prepared by Read 
and Andrews (T., 1921, 119, 1782). This acid may also be obtained 
by hydrolysis of ap-54ribromo*p-methoxyphenylpropionic acid, the 
reaction being reversed by hydrobromie acid. Mercuric acetate 
and methylcoumarinic acid combine to form a mercuric compound 
(cf. A,, 1900, i, 431). This was not isolated, but was used as an 
intermediate in the preparation of $-hydroxy-$-mdkoxyphe.nyL 
propionic acid , which resulted from the elimination of the mercury 
by means of hydrogen sulphide. This acid has m. p. 88*5° and is 
quantitatively converted into methylcoumaric acid w r hen boiled 
with dilute sulphuric acid, whilst bromine water yields a ring- 
substituted derivative, o-brmno-fi-hydroxy-fi-methoxyphenylpropionie 
acid, m. p. 108°. All the ring-substituted bromo-compounds dealt 
with are converted on oxidation with permanganate ipto 2-methoxy- 
5*bromobenzoic acid, and the same substance w r as obtained by 
oxidation of methylcoumaric acid with permanganate and sub- 
sequent treatment of the methoxybenzoic acid so formed with 
bromine water. H. J. E. 

The Chemistry of the Glutaconic Acids. XIV. Tla*e- 
carbon Tautomerism in the cyclopropane Series. Frank 

Goss, Christopher Kelk Ingot d, and Jocelyn Field 
Ihoepe (T., 1923, 123, 327—361). 
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The Thermal Decomposition of certain Hydroaromatic 
Dicarboxylic Acids, A. Windaus, W. Huckel, and G. Reve&b* 
(Ber., 1923, 56, [B], 91— 98).— Blanc’s rule (A., 1907, i, 7 10) 
according to which pimelic and adipic acids are converted 
cyclic ketones when heated at about 300° (in the presence of acetic 
anhydride if necessary), whereas glutaric and succinic acids give 
internal anhydrides under similar conditions, appears to be generally 
applicable in the aliphatic series. An experimental examination 
of the possibility of applying it in the hydroaromatic series has 
been undertaken, and the behaviour of certain hydroaromatie 
o-dicarboxylic acids is now described. 

cw-cycZo-Hexane-1 : 2-dicarboxvlic anhydride is decomposed at 
380° into carbon dioxide, water, anthraquinone, and various 
hydrogenated derivatives of anthracene; its behaviour is thus 
similar to that of calcium succinate. 

Homophthalic [o-carboxyphenylacetic] acid is smoothly hydro- 
genated in glacial acetic acid solution in the presence of platinum 

black to a mixture of cis- and fmjw-o-carboxycyctohexaneacetic 
acids from which the pure ew-acid is isolated by fractional crystal- 
lisation ; it forms aggregates of prisms, m. p. 146°, and is converted 
by acetic anhydride into the corresponding anhydride , rectangular 
plates, m. p. 57°. The cm- acid is isomerised by hydrochloric acid 
at 200° to the frau-s-acid, colourless crystals, m. p. 157° (anhydride 
short needles, m. p. 80—81°). When either anhydride is heated 
for a considerable time at 220°, an equilibrium mixture con- 
taining about 25% of the cm* and 75% of the trans-variety jg 
produced. 

o-Carboxyphenylpropionic acid is catalytically hydrogenated to 
ck-o-mrboxycyc\ohxanepropionic acid, prisms, m. p. 103°; the 
calcium salt and the di-anilide, lustrous leaflets, m. p. 159°, are 
described. The acid is isomerised by concentrated hydrochloric 
acid at 180° to tim-o-carboxyeydohcxanepmpionic acid , prisms, 
m. p. 143*. The corresponding di-anilide, m. p. 212°, is prepared 
from the acid and aniline or by heating the cis-di-anilide at 250°; 
it can be distilled unchanged in a high vacuum. The c is- or the 
tow-acid is not converted into an alicyclic ketone containing one 
less atom of carbon when heated alone, but either acid is trans- 
formed by distillation with acetic anhydride into hexahydro-a-hydr- 

indone, C 6 H 10 <C^q£>CH 2 , a colourless liquid, b. p. 216°/758 mm., 

df 0*9982, n a 1-47915, n v 148117, n 1*48827, %y 1*49342. The 
corresponding semicarbazone crystallises in needles, m. p. 214- 
215° (decomp.)' wtu-n rapidly heated; the oxime , lustrous needles, 
m. p. 79 — 80°, is described. H. W. 

Total Hydrogenation of Naphthalic [Naphthalene-1 : 8- 
dicarboxylic] Acid. J. C as ares and J. Rake do (And. Fk 
Qum., 1922, 20, 519 — 526). — Naphthalene-1 : 8-dicarboxylic acid 
was hydrogenated to the tetrahydro- and decahydro-acids by the 
action of hydrogen in the presence of platinum. Specially purified 
reagents were used, and repeated activations were necessary, 
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r^jg decahydronaphthalene- 1 : 8 -dicarboxyIic acid thus obtained 
no definite melting point, and is probably a mixture of cis- 
aQ d trans -homerides. Hydrogenation was effected more easily 
without activations by use of the methyl and ethyl esters of 
naphthalic acid, Methyl tetrahydronapUhakne-l : 8 -dicarboxylate 
thus obtained from methyl naphthalate forms crystals, m. p. 74°. 
0 yl tetrahydromphthalene- 1 : 8 - dicarboxylate forms crystals, m. p. 
52 °, and has b. p. 193°/17 mm. Methyl decahydronaphthakne- 
{ ^dicarboxylate forms crystals, m. p. 103 — 105°. G. W. R. 

The Preparation of Benzenepentacarboxylic Acid. Karl 

Fleischer and Ewald Retze ( Ber 1923, 56, [R], 228— 234).— A 
new method of preparing benzenepentacarboxylic acid (cf. Fleischer 
and Siefert, A., 1920, i, 621), which starts from tetrahydro- 
naphthalene, is described. 

2 -Ethyl* 5 : 6 : 7 : 8 -tetrahydronaphthaIene condenses with diethyl - 
malonyl chloride in the presence of alu- 
minium chloride and carbon disulphide 
to yield 2 : 2 : 4-triethyltetrahydmiaphth-a^ 
indane-l : 3 -dione (annexed formula), colour- 
less crystals, m. p. 39°. The substance is 
pn— f!Pt oxidised by nitric acid at 125 — 150° to 2 : 2 - 
2 diethylindane-l : d-dione-4 : 5 : 1 -tricarboxylic 
add, colourless crystals, m. p. 249° (decomp.) after slight previous 
softening; when more drastically treated with nitric acid, it 
gives benzenepentacarboxylic acid, m. p. 232 — 233°. 

2:2: 4-Tri ethyltetrahyd ronaphth - ifi-hydrindene, a colourless liquid, 
b. p. 203— 205 o /19 mm., df 0 9073, rif> 1*5352, is isolated from the 
products of the action of amalgamated zinc and hydrochloric acid 
on 2 : 2 : 4-triethyltetrahydronaphth-a(3-indane-l : 3 -dione. It con- 
denses with acetyl chloride in the presence of aluminium chloride 
and carbon disulphide to yield 5-acetyl-2 : 2 : 4 -triethyUetrahydro- 
mphtk-*$-hydrindene, colourless needles, m. p. 66 ° after soften- 
ing at 63°, which, with p-nitrobenzaldehyde and potassium 
hydroxide solution, gives the corresponding p-nitrobcnzylidene 
derivative, C^H^OgN, canary-yellow needles, m. p. 161*5°. The 
acetyl compound is reduced by zinc and hydrochloric acid to 
2:2:4: o-tdraethyltetra hydro naphth- a J3 -hyd rindene , a pale yellow, 
very viscous liquid, b. p. 220 — 222°/20 mm., df 0 9647, ri% 1*5365. 

H.W. 

Dicyclic and Polycyclic Compounds with Bridged Linking. 
%do-[l,3 f 3]-Nonane and its Derivatives. Hans Meer- 
WEnr [with Franz Kiel, Gustav Klosgen, and Edwin Schoch] 
Chm ., 1922, [ii], 104, 161—206; cf. A., 1913, i, 869).— 
yo-[l,3,3]-Nonan-2 : 6 -dione, the preparation of which has now 
been slightly improved, has been further characterised by the 
formation of the unsaturated diacetyl derivative of the dienoi form, 
colourless needles, m. p. 78—79°. When the disemicarbcume , a 
99 S 0 1 ' . cr y sta lline powder, m, p. 226°, is heated for six hours at 
-:l ™ 10% ethyl -alcoholic sodium ethoxide solution (cf. Wolff, 


ch 2 

CH 1 /*Y , > t 


OHj 


CH 2 l 
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A., 1912, i, 988), dieyclo nonane (annexed formula), snow-white 
feathery, plastic crystals, m. p. 145— 146* 

3 b. p. 168*5 — 170°, may be isolated from the 
product in 40% yield by distillation in steam, 
Reduction of the dicycfononandione with 

4 sodium amalgam gives a mixture of a tri- 
cyetononandiol (see below) and trans -dieyclo- 

[1.3.3] -nonun-2:6-dioZ, m. p. 219°, which gives a reddish-violet 
coloration with alcohol and sulphuric acid, and a sapphire-blue 
coloration with acetic anhydride and sulphuric acid. The 
acetate, m. p. 35°, b. p. 173 — 174°/17 mm., and the dibenmtt 
glistening, white leaflets, m. p. 96 — 97°, are described. On oxid- 
ation with chromic acid, the dicydo-g lycol is reconverted into the 
diketone. When dehydrated with sulphuric acid, it gives dieyclo- 

[1.3.3] *A 6 -?uwn;n-2-o/, m. p. 133°, b. p. 224 — 226°, which has an 
intense camphor-like odour, is plastic, gives the same colour reac- 
tions as the dieyclo- glycol, and forms a liquid acetate, b. p. 111— 
112712 mm., having an intense odour resembling that of pine 
needles. This unsaturated alcohol, when reduced by means of 
hydrogen and platinum black, gives an 88% yield of dieyclo- 

[1.3.3] -wo«an-2-oi, colourless crystals, m. p. 185°, which forms a 
liquid acetate , b. p. 128°/20 mm., and is oxidised by chromic acid 
mixture to dieyclo- [1, 3, Z]-nonan-2-one, plastic, colourless crystals, 
m. p. 150°; the ketone is characterised by the semicarbamt, 
colourless, needle-shaped crystals, m. p. 180 — 181°, the benzyUderu 
derivative, m.p. 127—128°, which dissolves in concentrated sulphuric 
acid with a lemon-yellow coloration, and the cinmmylidene deriv- 
ative, yellow needles, m. p. 116 — 117°, which similarly gives an 
orange-red coloration. Attempts to eliminate two molecules of 
water from the dtct/cfo-glycol have led only to resinous products, 
probably beoause the second double bond appears in the 5:6, 
and not the 6:7, position, the resulting hydrocarbon then isomeris- 
ing to cycJooctatetrene, which is well known to polymerise easily. 

As mentioned above, the reduction of the dteyefo-diketone leads 
also to tricyclo-[l,3 2 ,3 6 ,0]-mw(m*2 : 6 did (annexed formula), which 



current of steam. It forms glistening needles, m. p. 141°, is 
appreciably volatile in steam, dissolves without any coloration 
in concentrated sulphuric acid, and is oxidised by chromic acid 
in glacial acetic acid solution to the original dicyc/o-diketone. 
The diacetale , tabular crystals, m. p. 121°, the dibenzoate, needles, 
m. p. 153 — 154°, and the diphenylurethane, fine needles, m. p. 201° 
are described. 

Methyl dieyclo -[1,3 ,3 ]-nouun-2 : §-dione-\ : 3 : 5 : l-tetracarboxyki( 
forms with sodium methoxide (1 mol.) a white, crystalline wow- 
sodium derivative, which is decomposed bv water into the free ester 
(1 mol.) and the disodium derivative (rmol); the latter, which 


7 OH 2 f CH a C H 2 
« CEf-CH— CH, 

s 
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. directly produced from the ester and sodium methoxide (2 mols.), 
■a a colourless, crystalline, hygroscopic powder, dissolving in water 
•£jj opalescence. The action of bromine (2 atoms) on the mono- 
sodium derivative gives methyl 3*6romodicyclo-[l,3,3]-wo««ri-2 : 6- 
liofifrl : 3 : 5 : 7 Mracarboxykte, rhombohedra, m. p. 154°, which 
is soluble in dilute alkalis and gives a reddish -violet coloration 
Jrith ferric chloride. Methyl 3 : l-dibromodicye]o-[l^,^]-nowm- 
'>• 6dio7ie-l : 3 : 5 : 7 detracarbozylate, colourless prisms, which is 
formed from the above-mentioned disodium derivative and bromine 
(5 atoms), is insoluble in alkalis, does not give a coloration with 
ferric chloride, and melts at 142° with elimination of bromine, 
giving methyl tricyclo-[l,3 3 ,3 7 ,0]-wonan-2 : Q-dione - 1 : 3 : 5 : 14dm- 
carboxylate (annexed formula), colourless prisms from xylene and 
rn m glacial acetic acid, leaflets from amyl- 

V^_ le alcohol, m. p. 247—248°. The same 

OtL> 0 compound is produced by the action 

po,Me , t‘ 1 — C’C0 2 Me of sodium and zinc dust in xylene 


eo- 


V'H 2 i 
- c — ch 2 
io^Me 


solution on the dibromo-ester, by the 
action of bromine on the disodium 
derivative, or by the thermal decom- 
position of the copper compound of 


the dicydo - tetracarboxylic ester (A., 1913, i, 869), but is most 
readily prepared by treating the monobromo-ester with sodium 
methoxide (1 mol.), care being taken to avoid excess of alkali during 
the reaction. The tricyclic ester undergoes fission with methyl-alco- 
holic sodium methoxide, two molecules of methyl alcohol being taken 
up, with formation of a methyl cydoheptmehexacarboxylate, white 
needles from amyl alcohol, large prisms from methyl or ethyl alcohol, 
rn. p. 128°, which must have one of the formulae (I), (II), or (HI), 
according as fission occurs in the positions 2:3 and 6:7, 1:2 


C0 2 MeC0 2 Me 

r C r-S> C (W 

OH,— C CH, 

(I.) (COjMe), 


2 


(C0 2 Me) 2 (C0 2 Me) 2 


C 


-C-CH, 


CH, CH-CH; 


2 >CH‘CO [) Me 


(II.) 


C0 2 Me(C0 2 Me) 2 
<JH — C-CH 2 x 
CH 2 — CH-CH 2 ^ 
C0 2 Me 


C(C0 2 Me) 2 

(HI.) 


uid 5 : 6, or 1 : 2 and 6:7, respectively. The corresponding cyclo- 
heykTiehexacarbozylic acid , obtained by hydrolysing the ester with 
aqueous barium hydroxide, separates from glacial acetic acid or 
anhydrous formic acid as a microcrystalline powder, m. p. 177° 
(decorap.), and loses carbon dioxide when heated with water and 
a trace of hydrochloric acid, giving n/cZoheptane-1 : 3 : 5 : 6-tetra- 
carboxylic acid, m. p. 233°, which is probably a mixture of several 
of the five possible stereoisomeric forms, and may be derived 
equally well from any of the three possible hexacarbomethoxy- 
esters. Alternate formulae are suggested for the dianhydride , m. p. 
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iQ7 iqk° When the frici/efo-ester is heated with aqueous batten* 
197 198 . When h J ydroxi d c , hydrolytic fission of the bond 

2 . 3( i) occurs, with formation of dicyclo- 
n*2 3]^»-8-cme^entocor6oa^Zic acid 
(probable formula annexed), beautiful 
transparent prisms, which melt at 184- 
185° with evolution of carbon dioxide, but 

W *P not of water. 

„ . , .. t +llo jirvclmonenoX (above) with chromic anhydride 
Oxidation of the d\ icy . dicyclo-[l,3,3]-A 6 *??ewen.-2-&^ 

in glacial acetic add s ."horJike odour, W. p 82», b. p. 213-J 
2ir ite it P foms TtmLrba!one, star-shaped clusters of needles, 
I n’ 190 5— 191° and a cinnamylidem derivative, yellow needles, 
P ’ 117° which dissolves in concentrated sulphuric acid with an 
m. p. 117 whicn cu reduction of the dioxime of the 

orange-red coloratio . . ggm b „ means of sodium and 

dicyctononandione (.. . > 3,3]-»K»K*ne is produced as a 

alcohol, trans-2 b 125-130/14 mm., 

transparent, crysta, , J^ risTi f bases and rapidly liquefies 
which h» a strong ode Zt SrKdlochloride. colourless, non- 
m contact with t j t u diaceiyl derivative, glistening 

hygroscopic, crys i in P 0 an ’d the dibenzoyl derivative, indefinite 
clusters ***&*<"■ P^^XS oistillation of the dihydro- 
crystals, m. p. ■ * > • , m 3 a colourless, tram- 

chloride gives 2-am.rwdicjclo- {1W i 0 4°/17 mm which 

ipidly Sefies n on m exposure to the air, possesses a strong odour 
rapidly liqueur t nicotine, and is immediately 

“dt is im pemanganateln sulphuric acid solution. 
“££ tt"used to fndicate the absence of strain, not 
onWin dicyclo.[l,3,3]-iumun e itself, but also in the fncydopmacone, 

nnd therefore probably lies in more than one plane. . 

Thestabilityof the Icyctononandionetetracarboxyhc ester, and the 
t with alkaline ^-agents, aie ascnW 

to the presence in the former, but not in the latter, 0) g 
attached to the ring-atoms 3 and 7 (cf. Dieckmann, A., 1 . > 

A similarity is indicated between the physical 
dicyctononane^ deri - atives and compounds of thc «m P tor« 
this does not, however, extend to the physiological p P 
examples of which, contributed by Schuller, are quoted. ^ 

Cryoscopic Investigations on the Capacity 
Bases. BiRNABDO Odbo and Fkancesco Tognacchini (««*» 
1922, 52, ii, 347— 361).— The method previously used (A., w > 
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1933 ; 1915, ii, 414, 415, and this vol., i, 255) has now been 
trolied to the investigation of the course of the reaction between 
mline and a number of aliphatic and aromatic aldehydes and 
ketones. The molecular weight, calculated from the depression of 
the freezing point of the aniline, is expressed as a percentage of 
the theoretical value for the aldehyde or ketone taken, and the 
result plotted as a function of the time. 

all aromatic aldehydes, p-tolualdehyde reacts promptly 
^ith aniline, whereas phenylacetaldehyde reacts decidedly jnore 
dowly ; with cinnamaldehyde. the reaction takes place more easily. 

in the reaction with phenylhydrazine, anisaldehyde reacts with 
aniline far more rapidly than does vanillin, the hydroxyl group 
aooarently exerting a retarding effect ; a similar effect is exercised 
hv a nitro'group in the meta-position to the aldehyde group. Ams- 
aldehvde, euminaldehyde, p-nitrobenzaldehyde, and p-tolualdehyde, 
all of which are substituted in the para-position, exhibit similar 

molecular weight-time curves. . ,, 

The reaction is relatively slow with aromatic, and more rapid 
with aliphatic, ketones, mixed ketones showing intermediate 
behaviour. The results given by benzil, acetylacetone, and 
acetonylacetone show that the reactivity increases with the degree 
of separation of the two carbonyl groups ; with benzil, however, it 
is doubtful if the reaction proceeds in the direction of the formation 
of the Schiff’s base. Further, it seems that only one carbonyl 
group reacts in the case of (3 -dike tones, whereas both carbonyl 
groups of the y-diketones react. With acetylacetone and acetonyl- 
acetone, the experimental conditions, and with the former also the 
results obtained, preclude the formation of heterocyclic nuclei. 

Camphor reacts not at all with aniline, and menthone and 
carvone only slowly. As regards the cyclohexane ketones, the 
reaction is slowest with the ortho- and most rapid with the para- 
substituted compounds, cyclohexanone occupying an intermediate 
position. Phenanthraquinone and santonin react slowly and 
phenolphthalein instantaneously, the stage reached in ten minutes 
persisting unchanged for twenty-one hours. T. H. P. 

Preparation of a-Homopiperonal from Safrole by the 
Action of Ozone, and Synthesis of its Derived Perfumes. I. 

Shoichir 6 Nagai (J. Chem. Ind. Japan, 1922, 25, 1409—1421 ; 
cf. S. Nagai, ibid., 1922, 25, 631). — By passing about 36 litres per 
hour of air containing 2 — 3 % of ozone into a glacial acetic acid 
(10—15 parts) solution of safrole (1 part) at the ordinary tem- 
perature, safrole ozonide is produced readily. The ozonide is, 
however, liable to decompose spontaneously even at the ordinary 
temperature when freed from the solvent, or when heated, and 
is also readily polymerised into resinous matter by the effect of 
heat, air, alkali, etc. If the ozonide is decomposed by adding 
gradually water and zinc powder to the acetic acid solution, a yield 
of about 60 — 65% of a-homopiperonal is obtained, w-hich is further 
purified by conversion into the additive product with sodium 
hydrogen sulphite. a-Homopiperonal is a light yellow oil, b. p. 
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131— 133 ° IS mm., d'? 1-2654, n\) 1-5547, and gives an mim, white 
needles, m. p. 119°, semimrbaame, white crystals, m. p. 176-177=, 
and phenylhydmzone, light yellow crystals, m. p. 17b . K. R, 

Gallaldehyde. Kael W. Rosenmdnd (Ber., 1923 56, [fi], 
136).— In reply to the recent observations of Nierenstem (this vol., 
i 91) the author maintains that the acidity of gallaldehyde is 
sufficiently great to prevent its isolation from sodium carbonate 
solution in the manner described by Nierenstem. H. W. 


A Now Compound from Conifer Distillates. Karl Cedee- 
quist and Bror Holmberg {Ber., 1923, 56, [B], 298— 300).-The 
formation of a solid product , C 12 H lfl O, was observed m the con- 
densers during the purification of wood spirit distilled without 
previous neutralisation from pyroligneous ^^aenved from a 
‘ mixture of pine wood (80%) and spruce wood (20%). It forms 
colourless prisms, m. p. 69-70°, and is optically inactive. It 
appears to be either an aldehyde or a ketone, since it is convertible 
into a semicarbazone , flattened needles or thin prisms, m. p. 198— 
199°, and two oximes , long, flattened prisms, m. p. 110—113 , and 
hairs or needles, in. p. 85 — 86°. H. W. 


Action of Organomagnesium Compounds on Nitriles. 
Action of Magnesium Phenyl Bromine. Louis Bary {Bull 
Soc. chim. Belg., 1922, 31, 397-410).— The action of magnesium 
phenyl bromide on nitriles has been studied to compare it with 
that of magnesium methyl and ethyl bromides (cf. Bruylants, But 
Acad. roy. Bely., 1922, [v], 8, 7 ; Baerts, A., 1922, i, 817). In general 
far higher yields of ketone are obtained than is the case with the 
magnesium methyl and ethyl bromides, none at all, for example, 
being formed when these react with acetonitrile, whereas mag- 
nesium phenyl bromide gives a yield of about 45% of ketone. 
In the case of the aliphatic nitriles, the yield of ketone increases 
with increase of the length of the carbon chain. 

In the case of bcnzonitrile, the intermediate product, diphenyl- 
ketimine, CPh 2 :NH, urns isolated in 75% yield, and is characterised 
by exceptional stability compared with those ketimines in which 
an alkyl group is united to the ketonic carbon. This is attributed 
to the fact that in diphenylketimine there is no possibility of 
tautomeric change of the type NH,CR*GH 2 Me NH 2 *CIt.0HMe, 
The nitrile of cycfopropanccarboxylic acid also gave a good yield 
cd. phenyhyclopropylketimine, a liquid of pungent, disagreeable 
odour, b. p. 135 — 136°/25 mm., df 1 0663, ftp 156201. It is 
rapidly converted by dilute acid into phenyl cyctopropyl ketone 
(Perkin, T., 1885, 47, 840), a liquid of pleasant odour, b. p. 239, 
df 1 0566, ng 1'5565. The semimrbazone has m. p. 189°. 

Phenylaeetonitriie, acetonitrile, propionitrile, and n-butyronitrile 
yielded the ketone and condensation products, but the ketimine 
was not obtained. P* 


The Formation of Ketazines, Phenylhydrazones, and 
Semicarbazones of Ring-substituted Acetophenones. W. 

Bruining (Ree. trav. chim., 1922, 41, [ii], 655—686). — In order to 
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aEcertai 11 whether acetophenone derivatives react with hydrazine, 
phenylhy drazine , and semicarbazide in an analogous manner to 
those of benzaldehyde, the author has studied the formation of 
ketazines, phenylhydrazones, and semicarbazones of ring-sub- 
stituted acetophenones. The general conclusions drawn are (1) 
that glacial acetic acid is a suitable solvent for the preparation of 
such phenylhydrazones, (2) that the ketazines are only formed in 
jcid solution, their preparation presenting no difficulty when 
hydrazine sulphate is used, whilst a boiling solution of hydrazine 
brings about no reaction, (3) that the nature of the ketone used is 
related to the speed of formation of the ketazine and conditions 
the state of equilibrium when formation and decomposition of 
ketazine are taking place at equal rates, (4) that the formation of 
the semicarbazones occurs more rapidly in acid than in alkaline 
or neutral solution, but excess of acid decomposes the semi- 
carbazones into their constituents, and (5) that in some eases the 
nitro-group in the ortho-position with respect to carbonyl con- 
siderably diminishes the reactivity of the carbonyl group. The 
following substances are described : p •ae^tamidoaceto'phenoneket^ 
azine, yellow crystals, m. p. 311°; p -acetamidoacdophenonephenyl- 
hydrazone, m. p. 196 — 200°; \y-aceiamidoacetopheno7iesemicarbazone, 
white crystals, decomp. 220° ; 3 : S-dibroTrw-p-aminoa^ophenme- 
ketozine, yellow crystals, decomp. 297° ; 3 : 5-dibromo-p-amino- 
a^henmesemicarbazone , white crystals, m. p. 255° (decomp.); 
3 : Sdibrom-p-acetamidoacetophenone, m. p. 188 — 189°, yielding a 
Maine, yellow, m. p. 344° (decomp.), a phenylhydrazone, pale 
yellow crystals, m. p. 244 — 246°, and a sernicarbazone , w r hite crystals, 
dccomp. 325°; 3 : o-dibrotiw-p-diacetariiidoacetopketione, obtained 
in two modifications, (a) unstable, m, p. 67°, which passes after 
some days into (6) stable, m. p. 88°; 3 : 5-dibromoaceiophenone- 
Icdazine, m. p. 231°; 3 : 5-dibrornoaeetophmoMpkenylhydrazone, 

light yellow needles, m. p. 109 — 110°; 3 : b-dibromoacdophenme- 
semmrbazonc, white crystals, m. p. 268° (decomp.); 3:4: 6-tri- 
komoacetopkemne, white crystals, m. p. 134 — 135°, yielding a 
tetazine, small, yellow crystals, m. p. 300°, a phenylhydmzone, 
fellow crystals, m. p. 129 — 134°, and a sernicarbazone, white crystals, 
iecomp. 265° ; '&:b-dibro7riQ-2-nitroacelopheiwne, pale yellow crystals, 
m. p. 133—144°, yielding a ketazine , m. p. 210°, a phenylhydrazone , 
m. p. 165 — 166°, and a sernicarbazone , m. p. 234° (decomp.); 
5:4: o-tribro?no-2-nitroaceiopheno)ie, white needles, in. p. 188— 
189'5 0 , yielding a ketazine , yellow needles, m. p. 244°, a phenyU 
%dra3UKe, red crystals, m. p., 173 — 174°, and a sernicarbazone , 
decomp. 249°. H. J. E. 

The Action of an Alcoholic Solution of Potassium Hydr- 
oxide on Ketones. VII. The Action of an Alcoholic Solution 
of Potassium Hydroxide on p-Hydroxy- and p-Ethoxy- 
benzophenone and their m-Bromo-derivatives. P. J. 
• Sf NE «*»».. 1922, 41, 703—721; of. A., 1920, 

nli ~~^h e ^i 011 alcoholic potassium hydroxide on benzo- 
in enones effects the reduction of the carbonyl group to an alcoholic 
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group and also, in the case of halogen-substituted benzophenon*, 
the partial replacement of halogen atoms in the ring by hydrogen. 
A iflg action is exerted by the ethoxyl group m the para, 
position ; to is considerably diminished by the presence rof a bromine 
atom in a similar position in the other nng. In the case of benzo- 
phenone itself, heating at 100“ for two days completes ' «• 
tion whilst on heating 4 -ethoxybenzophenone for sis days under 
Sar Editions so little change occurs that it is found impossible 
to isolate the reduction product. On introducing a bromine atom 
into the meta-position in the nng to which the ethoxyl group is 
attached the greater part of the substance is reduced after too 
da^. a second 8 bromine atom in the meta-position m the same ring 
entirely masks the retarding effect of the ethoxy group and the 
substance behaves similarly to benzophenone. The author points 
out that the action of bromine is similar ui the i case of 4:4 4. 
bromo-3 : 3 '-diaminobenzophenone (A., 1917, 1 , 143). None of the 
corresponding hvdroxybromobcnzophenones is reduced even after 
protonged heating, so that the effect of the hydroxyl l group m 
inhibiting reduction is not diminished to any appreciable extent 
bv bromine. The products resulting from the action of alcoholic 
potassium hydroxide on 3 : 5.dibromo.4-ethoxybenzophenone am 
T 6-dibromo-4-ethoxybenzhydrol, S-bromo-jUthoxybenzhydre] 
and 3 : 5 -dibromo- 4 -hydroxybenzophenone, the two last-named 
being formed in small quantity. Hydrolysis of the ethoxyl group 
thus takes place to a limited extent. The introduction of a second 
ethoxv-group into the other ring increases the influence of the 
font and reduction is then incomplete after heating .for six days. 

The following substances were prepared: 3 4r(ymA-hydrozf 
benzophenme, crystals, m. p. 171°; 

rhombic bipyramidal crystals (a\b: c= 0 7935 . 1 .0 2691), m p. 
102’25°; 3 - bromo-i-etkoxybenzhydrol, colourless crystals, m. p. 85; 
3 : 54 ibrcmoA.ethoxybenzophenone, colourless, monoclunc crystals 

(a : b : c= 1-0901 : 1 : 0*8591 ; p-59° 41'), P- ^ , b. p. 244 /U 
mm.; 3 : Z-dformo-Mhoxybenzhydrol, small needles, m. p. 8P7a , 
3' - broinoA- ethoxybmzopM none, colourless crystals, m. p. 
b. p. 232° /II mm.; 3' -bromoA-ethoxybenzhydrol, needles, in, p 
43° ; 3 : 5-dibrombenzopheTme , m. p. 75°, b. p. 232718 nm 
4 : 4 '-diethoxybenzophenone, small, colourless plates, in. p. «- 1 
b p 258715 mm.; 4 : i'-dietkoxybenzhydrol, crystals,, m. p. jy . 
4 -Ethoxy benzophenone crystallises in the monoclimc system 
(a:b: c=0*7427 : 1 : 1*6049 ; p=87° 58'). H - 


Formation and Transformation of the Naphthyl Ketoximes. 

Ernst Beckmann, Otto Liesche, and Erich Correns [mr., 
1923, 56, [B], 34 1 — 354). — The isomerism of ketoximes has p# 
explained by Hantzsch and Werner in accordance with the P nncl J^ 
of ethylenic isomerism and the arbitrary but plausible ass P 
tion that the vicinal groups in these compounds exchange P 
during the. course of the Beckmann transformation m 
generally accepted until recently. Bucherer, however ( ® 
der Farbenchemie , 1914), has put forward a scheme in ^ c 
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OH 

W 


Ra-C-OH 

ji 


R 


R2»c:0 subsidiary valencies (I) are 
► | considered to become con- 

Ri-NH verted under the conditions 
(II.) (III.) of the change into principal 

valencies with consequent 
of the form I into form II, from which the stable 
C °Scation (III) of the transformation product is readily derived, 
transformation thus consists in a change of position between 


conversion 

modification vl . — 

The transformation thus consists in a change of position 
tli hydroxyl group and the oppositely situated radicle. Similar 
■tr. /have been expressed more recently by Biltz and Robl (A., 
^ an -- t \ 1922 , i, 152, 176). The 


(IV) and (V). 


Ri-Ci R^C'R 2 

II- + ll 

N‘0H ho-n 

(IV.) (V.) 


iq 21 i 891) and by Meisenheimer (A., 1922, i, 152, 176). 

nception has the. advantage that the chemical unity of the 
C °olecule is regarded as being in a measure preserved throughout 
JL change whereas the direct exchange of position of two neigh- 
bourmg groups is scarcely possible without intermediate rupture of 

^Confirmation of this view of the transformation is deduced in 
somewhat different manner. In accordance with Abegg's electro- 
chemical view of the stability of oximes, the disposition of the 
relatively positive and negative radicles in the alkali-stable and 
“ acid-stable ” oximes must be that shown in the annexed formulae 
It is found that in the “ alkali-stable ” form the 
more strongly negative radicle, R 1 , wanders, 
whereas in the “ acid-stable ” variety the 
less strongly negative radicle, R 2 , migrates 
during the Beckmann change. The evidence 
is based on the behaviour of the phenyl 
naphthyl ketoximes (Betti and Becciolini, 
1916 , i, 49; Pocciant-i, A., 1915, i, 822) and the dinaphthyl 
letoximes in which, in accordance with the dissociation constants 
jf the corresponding carboxylic acids, the phenyl and p. naphthyl 
groups are considered to be about equally negative and consider- 
ably inferior in this respect to the a-naphthyl radicle. 

Difficulties appear to be encountered when these views are 
applied to aldoximes. The varieties which readily yield nitriles 
are in general favoured by the action of acids 
and to them the constitution VI must be 
ascribed, whereas the isomerides which can 
be successively estcrified and hydrolysed 
without undergoing decomposition must have 
the configuration, VII. This, however, is 
contrary to the accepted view that the water -forming groups 
Mst be obtained from vicinal positions in the compound. The 
change is possibly explicable in accord- 
ance with the annexed scheme. In any 
case it appears to bo established that in 
the acid-stable variety of aldoximes 
.HO-N! (.syn -oxime) the hydrogen, as positive 
radicle, wanders when the change results 
m the formation of a nitrile or when a normal Beckmann rearrange- 
j ment occurs. 


ROH R-OH 

,«! 11 - 

(Vi.) 


N'OH 

(VII.) 


iho-n 


H '£ 

N 
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IH^mphtkylkeUmme, needles, m. p. 180— 181°, is converted 

by phosphorus pentachloride in the presence of anhydrous ethyl 
ether into ^UU-^pUhyhrn^, colour feJ 
m p 239°, the constitution of which is established by its synthesis 
from B-naphthoyl chloride and p-naphthylamme. 

Moxime small, colourless needles, m. p. 200 I , , w transformed 
similarly into a-naphtho-a-naphthylamide, m. p. 241 . a-Naphthy] 
Bimuany » r 135 0 ^ prepared by the action of mag. 

2 n /naphthyl bromide on p-naphthonitrile (the intermediate 

sat ifSB -sp “ifr 

140° into x-mphihyl p-naphihyl hetonme, m. p. 171 , which is 
transformed into {.napUho-^mphthylamde, colourless needle,, 
m p 200 °, identical with the product obtained by the Mtwnoi 
a-naphthoyl chloride on p-naphthylamme. H. W. 

Studies in the Anthracene Series. IV. Edward m 
Barry Bakneti and Marcus Aurelius Matthews (T„ 1923, 
123, 380—394). 

Benzaurm. Richarp Meyer and Wiley Girloef (Ber, 
iq 9 o eg 98 — 104 ).— In a previous communication (Meyer 

"T swhe» A 1913 ii, 167) it has been shown that the absorption 
SSrf beS is so similar to that of fuchsone that it 
iust almost necessarily be regarded as a p-hydroxyfuchsone, 
OH-r T1 -CPh - C c H -O. Analysis of the dye, however, gives 
Sffi in harmony With the formula OH-CPh(C 8 H 4 ;0% 
It is found, however, that a molecular proportion of water ij 
readily lost when the dye is heated, and that the residue has the 
composition of p-hydroxyfuchsone. Benzaurm « therefore re- 
garded as a- hydrate of p-hydroxyfuchsone. This conception 
exnlains the behaviour of the substance when dissolved in alcohol 
or acetic acid (Meyer and Fischer, loc. cit.), the deepening in colour 
observed when the alcoholic solution is warmed and the i form- 
ation of an orange-coloured solution in the cold acid being attnbut- 
able to the withdrawal of water and the production of the more 
intensely coloured p-hydroxyfuchsone. 

Since benzaurin obtained by Doebner s method from bail)- 
trichloride and phenol (p-hydroxybenzophenone is formed ^by- 
product) is not crystalline and has not a definite melting port 
various attempts have been made to secure a more definite! 
homogeneous product. The oxidation of 4 : 4 .dihydroxyto^- 
methane, m. p. 161° (acetate, m. p. 115° , or the hydro W 
benzaurin diacetate, m. p. 119°, or bmaunn dibenzoate, olort® 
needles, m. p. 183-184°, did not lead to the desired result- 
success is obtained by decomposing benzaurin perch orate rt 
Pfeiffer, A., 1917, i, 210) with the requisite quantity of so^U 
hydroxide and subsequently adding dilute sulphuric acid, wtt ) 
benzaurm is caused to separate as a brilliant red precipita . 
loses one molecular proportion of water at 110— 1-0 - . 

Benzaurin hydrochloride, dark red needles, is obtained y 
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addition of an excess of fuming hydrochloric acid to a solution of 
tenzaurin in glacial acetic acid. H. W. 

pi. and Tri-hydroxydeoxybeazoins. Ernest Chapman and 
Henry Stephen (T., 1923, 123, 494^409). 

The Reactivity of Doubly-conjugated Unsaturated Ketones. 
IV. The Effect of Substitution on the Reactivity of 4'-Di- 
methylanuno-2-hydroxydistyryl Ketone. Isidor Morris 
Heilbron and Abraham Bruce Whitworth (T., 1923, 123, 
238-245). 


The Benzilic Acid Transformation. I. G. Scheuing {Ber., 
1923, 56, [B], 252 — 259).— It is shown that the bluish-violet dye 
which is produced during the preparation of benzilic acid from 
henzil and ethyl-alcoholic potash has no direct effect on the trans- 
formation. The attempts which have been made previously to 
explain the course of the benzilic acid transformation assume the 
rupture of one or both double bonds between the carbon and 
oxygen atoms of benzil by the addition of water or potassium 
hydroxide. Such compounds have now been isolated. 

Bmil potassium hydroxide , C 14 H, 0 O 2 ,KOH, small, indistinct, 
pale yellow crystals, is obtained when an intimate mixture of 
benzil and dry potassium hydroxide is triturated beneath a little 
pyridine or benzene, or by the addition of a concentrated alcoholic 
solution of potassium hydroxide to a cold solution of benzil in ether. 
It is decomposed into its components by water and into potassi um 
hydrogen carbonate and benzil by dry carbon dioxide. It is con- 
verted slowly at 0°, in a few hours at the atmospheric temperature, 
and almost instantaneously at 80°, into potassium benzilate, so 
that it appears to be a definite intermediate product of the con- 
version of benzil into benzilic acid. 


In a similar manner, the addition of a solution of potassium 
in methyl alcohol and ether to an ethereal solution of benzil leads 
to the separation of the compound C 14 H 10 O 2 ,MeOK,MeOH, small, 
almost colourless crystals, which is decomposed bv water, alcohol, 
or carbon dioxide in the same manner as the product from 
potassium hydroxide. On the other hand, it does not undergo a 
similar smooth transformation, which only occurs to the extent 
of 15% when it is preserved beneath ether during two days at the 
atmospheric temperature. The product of the change is benzilic 
aaa whereas methyl benzilate or methoxydiphenylacetic acid 
would be expected. Transformation does not take place to any 
considerable extent when it is heated in the presence of benzene; 
tie mam products are unchanged benzil and benzoin, the latter 
mig formed owing to the reducing action of potassium methoxide. 
w C 14 H 10 O 2 ,EtONa, a pale yellow, distinctly 

, substance, is prepared by the addition of sodium 
?? olved . iQ ^ mixture of ethyl alcohol and xylene to a 
. n 0 |^ nzd dl the latter solvent. The formation of benzil 
it ton Um , 0xide can only be observed at a low temperature ; 

Comes al tered in an unexplained manner at 0°. H, W. 
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>m.« Ttarkmann Transformation in the Cases o! o- and 

Frnst Beckmann and Otto Liesche (Ber., 
WlTelBl 1—23) — The experiments described do not establish 

r ’ a .11 Hn.iM the normal course of the Beckmann tram, 
beyond all doubt the nor The expected enW 

toabon m the cases O P- and mo8t COI Xivcly k | 

rnent of the The direct action of the 

transforming agents on dioximes does not appear to lead to the 
Set on of an deht-membered ring containing two nitrogen 
but this seems possible in the case of anthraquinone if the 
SSSfctoSX-rf and the product converted into it. 

DiftmotI -The action of phosphorus pentachlonde on Naphtha 
UlETKicnj. ‘ n H roso . (I .naphtholl has been studied by Borsche 
fM 1 A i 299), who have isolated a product to which 

Si.ti.icOCK.H.CHMPS. « *»** 

a, OMm. C,H,<ShS >C0 ' • B '"' *> ,I ” “ 

be equally possible. The same chloride colourless, matted needles, 
„ TO, is obtained by the action of phosphorus pentachlonde 
“n the oxime in the presence of light petroleum. It * converted 
bv ammonia in the presence of anhydrous ether into the subslana 
C H ON m p 207°, and by boiling water into the monobasic 


fijp ^aWwhi/are MbT* i7^ol^ed by boil^ 

aqueous sodium hydroxide solution ^ ^^“ tinS 
m n 184° (the silver salt is described). The action ot a saturated 
solution of hydrogen chloride in a mixture of glacial acetic acid and 
acetic anhydride or of benzenesulphonyl chloride 

of pyridine on p-naphthaqumoneoxime gives the acid C 10 H 7 OA 

m p l79 s the properties of which appear to the authors to be 

compatible’ with either the cyclic or open structure. 

(J-N aphthaquinonedioxime is converted by phosphorus penta. 
chloride in the presence of light petroleum by the Beckmaim 
mixture and by benzenesulphonyl chloride and pyridine into 
m rrxL r. irnw m „ si the ready formation of which 


179°, the silver, sodium, potassium , and 


a-Naphthaquinonemonoxime 

undergo a smooth transformation with any of the t 

sated 8 With Beckmann’s mixture, it yields a compwm, 
C 12 H 9 0 3 NC1 2 , long needles, m. p 165° after pnw ^ ** 
With* benzenesulphonyl. chloride and pyridine, t 1 

w<r C(-0-S0 2 rh):CH colourlesgi matted needles, m. p. 183- 

184° is produced. a-Naphthaquinonemonoxime is not 
[y boiling acetyl chloride, but is converted by the »ld<* 
ill-defined compounds containing halogen. The acety 

^(*OAc).gH^ j ustrou8> brown needles, m. p. 1325* ® 

obtained readily by the action of acetic acid and acetic anhydride. 
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t does not yield homogeneous products when treated with the 
forming agents. _ 

a.Naphthaqmnonedioxime is converted by the Bec km ann, 
fixture into the corresponding diacetate, m. p. 164°, which is 
jansformed by the reagent at a higher temperature into ill-defined 
jUorinated compounds. 

n, Benzoquinone- and Anthraquinone-oximes [with A. Phujfpo- 
PICH von Philipp s berg ] . — p-Benzoquinonemonoxime is converted 
9 y benzenesulphonyl chloride in the presence of pyridine into the 
^rresponding ester, m. p. 131°, which (without being isolated) is 
transformed by being further heated and subsequently treated 

rith sulphuric acid into the compound , yellowish. 

CH.CHtNH 

brown needles, m. p. 224°. The substance dissolves in solutions 
j{ alkali hydroxides and carbonates yielding solutions from which 
the cobalt , silver, molybdenum , manganese, tin, zinc , lead, and iron 
alts are prepared ; it gives a benzoyl derivative, leaflets, m. p. 189— 

190°. 

Many attempts are described to effect the transformation of 
D-benzoquinonedioxirae, but these have not been successful. 
Apparently the conversion only occurs if a certain minimum 
temperature is exceeded (below which only salt formation takes 
place). With the compound in question, this temperature is so 
high that, W'hen augmented by the local and unavoidable heat of 
the reaction, it causes the extensive decomposition of the products 
i the change. 

Anthraquinonemonoxime is converted by a mixture of phosphorus 
pentachloride and acetyl chloride into the compound , 

C 6 H 4^(>H]^ C 6 H 4> 

short, colourless needles, m. p. 245°, which is transformed by sue. 
icssive treatment with boiling sodium hydroxide solution and 
icid into 2-o-aminobenzoylbenzoic acid, NH 3 *C 6 H 4 *C0’C 6 H 4 *C0 2 H, 
a. p. 199° (deeomp.), the silver, lead, and copper salts of which are 
iescribed. It yields a methyl ester, ra. p. (indefinite) 168—173°. 
The presence of the amino -group is established by its ability to 
field a diazo-compound. Anthraquinonemonoxime is converted 
by a mixture of phosphorus pentachloride and phosphoryl chloride 
into the phosphoric acid derivative, which is isolated as the silver 

salt, CO<^Q^^>C.'N'0*PO(OAg) 2 , whereas benzenesulphonyl chlor- 

jj e ai jd pyridine transform it into the corresponding ester, 
-toft* yjNS, slender, colourless needles, m. p. 154°. The trans- 
formation product, Ci 4 EL0 2 N, is converted by further treatment 
with hydroxylamine hydrochloride in boiling alcoholic solution 

W) into the corresponding oxime, 

odourless needles, m. p. 243° (decomp.) [benzoyl derivative, m. p. 

A is converted by the Beckmann mixture at 170° into 
pbthaly U.pheny lenediamine, C 6 H 4 <^^>C 4 H 4 , m. p. 275— 
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SL'TStsf rn ffSWSS?- -SSS 5 

b» TW* M. (A, 1*0, jlj. 

. , - np Salts of the Anthraquinonesulphonic Acids. 

A^Pfekin and W G. Sewell (J. Soc. Chem . Ivd. y 1923, 42, 
liiSe arylamine salts of the anthraqumonesulphomc 

are well-defined crystalline substances, sparingly soluble m 
acids are wen a J rea dily obtained by adding an acid 

water or alco • ^hy to a solution of the sodium 

«*?*?;£ ilnS aSd The salts are useful for the purification 
^ Villkali salts of the sulphonic acids, and they can also be used 
ttSSfif or alkaline-earth salt into another, « 

they arTerily reconverted into a metallic sal by boding with 
tney are eas J , „ ifW aque0 us or alcoholic alkali or 

amaKrth hydroxide. Certain of these salts notably the 
aura e n „ A. emoloved with fair exactitude for the analysis 
rtthCuin"ne^ono P ld -di-sulphonates by titrating a f , 
™Jon of the aniline salt in boiling water with standard alkah 
Tytoride in presence of phenolphthalein Advantage can be 
taC d the sparing solubility of the methy arnhne compared 
^th the dimcthvlandine p-sulphonates, o effect a fairly complete 
separation of methylaniiine from a mixture of the two bases, 
provided it is present in considerable amount. The Mowing are 

si ± r;' »• tsese; sisss: 

m p 253°; aniline anthraqmnme-l-sulphmata, m.p. 284 , rMfi 
anineanthraquimne-2-sulphomU, m. [>- 202-203°; Mg 

Zi-sulphoZe, m. p. 192-194°; l-*ul?hon<Ue. m.p. 215 

aniline anihraquirwm-2-stdphonate m p. 1 <4-175 , the amlm m 
of the following anthraquinonedisulphomo acids, 1. 5-, orange- 
yellow crystals; 1 :8-, needles; 2 ;6-, plates; and 2:7-, plates, 
none of these salts exhibited a melting point. The 


none oi cnese ° , 

aniline salts of the 1 : 5 -disulphomc acid, m p. 2M , <»»ng« 1 
1 • 8-disulphonic acid, 2 ; 6-disulphomc Mid, needles m. p. “05- 
210° and 2 : 7-disulphonic acid, m. p. 230 , are described, as also are 
he corresponding Lethylamline salts Of **”** « 
bsvlphomte melts at 195°, and the l-wlplmateti 225. 

Pyridine anihraqumme-Uulphwmte forms needles, m. p. W - 

The Camphor Series. II. Shweru Komatsu Wem. <M 
Sci. Kyoto, 1922, 6, 55 — 72).— [With Kitaro 
Reforniatzky’s synthesis to d-camphor, iiang ethyl, ‘-mentti ; 
and d-bomyl esters of iodoacetic acid, esters of bomy^ J 
were obtained, all of which gave the 
on hydrolysis. EM 

is a viscous liquid, b. p. 108—112 /3 mm., l«b 
mobomylaeelate was obtained as a syrup. &-Bormj jsot m 
acetate, m. p. 196-197°, has [«]!? +17'44°. l-Bomylwi* «* 
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prepared from the ethyl ester, had [«]» -20-32°, from the d-menthyl 
ester, -19’85 , and from the rf-bomyl ester, “25*62°, all in alcohol 
for the barium salt in water, values of [aft 8 from 9*53° to 12*91° 

were observed. 

[With Shozo Yamaguchi.}— W hen d-camphoroxime was reduced 
by Forster’s method m amyl alcohol with sodium, d- bornylamine 
and l-Mobomylamme were formed in the proportions of 65*9% of 
the former to 34 j% of the latter. The high proportion of lsevo 
compound formed, compared with the proportion of Z-borneol 
formed by the reduction of d-camphor, 19%, may be attributed 
to the influence of the more positive amino-group on the asym- 
metric transformation of the carbonyl carbon atom in the camphor 
molecule. When d- bornylamine was passed over thoria at 400° 
it was decomposed into camphene and ammonia 
[With Risaburo Nakai.] — W hen d-bomeol was passed over 
thoria at 400° with ammonia gas, no bornylamine was formed, but 
d-camphene was obtained; in the same w y ay, Z-bomeol gave 
/•camphene. It is probable that camphene was not formed directly 
from borneol by the Wagner rearrangement, but through the 
intermediate formation of bornylamine which, as shown above 
decomposes into camphene and ammonia. Both d- and /-camphene 
gave the same Z-wocamphane when reduced with hydrogen in pres- 
ence of nickel. Some specimens of d-camphene were found to 
solidify on keeping; the crystals had m. p, 50°, [a] g -f 17*61° 
The question of the existence of solid and liquid forms of camphene 
;ia being further investigated. ^ g r 

Pinene of Spanish Turpentine. A. Madinaveitu (Anal. 
Fk Quim., 1922, 20, 531— 533).— By fractional distillation of 
different samples of Spanish turpentine, collecting the fraction 
; 154*5— 157°, yields of pinene vaiying from 35 to 90% are obtained 
hxcept in the case of turpentine from Pirns halepensis, the pinene 
obtained is dextrorotatory. The differences in yield of pinene by 
fractional distillation are attributed to the presence of varying 
amounts of nopinene. G W R 6 

Castelamarm— A Bitter Principle from Castela Nlcholsoni. 

b)ius Pierre Bosman (T., 1923, 123, 207—210). 

Chinese Tannin. J. Hekziq (Ber., 1923, 56, [BJ, 221-228).- 
j™ raethylation of Chinese tannin by means of diazomethane has 
been remvest^ated and methylotannin (cf. Herag and Tscherne, 
kb.i ’ **. * 54 ) has been Prepared in excellent yield. As judged 
ty he speofac rotation and methoxyl content, the product must be 
sgarded as homogeneous; if this is the case, the yields show 
parent substance of methylotannin must be present to 
'Xfbl least about90% in Chinese tannin. Additional 
2,! T uidividuaUty of Chinese tannin is thus 

Tti»m ■ ^ *< ,f '®" ! Freudenherg, A., 1922, i, 1170) 

f0 I / he P°” y^ 8 of methylotannin which 
Motion fre, l! lentl . v 18 to be found in ester trans- 

, which leads to the production of methyl trimechoxy. 
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, x t x_„ instances, methyl pentamethyl-m-digaUate Waa 
benzoate. In two mstanccs, j e gj S t instance m which this 

isolated and this ^ £ rom Chinese tannin directly. Th« 

compound has been P r P “ of the tannin is brought about 
improvement in tj 16 ^ d distillation of the ethereal solution of 
by the preliminary, re ^ff temperature as possible, and with the 
diazomethane at as low ^ idue> after removal of the excess 
help of a dephlegmator. ^ ^ & vacuum> ^ s0 Ud and can b, 
of the reagent and draic ^ directly in pulverulent form, 

powdered ; occasionally ” uWe ^ col d methyl alcohol, after 
ft is almost c oin P'®H ly , a m ethoxyl content almost identical 

treatment with w jV, ' n obtained previously. After further 

with that of methylotannmwri haa [( «» +1Wt . 

purification from w rm ^ benzene solution ( 2 %), whereas 

SS !“m” ™> « +•• - H w 

r [Tansine andlSimilar 

Kakl Frehdesbeeg and highly active Chinese tannin (A„ 1922, 
406). The preparaton of h^l^ ^ tannill) Wd+ 9 o°, ^ 

IfflSA ««“ » *•— “if 

with aluminium hydroxide. 

, T-nHanthrene Dye by Means of Sodium 
Reduction of an d t ^ Graham Edgar (J. Physical 
Hposidphrte. Jou* react . oa b oxymdanthrcM 

Chem.,192d,2/, oo-- oj hyposulphite has been invest! 

dye (Ponsol-yellow-G) mdtomuv^ and solution of the dye 
gated, and it is shown that of the dye with the 

involve (a) the comparatively rep^d ^cno ^ ^ 

hyposulphite to f °P\ b hvdroxyl-ions, with the formation 
(b) peptisation of the latter y n r ^ and the amomlt ci 
of a colloidal solutiom The rate £«■ ^ ^ o{ gubdWsk 
tend /coagulate the solution and t» 
retard the peptisation of the reduced dye. J - // 

Ability of Alkaloids <*25, S^ETm 

Bacb-Chodat System. f 539 594 ; c f . Fernandez, 

The — > 

drawn are indefinite. 

Aristolochic Acid. ArmandCa^ 

1922, 4, 569-571; rom CAem Zevitr., 192 -. ^ ■„ 
acid from AriMoiOcha dementis, A. lmga , «« A ^ ^ 
iHpntical with Pohls anstolochme {A., loy-, o< )• ^ \\ 

cular weight 343 and coneijp^ with 

gives on reduction a substance, C 17 H 1S h > rnnta | B3 a n anthra- 
by its fluorescence in solution, and probably contains m % R> 

quinone nucleus. 
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Aldehydes derived from Cinchonine, Quinine, and their 
Acyl Compounds. L. Seekles (Rec. trav . chim. t 1923, 42, 
104 ).— When quinine, cinchonine, or their acetyl or benzoyi 
lerivative8 are subjected to the action of ozone in cold chloroform 
elution, addition occurs at the double linking of the vinyl group 
flith formation of an ozonide which, when treated with water, 
lecomposes into formaldehyde and a new aldehyde. The terms 
juininal and cinchoninal are suggested for the new aldehydes from 
quinine and. cinchonine, respectively. These and a large number 
i their derivatives are described. m-Chloropicric acid (3-chloro* 
l : 4 ; 6-trinitrophenol) was found useful for obtaining derivatives 
jf the new aldehydes, since it readily precipitated them in a crystal- 
line form and an estimation of chlorine provided a ready method 
d analysis. The following new salts of this acid were prepared. 

Quinm-\-2X (X^m-chloropicric acid), yellow, m. p. 217* 
(decomp.); cinchonine- j-X, yellow, crystalline, clusters, m. p. 
198°; +2X, greenish -yellow crystals, m. p. 209°; acetykinchvnine 
+X, greemsh-yellow, m. p. 188°; -f 2X, yellow, m. p. 143—144°; 
benzoylcinchonine-fX, yellow, m. p. 140—141°; +2X, yellow] 
in. p. 156°; acetylquinine+2X, m. p. 139°; benzoylquinine+X, 
greenish-yellow, m. p. 129—130°; +2X, yellow crystals, m. p 
150°. 


Acetylcinchonine when pure has [a] l ,f +139-5° in water con 
taming 3 mob. HC1; it could not be crystallised. Acetyl 
quinine under the same conditions has [a]fp —120-8°, m. p. 116° 
It crystallises in the bisphenoidal class of the rhombic system 
a:b: c=l'1142 : 1 : 0*6119. J 

Acdykindumine ozonide forms a white, voluminous mass, soften 
ing at 75°, decomposing at 95—100°. Acetykinchoninal was ob- 
tained as a white, amorphous substance having a marked tendency 
to polymerise, m. p. 106-109°; [a]g° +28’2°. Attempts to 
hydrolyse the acetyl group were unsuccessful. It forms a mono- 
m -chtoropicrate, m. p. 155°, and a di-m-chloropicrate, m. p. 156— 
165°. The phenylhydrazone of acetylcinchoninal is an amorphous 
powder, m. p. 135 — 142°, acetate, amorphous, in. p. 106°; p -br<mo- 
fknylhydmzone, yellow powder, m. p. 126°, acetate, yellow, m. p. 
jl05 o ; p-nitrophenyUiydrazone, yellow powder, sintering from 125°* 

S t. p. 134°, decomp. 141°; acetate , yellow, m. p. 90°. When the 
ist was recrystalhsed from alcohol, small, yellow crystals, m. p. 
ab ,were obtained, but were not identified. *The phenylhydrazone 
I™ a . n-chloropkrate, m. p. 154-165° (decomp.). Acetylcin- 
saoninal ako forms a compound with ammonia and one with 
mm hydrogen sulphite. 

Bmoylcinchonine ozonide forms a white, voluminous mass 
lecomposmg at about 100°. Benzoykinchoninal is a white sub- 
£* r p - 130 < d fO“P-); («r -72-4«. It, mom-m-Moro- 
crystals, m. p. 165°, and the di- 
SamnmK * * ? e ^ ow crystals, m. p. 165°. The phenyUiydrazane 
M 0US ' yell0W ’ “• P‘ 117 - 118 °' ««««. ™ P 127°; p-bromo- 
» t uITua' ° raDg ®' alnor P hous . m - P. 120-122°; acetate, 
TOt cmv i ’ P^P^ydmone. yellow, m. p. 126— 
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127° (decomp,), acetate, m. p. 130—131°. An aWehyde-amm 0 j^ 
compound is indicated. 4 

Acetylquinine ozonide forms a very voluminous, white 
softening at 75°, decomposing at 90—105° with evolution of g^' 
Acetylquininal is a white substance, m. p. about 120° (decomp ) 
[«]g° — 63’5°. It forms a mono-m-chloropicrate, greenish-yell^’ 
m. p. 166° (decomp.), and a dum-cMoropicrate, yellow, softer^ 
and decomposing from 138°. The phenylhydrazMie is a yellow 
substance, m. p. about 125°, acetate, very hygroscopic, yellow 
m. p. 65°; p-bromophenylkydrazone, yellow, m. p. 120°; p.^; 
phenylhydrazom, yellow, m. p. 125°. Acelylqumnakmmonia k a 
white powder, m. p. 82—85°. 

BeTizoylquinim ozonide is a voluminous, white mass, ra. p. 

100°. Benzoylquininal is a white substance, m. p. 126°; [ a ]s< 
+79*4° ; rrmo-m-chloropicrate, greenish-yellow, m. p. jjgo 
f decomp.); di-m-chloropicmte, yellow, blackening at 155°. The 
phenylhydrazoM is a yellow powder, softening from 116°, m, p 
128°, acetate , m. p. 118°; p-bromophenylhydrazone, yellow, m’ * 
about 125°, acetate , softens at 118—119° (decomp.) ; p 
pkenylkydrazone, yellow, m. p. 122—133°, acetate, m. p. 112_ 
115° (decomp.). 

Benzoylquininal-ammonia is a white substance, m. p. 131 — 132° 
containing 1 mol. of ether. When prepared in benzene solution 
it separates with 1 mol. of benzene, m. p. 136—139°. 

Cinchonine ozonide is a white, amorphous substance, not very 
voluminous, decomposing at 105°, Cinchoniml, C 28 H 20 O 2 N 2 . is a 
white, amorphous substance, m. p. 143—145°, [ocjf* 4-100*5°; 
it readily reduces Fehling’s solution and silver nitrate. It forms 
a mom-m-chloropicrate, greenish-yellow crystals, decomposing 
slowly at 151°, and a di-m-chloropierate, decomp, at 155°. He 
pkenylkydrazone is amorphous, m, p. 130 — 135°, and decomposes 
violently at 140°; p •bromophenylhydrazone, yellow, m. p. 120°; 
p- nUropkenylkydrazone, m. p. 130—132° (decomp.). These three, 
hydra zones do not form acetates. i 

Quinine ozonide is a white, amorphous substance decomposing 
at 109°, Quininal, C 19 H 22 0 3 N 2 , forms small colourless crystal 
m. p. 160°, having strong reducing properties, [*]J —30°. The 
mo7io-m-ckloropicrate forms yellow crystals, m. p. 130°; di-m-cklm 
picraie, a yellow, vitreous substance, m. p, 126° (decorap.). The 
phe.nyUiydrazone has in. p. 145 — 147°; jbhromophenylh yd rawn* 
yellow, m. p. 125—130° (deeomp.). Quininal does not form 
compound with ammonia, but forms an additive compound wit 
sodium hydrogen sulphite in alcohol, decomposed by water. 

E.H.R. 

The Synthesis of Ephedrine. E. Fourneau and J. Pott 
(And. Fie. Qulm 1922, 20, 394—399; cf. Spath, A., 1921, i,4ff 
Fourneau, A., 1905, i, 57 ; Eberhard, A., 1915, i, 834).— Ephedrinf 
is obtained from phenylethylcarbinol by the following reactions 
Dehydration of phenylethylcarbinol gives propenylbenzene ; bj 
the action of bromine water, the corresponding bromohydrin is 
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obtained* b. p. 145 — 155° /25 mm. By heating the bromohydrin 
flfthja W % methylamine solution in a sealed tube at 120° for 
hree hours, phenyl- a-methylaminoethyloarbinol (ephedrine) is 
btained and separated by appropriate methods. After recrystal - 
sation, colourless prisms are obtained, m, p. 60°. The hydro- 
bloride gives m. p. 180°, subsequently rising to 190°. The stereo- 
jomeric ^-ephedrine is obtained from ephedrine hydrochloride by 
f ay of acetylation of the latter compound, whereby acetyl i^-ephe- 
Inne is obtained as colourless crystals, m. p. 176°, Aoetyl J-ephe- 
[rine, by treatment with hydrochloric acid, gives a ^--ephedrine 
tydrochloride, m. p. 175°, from which the base, m. p. 117°, is 
ibtained- G. W. R. 

The Influence of Papaverine on the Optical Activity of 
teotine in Acid Solution. Harold Edward An nett (T., 
923, 123, 376—379). 

[Scopoline. VI. The Constitutions of Scopolamine and 
Scopoline. The Hofmann Degradation of Scopoline.] J. 

} a damer (Ber.j 1923, 56, [B] t 130—131). — A criticism of the 
scent communication of Hess and Wahl (A., 1922, i, 854). 

H. W. 

Furylethylamine . Yasuhiko Asahina and Atsushi Fujxta 
[J, Pham . Soc. Japan , 1922, 1084 — 1090). — According to the 
method of Claisen (A., 1905, i, 286), furfuraldehyde (12 g.) and 
ethyl chloroacetate (15 g.) were condensed in cold absolute ethereal 
solution by the aid of metallic sodium (3*5 g.) yielding ethyl furyl- 

glycidate, C 4 OH 3 'CH<V^ ^ b. p. 114—11775 mm. The 

ester was saponified with alcoholic potash ; the resulting potassium 
salt was dissolved in water, to which the calculated quantity of 
hydroxylamine hydrochloride was added when the resulting oxime 
separated as an oil (Rosenmund and Domsaft, A., 1920, i, 56). 
fonjkceialdoxim, CaOH 3 *CH 2 ’CH;N*OH, b. p. 90 — 92°/4 mm., is 
ft light yellow, viscid liquid having a strongly sweet taste (about 
fifty times that of sucrose). When kept, the oily oxime (ali- 
form) gradually changes into the crystalline stable form (syw- 
lorm), m. p. 64°, the sweetness being reduced by half. By reduc- 
tion with 3% sodium amalgam and 50% acetic acid in methyl- 
Ucoholio solution, the oxime is converted into furylethylamine, 
hOHj’CH^CHo’NHg, a colourless liquid, b. p, 155°/762 mm., 
f 1*0080, v% 1*47994; it has a strongly amine-like odour and 
ibsorbs carbon dioxide from the air, the carbamate , 
C fi H 7 0*NH*C0*0*NH 3 *C 6 H 7 0, 

Q, P- 87°, being formed. The benzoate has m. p. 81°. K. K. 

Methylisopyromucic Acid and a Method of Characterising 
icids of the Sugar Group. L. J. Simon and A. J. A. Gua- 
(Ctaf*. rend., 1922, 175, 1208-1211; cf. Chavanne, A., 
Jr’ i, 77).— As tsopyromueic acid may be prepared by dehydr- 
1011 of a dibasic acid derived from a hexose or of a monobasic acid 

k 2 
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derived from a pentose, dehydration of a methyi pentoBe was 
effected, the lactone of rhamnose being used. The homologue of 
iaopyromucic acid thus obtained, mdhylmpyromucic acid, C Jl e 0 3 , 
is of yellow colour, m, p. 133°. Oxidation by the sulpho -chromic 
mixture shows the presence of a methyl group directly linked to 
carbon. The acid has a strong reducing action on silver salts 
and on permanganate. Its benzo-yl derivative, m. p. 121°, may be 
prepared by the action of benzoyl chloride either directly or in 
alkaline solution. It is not a true acid, but rather a phenol, 

CH^CH=CMe>0 (cf ' Chavanne, A., 1902, i, 637, 690); the 
coloration with ferric chloride is bluish-green. A method of 
characterising the acids derived from sugars, details of which are 
given, depends on the fact that dibasic acids derived from hexoses 
and monobasic acids derived from pentoses and methyl pentoses 
give colours with ferric chloride whilst monobasic acids derived 
from hexoses do not do so. The latter give a positive result after 
careful oxidation. H. J. E. 

Selenium Organic Compounds. II. Synthesis of Diaryl, 
thiophens and Diarylselenophens. Marston Taylor Bogert 

and Filar Perez Herrera (J. Amer. Chm , Soc 1923, 45, 238 

243). — When acetophenoneanil is fused with sulphur at 220— 
240°, a 28% yield of pure 2 : 4-diphenylthiophen is obtained. The 
tolils may be used with equal success, and if substituted aceto- 
phenones are used the corresponding diarylthiophens are obtained. 
If selenium is used instead of sulphur, the products are diaryl- 
selenophens. The following new compounds are described ; actio- 
phzrwne-o-tolil , b. p. 210— 220°/57 mm,; p-rmthylaceiophenoneanil s 
b. p. 220— 240°/53 mm.; 2 : i'diphnyUhiopke.n-5-Tnerourichlorvk, 
m. p. 223° (corr.); 2 : i-diphenylseknophen, m. p. 112*3° (corr.), 
and its o-mwcurichbride, m. p. 224° (corr.) ; 2 : ^-di-p-tolylsehnophen 
m. p. 136*3° (corr.). 

Acetophenonedimethylacetal was prepared by heating together 
at 40° for several hours methyl orthoformate, acetophenone, 
anhydrous methyl alcohol, and a trace of concentrated hydro- 
chloric acid. After the mixture had stood for sixteen hours, it 
was made just alkaline with sodium methoxide and the methyl 
alcohol distilled off, y? q 

Derivatives of Hydroxypyrrole. Erich Benary and Rudolf 
Konrad (Ber., 1923, 56, [jB], 44 — 52), — Previous attempts to 
obtain simple hydroxypyrrole derivatives from the hydroxy-estere 
(Benary and Silbermann, A., 1913, i, 651) by hydrolysis and sub- 
sequent removal of carbon dioxide have been unsuccessful on 
account of the small stability of the pyrrole ring towards alkali 
hydroxide. Attempts have therefore been made to increase the 
stability by the introduction of the phenyl group in position 1. 
The hydrolysis of the esters to the corresponding acids is thus 
rendered possible, but the subsequent removal of carbon dioxide 
can only be effected without extensive decomposition if the 
hydroxyl group is protected by methylation. 
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Ethyl (3-aiulmoacrylate is transformed by chloroacetyl chloride 
in the presence of anhydrous ether and pyridine into a mixture of 
ethyl p- anihno-*-chloroacetytocryhte , NHPh’CH:C(CO-CH 2 Cl)-CO Et 

The former ester is transformed by a cold alcoholic solution of 
potassium hydroxide into ethyl 4-hydroxy A-phenylpyrrole-S-c/irb. 

oxyfote, ^ ^ colourless, matted needles, m. p. 83 — 

84 ; /J;ke corresponding acid crystallises in small rods, m. p. 172— 
174 (decomp.), and becomes resinified when heated above its 
melting pomt in a vacuum. The hydroxy-ester is converted bv 
amyl nitrate into ethyl 5-oxminoA-keto- 1 -phenylpynoline-Z-carL 
oxylate, lemon-yellow, hexagonal prisms, decomp, about 185° after 
softening and gradually melting above 175°; if an excess of sodium 
nitrite is gradually added to a solution of the ester in glacial acetic 
acid, an isomeric product, 0 13 H 12 0 4 N 2 , almost colourless, coarse 
needles, m. p. 157—158 , is formed, the constitution of which has 
not been elucidated. 4- A cetozy- 1 -pkmylpyrrole-3 -carboxylic acid 
colourless needles, m. p. 145 — 147°, is produced from the hydroxy, 
add acetic anhydride, and anhydrous sodium acetate; when 
heated at the atmospheric pressure or in a vacuum, it loses carbon 
dioxide and acetic acid, and leaves a black, resinous residue. Ethvl 
ihydroxy-5- benzeneazo- 1 -phenylpyrrole-3 - carboxylate , orange-yellow 
needles, m. p. 170 172°, after previous softening, could not be 
hydrolysed to the corresponding acid, NPh< CH:=== V’ C0 2 H 

, . * C(N:NPh):c-oH ’ 

which however is prepared by the action of benzenediazonium 
chloride on an alkaline solution of the hydroxy-acid ; it crystallises 
m orange-coloured needles, m. p. about 185-187° after softening 
at 17o . It is decomposed with loss of aniline when heated in a 
vacuum. 4- M ethoxy- 1 -phenylpyrrole-3-carbozylic acid is prepared 
by the action of methyl sulphate on the hydroxy-acid and sub- 
S Ue ^Lo 0 ysis of the meth y l ester; it forms leaflets, m. p. 

. , ~ lb7 , i? eco J?P*) Potassium salt, long, colourless needles 
is described]. The acid loses carbon dioxide when heated in a 
vacuum Rat 180—200°, and yields 3 - methoxy- 1 -phe n ylpyrrok , 

m< CH:C-OMe’ colourless need,es . “• P- 33-34°; which when 

molten or dissolved rapidly become brown on exposure to air. 
Attempts to hydrolyse the methoxyl to the hydroxyl group by 
ahummum chloride, hydrogen chloride, or hydrogen bromide were 
nsuccessful owing to the instability of the free hydroxypyrrole. 

H*anUino- a-chloroacetylcrotonate is converted by potass- 
hydroxide m methyl alcoholic solution into methyl 4 -hydroxy- 

h^nyl2-mdhylpyrrok-S-carboxylate, NPh<^ Me *V‘ G0 2 ^ e ( sma p 
i (>o o CH-C'OH 

m. p. 123— 124°; the corresponding acid crystallises in 
bvTm 8 ? n ^ es> . m ’ P* The hydroxy-ester is converted 

3 , mtnte mto methyl 5-oximino4-keto-2-metkyl-\ -phenyl 
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pynoline-S-caiioxyhk, pale yellow needles, m. p. 

185—187° (decomp.), from which the corresponding acid, 
C 12 H 10 OA, small, pale yellow needles, m. p. 171-172° (decomp.), 
is obtained. Sodium nitrite converts the hydroxy-ester dissolved 
in glacial acetic acid into methyl 5-nitrmmino-i-keto-l-phenyh 
2*methylp yrroli ne-3-ca rhoxyfote , orange-coloured needles, m. p. 192— 
193° (deeomp.) after previous softening. H. W. 

The Action of Diazomethane on Dyes and certain Nitro- 
pyrroles. Willum Kuster and Wilhelm Maag (Her, 1923, 
56 , [5], 55 — 69).— It has been shown previously (Kuster, A., 1922, 
i, 885) that the action of diazomethane on bilirubin leads to the 
introduction of two methyl groups into the molecule and in 
addition a molecule of diazomethane is combined, forming a com- 
pound, C 36 H 42 0 6 N 6 . A further investigation of this compound 
and comparison of its properties with those of substances obtained 
by the action of diazomethane on pyrrole derivatives led the 
authors to the conclusion that a portion of the bilirubin molecule 
must contain the pyrrolenylmethanepyrrol group. 

The product, C 3S H 42 0 6 N 6 , of the addition of diazomethane to 
esteriiied bilirubin is a red, amorphous powder which contains 
three methyl groups eliminable by hydriodic acid. It can be 
prepared in a crystalline form resembling bilirubin by the action 
of diazomethane on pure bilirubin and bilirubinammonia suspended 
in anhydrous ether; it ; however, passes readily into the resinous 
variety. 

Indigoid ethyl bis-2-methylpyTToline-3-carboxylate (Benary and 
Silbermann, A., 1913, i, 652) contains two carbethoxy-groups 
which are readily hydrolysed by hydriodic acid at 140°, whereas a 
further evolution of alkyl iodide is not observed below 300°; it is 
converted by diazomethane in the presence of ether into a red resin. 

Methyl 5*3 / -acetyftetr(myh'denf.*44cio-2-me/%lpyrro/e-3-cnr6o3n//o/g, 

°(^' C 0>CW< C ®- V , yellow needles, m. p. 190° 
Mc-C-NH X C(:CMc*OH)‘CO J ! . 

(decomp.), is prepared by the action of alcoholic potassium 
hydroxide solution on a mixture of acetyltetronamide and ethyl 
chloroacetylaminocrotonate ; it is converted by diazomethane into 
a reddish-brown resin , C i6 Hj 9 0 6 N, m. p. 75° (decorap.). 

Ethyl 5 : 5 , -bis-4-keto-2-methylpyrroline-3-carboxylate hydrate, 
WMO (cf. Benary and Silbermann, loc. c it.), loses two 
ethyl groups under the action of hydriodic acid at 140°, and does 
not suffer further loss of alkyl iodide below 340 ° ; it is converted 
by diazomethane into a yellow, brittle resin, C l8 H 24 0 5 N 2 , m. p* 
73—74° (decomp.). 

3 - Hydroxy - 4 - carbethoxy - 5 - methy Ipyrrolcnyl - % - furylmethane, 
Ci 3 Hj 3 0 4 N (Kuster, A., 1922, i, 858), combines with hydrogen 
chloride in the presence of acetone to form a hydrochloride, 
CiAANCI, rust-brown needles, which readily lose hydrogen 
chloride on exposure to air. The substance is converted by diazo- 
methane into a dark brown resin. 3- Hydroxy A-carbetfaxy-b- 
methyl-2- n-pyrrolen ylhydmryphe.nylmelhane, brownish -yellow needles, 
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m< p. 207° (decomp.), is readily prepared from Benary’s pyrrole 
and salicylaldehyde, and is transformed by diazomethane into a 
yellow resin, m. p. about 40° after previous darkening. 

: Ethyl 2 : 5-dimethylpyrrole-3-carboxylate is oxidised by chromic 
acid to carbethoxymaleinimide , GjH 7 0 4 N, colourless needles, m . p. 1 15°. 

Benary’s indigoid pyrrole (toe. cit.) is oxidised by nitric acid 
(d 14) at 0° to ethyl 5-nitro-Z : i-dihydr03%pyrrde-Z-carboxylate t 
colourless needles, decomp. 100°. The potassium salt, C 7 H 7 0 6 N 2 K, 
decomp. 167°, barium salt, decomp. 165°, lead, and copper salts 
are described. Hydrogen sulphide reduces the nitro-compound 
to a colourless substance, m. p. 121°. The ester is readily hydro- 
lysed to 5-nitro-2 : i-dikydroxypyrrolc-S-carboxylic acid , colourless 
needles, decomp. 124°, the ammonium and silver salts of which are 
described; the methyl ester crystallises in colourless needles, 
decomp. 112°. Ethyl 5-nitro-2-hydroxy-i-metkoxypyrroie-3-carb- 
Qxylale , a pale yellow liquid, b. p. 146°, which solidifies to needle- 
shaped crystals when cooled with ice, is readily prepared by the 
action of diazomethane on the corresponding dihydroxy-ester. 
*).Nitro-2~hydroxyA-methoxypyrrok-3-carborylic add crystallises in 
colourless needles ; the ammonium salt, silver salt, and the methyl 
ester, a colourless liquid, b. p. 145°, are described. 

Ethyl 5- nitro -4 -hydroxy- 2- methylpyrrole - 3 - carbozylate, colourless 
needles, m. p. 100*5° (decomp.), is readily hydrolysed to S-nitroA- 
ty&roxy-'l-niethylpyrrole-Z-carboxylic acid, colourless needles, decomp. 
124°. It is converted by diazomethane into ethyl 5>nifroA-methoxy> 
Z-methylpyrrole-S-carboxylate. H. W. 

The Tetrachlorodipyridinoiridiates. Configurations of the 
Two Series of Iridiumdipyridinotetrachloro-compounds. 

Marcel D6l6pine (Co^mpt, rend,, 1922, 175, 1211—1213; cf. this 
vol., i, 135). — These are neutral un-ionised substances, cis- and 
/mns-Isomerides exist which arc derived from the orange and red 
salts, respectively. They are not of equal stability towards oxidis- 
ing agents, and are themselves of unequal oxidising power. Both 
decompose iodides according to the equation Ir(C 5 H 5 N) 2 Cl 4 -r 
MI— >Ir(C 5 H 5 N) 2 Cl 4 M+I, but only the cis-compound decomposes 
bromides. This is consistent with the fact that bromine can be 
used only in preparing the orange salts. The author concludes 
that the cis-isomeride behaves as a halogen intermediate between 
chlorine and bromine, and the trans as intermediate between bromine 
and iodine. The constitution was determined by reason of the 
dichroism of the chloride derived from the orange salt, which is 
isomorphous with and confers the property of dichroism on 
platinum tetrachlorodipyridine, PtCl 4 (C 5 H 5 N) 2 . It has been shown 
(Werner and Fassbender, A., 1897, i, 631; Jorgensen, A., 1901, i, 
163) that the latter substance has the cts-configuration, hence the 
same configuration is inferred for the orange salts. The red salts 
have, therefore, the Iran .s -configu ration . H. J. E. 

o-Ketonic Nitriles and their Relation to Cyclic Compounds. 

E. P. Kohler and B. L. Souther (J. Amer. Che.m. Soc. f 1922, 44, 
2903—2914; cf. this vol, i, 54). — Cyanoacetamide and cyano- 
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acetonitrile, like methyl cyanoacetate, condense with phenyl styryl 
ketone, but the three products, although closely related, behave 
differently towards most reagents. All three form cyclic compounds 
nnder the influence of halogen acids in indifferent media. The 
product from methyl cyanoacetate forms a tetrahydropyridine 
derivative, in the production of which the cyano-group is involved 
and molecular rearrangement occurs. The product from cyano- 
acetamide also forms a tetrahydropyridine derivative, but in its 
production the amide group is involved. Under the same con- 
ditions, the product from the dinitrile forms only a trace of a 
tetrahydropyridine derivative, the main product being a mixture 
composed of a pyridine and a hexahydropyridine derivative. This 
mixture is doubtless due to a series of reactions starting with the 
addition of halogen acid to one of the cyano-groups and ending 
with the spontaneous oxidation and reduction of an intermediate 
dihydiopyridine derivative. The results confirm the view that 
such oxidation-reduction reactions are associated with the extra- 
ordinary activity of hydrogen which is in combination with atoms 
that are flanked on both sides by unsaturated groups ; but they do 
not support the conclusion of Knoevenagel and his co-workers 
(cf., A., 1903, i, 785) that hydropyridine derivatives are incapable 
of reacting in all possible desmotropic modifications. 

Cyanoacetamide condenses with phenyl styryl ketone under 
the conditions previously described (Joe. cit.) to give a -cyano-y- 
benzoyl -Q-phenylbutyratmde, m. p. 161 — 163°, and similarly cyano- 
acetonitrile yields z-cyanQ-y-benzoyl~$-phemjlhvtyronitrih } m. p, 
125 — 126°. When dry hydrogen chloride or bromide is passed 
into a chloroform solution of the above amide, S-ketoA-cyano- 
4 : G-dipheiiyltetrahydrapyridme, m. p. 220°, is obtained, and this 
on hydrolysis with concentrated sulphuric acid yields 2-to-3- 
carhamylA : 6-diphenyltet rahydropyridine, m. p. 181 — 182°, and 
when treated with nitrous acid gives \ -hydroxy -3-cyano A : 6- 
diphenylpyridm e, m. p. 313 — 315°. With alcoholic ammonia, the 
dihydropyridine derivative undergoes spontaneous oxidation-reduc- 
tion and the products are a hydroxypyridine and 2-ketoA-cyano- 
4 : 6 -diphenylpiperidine, m. p. 188—189°. a-Cyano-y-benzoyl-ji- 
phenylbutyronitrile also reacts with halogen acids in dry chloroform 
solution. With hydrogen chloride, one of the products is 2-chlm- 
Z-cyano-4 : §-diphe,nylpyridine> m. p. 154-5°, and with hydrogen 
bromide Z-bromo-'S-cyanoA : 6 -diphenylpyridine, m. p. 169 — 170°, 
is obtained. In the latter reaction a red oil was also formed from 
which after pouring it into a solution of sodium hydrogen carbonate 
2-keto-^-carbamylA : iydiphe. n yl piperidin e , m. p. 170°, was isolated, 
and this on treatment with hydrogen chloride in methyl alcohol 
gave methyl 2-ketoA : Q-diphmylpiperidineA-carboxykUe y m. p. 177°. 

With alkalis, the cyanoamide additive product, m. p. 161—163°, 
described above, is transformed into its cyclic isomeride, the only 
other product being a trimolecular compound. With alcoholic 
alkalis, the dinitrile additive product gives pyridyi ethers, of which 

2- meihoxyA-cyanoA : b-diphenylpyridine, m. p. 110°, and 2 -ethoxy- 

3 - cyanoA : Q diphenylpyridine, m. p. 112°, were prepared. 
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The rearrangement of the cyanoacetamide additive product to 
cyclic compounds takes place so easily that only cyclic bromo- 
co mpounds were obtained from it, even when the bromination was 
carried out in the presence of potassium acetate. From the 
dinitrile, however, it was possible to obtain one open-chain bromo- 
compound by brominating it in the presence of potassium acetate. 
The behaviour of this substance towards halogen acids confirms 
the view previously expressed ( loc . cit.) regarding the mechanism 
by which bromopyridine derivatives are formed when bromine 
acts on open-chain ketonic nitriles, since when dry hydrogen 
chloride is passed into a chloroform solution of the bromo-com- 
pound the product is a chloro pyridine derivative. The compounds 
described are : oL-bromodi-y.-cyano-y-benzoyl-^-phenyWutyronitrile,m. p. 
126 — 127°, 5-bromo-2~keto-3-cyanoA : §-diphe,nyttdrahydropyridine, 
m. p. 165°, 5-chIorO‘2-Icelo-3-cyano4 : Q-diphenyltetrahydropyridine , 
m. p. 178—181°, 3 : S-dibromo-Z-Jceto-S-cyanoA : 6 -diphenyUelrahydro- 
pyridine , m. p. 195° (decomp.), u-brovio-2-hydroxy-%-cyano-\ : 6 - 
diphenylpyridine , m. p. 303—306° (decomp.), 2-chloro-5-bromo-$- 
cyanoA : $-diphenylpyridine, m. p. 181 — 182°, and 2 : 5 -dibromo- 
3 -cyano-4 : : 6 -diphenyl pyridine, m. p. 189 — 190°. W. G. 

The Ethoxyquinaldines. W. T. K. Brauniioltz ( J . Atner. 
Chem. Soc 1922, 44, 2967; cf. T., 1922, 121, 169).— In reference 
to a paper by Gutekunst and Gray (A,, 1922, i, 950), the author 
directs attention to the preparation and description of the 5-, 6 -, 
and 7 -ethoxyquinaldines by himself (loc. cit.). W. G. 


The Constitution of Dianhydrodiacetylanthranilic Acid. 

Gustav Heller and Herbert Grundmann (Ber., 1923, 56, [B], 
200— 205).— The action of pkosphoryl chloride on acetylanthranilic 
acid or its esters or on acetylanthranil has yielded a compound which 
Anschiitz and Schmidt (A., 1903, i, 56) designate dianhydrodiacetyl- 
anthranilic acid, and to which they assign the constitution 
c u / G(OH).CH , CO*NHv > p u p u < ^B(OH) , CH 2 ’CO*N , ^ > 0 jq 
C6 ^ 4< NH’C0*CH:C(0H| 0r ^ 

This compound has now been obtained incidentally by the action 
of acetic anhydride on benzene- or p-toluene-sulphonylanthramlic 
acid, and is shown to be the o-carboxyanilide of 4 -hydroxy- 2 - 
methylquinoline- 3 -carboxylic acid, 

r w ^ CtuH^C'GO’NH’C^HjCOgH 

G 6 H 4 ^ N _T Me 


p-Toluenesulphonylanthranilic acid is converted by boiling acetic 
anhydride into the mixed anhydride of tolucne-p-sulphonic acid 
and the o-carboxyanilide of 4-hydroxy-2-methylquinoline-3-carb- 



yellow crystals, m. p. 214 — 215° (decomp,). The substance is 
decomposed by dilute sodium hydroxide solution into the o-carb- 
oxyanilide of 4-hydroxy-2-mcthylquinoline-3-carboxylic acid, m. p. 
249—250° {decomp.), identical with the product obtained by 
Anschutz and Schmidt (loc. cit,). It is converted by glacial acetic 
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and concentrated hydrochloric acids at 130 — 140° into 4-hydroxy. 
2-methylquinoline. A substance, C 3 jH 28 O 10 N 2 S ) slender needles, 
m. p. 133-5°, is obtained as by-product of the action of acetic 
anhydride on p-toluenesulphonylanthranilic acid. It appears to 
contain acetic anhydride and solvent of crystallisation; when 
deprived of this it has m. p. 159 — 160° (decomp. }, but the amount 
of it available was insufficient for an extended examination, 

Benzenesulphonylanthraniiic acid is transformed by boiling acetic 
anhydride into the mixed anhydride, C 15 H 13 0 5 NS, slender needles, 
m. p. 157—158°. 

p-Toluenesulphonylanthranilic acid is transformed by glacial 
acetic and concentrated hydrochloric acids at 140° into anthranilic 
add tduene-p-sulpkonate, CuH l5 0 5 NS, slender needles, m. p. 218° 
(decomp.). The corresponding benzenesulphonate has m. p. 230° 
(decomp.). H. W. 

The Constitution of Naphtholisatin and its Derivatives. 

C. CAndea (Bull Acad . Sci. Roumaine, 1922, 8, 31—39). — Colour- 
less condensation products of isatin with a-naphthol were pre- 
pared. These differ from similar compounds obtained from phenols 
in that they are almost insoluble in alkaline solutions, are not 
oxidised to coloured substances, and do not form acetyl deriv- 
atives. The condensation probably occurs at the 3-position of 
the indole nucleus (cf. Danaila and Candea, A., 1916, i, 417). The 
derivatives obtained were : Di-<i-napkthdi satin , C 28 H 19 0 3 N, prism- 
atic needles, m. p. above 300°. Di- a- naphtholmonobromoisatin , 
C 2 gH 18 0 3 NBr, prismatic needles, m. p. above 300°. IR-x-napkthol* 
dibromisatin, C 28 H 17 0 3 NBr 2 , prismatic needles, m. p. above 300°. 
Di- d-naphthdmon ocMorisati n, C 23 H 18 0 3 NC1, crystals, m. p. above 
300°. l)i-o.-naphtholdichloroimtin y C 28 H 17 0 3 NC1 2 , prismatic needles, 
m. p. above 300°. H. J. E. 

Stereochemical Studies. VII. 2-Thion-4-methylthiazol- 
ine-3-acetzc Acid. Bertil Groth and Bror Holmberg (Ber., 
1923, 56, [B], 289 — 2%).—}-Thion4-mcthylthiazoline-3'acetic add, 

p a le honey-yellow, thick plates or short 

prisms, m. p. 198—199° (decomp.), is prepared in 87% yield by the 
action of chloroacetone on an aqueous solution of glycine hydro- 
chloride and potassium hydroxide which has been agitated with 
carbon disulphide until the latter is completely dissolved ; it dis- 
solves in water to the extent of 2-06 g. per litre at. the atmospheric 
temperature. The, sodium salt, rectangular plates (-f-5H 3 0), 
barium salt, rosettes cf needles (-f2H 3 0), methyl ester, almost 
colourless needles, m. p. 96—97°, and ethyl ester, long, almost 
colourless needles, m. p. 97 — 98°, are described. The acid could 
not be resolved into its optical antipodes by treatment with /- or 
d-phenylethylamine in aqueous or alcoholic solution; the soils 
of the r-acid with the optically active bases were isolated (m. p. 
161 — 162° and 160—162°). The acid is unusually stable towards 
hydrolysis by acid or alkali. It is oxidised by nitric acid (or less 
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conveniently by bromine water) to the inner anhydride of 2-ketoA* 

^eihylihiazoline-Z -acetic acid , CO<Cj^ 2 which is 

0 CH o 

isolated as the hydrogen sulphate, C fi H 7 0 2 SN,H 2 S0 4 , a colourless, 
crystalline, somewhat hygroscopic substance, "m. p. 114 — 115°, 
to a turbid liquid. The corresponding hydrochloride (anhydrous 
and monohydrate) is described; it has m. p. above 230° (decomp.) 
after darkening at 200° and becoming black at 230°. The free 
base is a colourless, crystalline powder (4-2*5H 2 0), m. p. 110—115° 
(decomp.) after softening and becoming discoloured at 95°, m. p. 
(anhydrous) 165° (decomp.). It is stable in hot aqueous, acidic 
solution, but is readily decomposed in neutral or alkaline solution 
with the formation of ill-defined products. It was not found possible 
to isolate the corresponding acid, since the tendency towards 
dehydration is so marked that the anhydride can exist even in 
faintly alkaline solution. H. W. 

Stereochemical Investigations of the Diketothiazolidines. 

I, Sten Kallenberg {Ber., 1923, 56, [£], 316— 331).— In contrast 
to the ^-thiohydantoins and the rhodanines, the diketothiazolidines 
which have a mobile hydrogen atom attached to the asymmetric 
p. carbon atom, exhibit normal stereochemical relationships. They 
can readily be prepared in optically active forms which easily 
undergo racemisation, in consequence of the possibility of desrao- 
tropic change. 

Potassium ethyl thiocarba mate, NHEt*COSK, is prepared con- 
veniently by the action of carbon oxysulphide on a solution of 
potassium hydroxide and cthylamine hydrochloride in absolute 
alcohol. Under certain conditions, particularly with regard to 
concentration, it reacts with a solution of sodium Z-bromosuccinate 
in cold water to give d-ethylcarbamidothiolsuccinic acid , 
C0 2 H‘CH(S‘C0*NHEt)*CH 2 *C0 2 H, 
small plates, [a]„ 4-193 5° in absolute alcoholic solution. The 
acid is readily decomposed by concentrated ammonia with the 
production of d-thiomalic acid, by warm acids to d-thio malic acid, 
carbon dioxide, and cthylamine, on the one hand, and to r-diketo« 

ethylthiazolidineacetic acid, ^ ^ ^^>CH*CH 2 *C0 2 H, on the 

CO s 

other, by alkalis into d-thiomalic acid, carbon dioxide, and amine. 
r-Ethyku rbamidothiolsu cc in ic arid crystallises in colourless, thin 
prisms or short needles, m. p. 141—142° (decomp.). 

The action of cold concentrated hydrochloric acid on rf-ethyl- 
carbamidothiolsuccinic acid gives a mixture of r -diketoethylthiazol- 
idineaeelic acid , colourless prisms, m. p. 113 — 115°, and the corre- 
sponding d -acid which, however, could not be caused to crystallise. 
The racemic acid can be resolved with the aid of active phenyl- 
ethylamine, but the active acids are again obtained only in the 
form of non- crystalline syrups. 

dJ / ethylcarbamidolhiokuccinic acid , prepared from potassium 
Diethylthiocarbamate and sodium Z-bromosuccinate, has m. p. 
114—116° (decomp.), [a] D 4-99 -2° in absolute alcoholic solution. 

k* 2 
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The corresponding t-acid crystallises in colourless, spherical aggre- 
gates, m. p 135—136° (decornp.). The active acid » converted by 
concentrated hydrochloric acid into 

acid, transparent prisms, m, p. 101—102 , [a] D +208*0 m absolute 
alcoholic solution (the success of the reaction greatly depends on 
the conditions of the experiment, which are described in detail in 
the original). It is converted in alkaline solution mto r-methyl- 
carbamidothiolsuccinic acid. Since d-methylcarbamidothiolsuccmic 
acid is not racemised under similar conditions, it foUows that 
d-diketomethylthiazolidineacetic acid must be converted into the 
corresponding r-compound previously to fission of the thiazole ring. 
Prehminary measurements show that the velocity of racemisation 
is diminished with increasing concentration of hydrogen-ions and 
increased by increasing concentration of hydroxyl-ions r-Zfefefo- 
methylthiazolidmeadic add crystallises in small, colourless plates, 
m. p. 98-99°. . . 

d-Dimethylcarbamidothiokuccinic acid forms colourless prisms, 
m. p. 138—139° (decomp.), [a] D +81-7° in absolute alcoholic solu- 
tion. It is decomposed by hot N -sodium hydroxide solution to 
a small extent into thiomalic acid, carbon dioxide, and dimethyl- 
amine, but the greater portion is constitutionally unchanged and 
only slightly racemised. Similar treatment with iV-sulphunc 
acid causes an almost complete fission into partly racemised thio- 
malic acid; concentrated hydrochloric acid at the atmospheric 
temperature gives the same result, except that fission is less 
extensive and racemisation of the products more pronounced. 


The Tautomerism of Amidines. I. 2:4- and 2 : 5-Di- 
phenylglyoxalines. Richard Burtles and Prank Lee Pyman 
(T., 1923, 123, 361-367). 

The Tautomerism of Amidines. II. The Alkylation of 
Open-chain Amidines. Frank Lee Pyman (T., 1923, 123, 
367—370). 

Some New Hypnotics of the Barbituric Acid Series. H. A. 

Shonle and A. Moment (J. Amer. Chem. Soc 1923, 45, 243— 
249).— Various dialkyl- and alkylaryl-barbituric acids were pre- 
pared and tested for hypnotic action. The monoalkyl- and "aryl- 
derivatives were found to be inactive in doses of 0*5 to 1 g. per 
kg. of body weight when injected subcutaneously in rabbits. 
Dime thy lbarbituric acid was without any apparent action on 
rabbits in a dose of 0*75 g. per kg. of body weight. Then as the 
molecular weight increased the activity increased until a maximum 
was reached, after which it declined until the hypnotic activity 
was lost and the animal showed only muscular inco-ordination or 
no effect at all, as was the case with dibenzylbarbituric acid. How- 
ever, the length and type of the carbon atom chains of the entering 
groups play an important part in modifying the activity. Branched 
chains arc more active and less toxic than are the straight chains. 
Of the aliphatic compounds investigated, ethyl woamylbarbitunc 
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add was found to be the most active as well as to possess the lowest 
toxicity. The relative activities of the barbituric acid derivatives 
tested are tabulated. New malonic esters prepared are as follows : 
ethyl-8ec.-butylnudonie ester, b. p. 155 — 160°/60 mm., d% 0*9858, 
ri* 1*4264; ethylmohutylimlomc ester, b. p. 119 — 120°/8 mm \ 
d* 0*9682, ri a 1*4228; ethylimamylmalonic ester, b. p. 150°/20 mm 
d* 0*9540, n* 1*4255; propylisopropylmabnic ester, b. p, 143°/42 
mm., d 2 0*9803, ri a 1*4239 ; hopropyl-n-butyhnalonic ester, b p 
136°/14 mm., d* 0*9742, n 1*4291. 

New derivatives of barbituric acid are etkylmolrntylbarbitunc acid , 
m. p- 174 — 176°, ethylmoamylbarbituric acid , m. p. 154 — 156°, 
isoprvpyl-n - butylbarbituric acid, m. p. 209—210°, n-propylisopropyl- 
barbiiuric acid, m. p. 161 — 162°, i&opropyliaoa mylbarbituric acid, 
in, p. 173 — 175°, propyli&oamylbarbituric acid , m. p. 129 — 132°, 
ethyl-sec. -butylbarbituric acid , m. p. 155 — 157°. W. G. 


The Colour of the 2 : 2'-Dipyridylium Halogenides. Bruno 
Emmekt and Julius Stawitz (Her., 1923, 56, [B], 83— 91).— An 
extensive series of 4 : 4'-dipyridylium di- and mono-alkyl halides 
has been examined. The various colours which they exhibit in 
substance and when dissolved and the failure of their solutions 
to observe Beer’s law, are explained by the application of Hantzsch’s 
views on the constitution of ammonium salts. 


C 6 H 4 N(R)I Rj 6 H 4 N(R)I1 t f C 5 H 4 NR ] r C 5 H 4 N(R)I 
C 5 H 4 N(R)I Lc 5 H 4 NR J L< 5 h 4 nrj 2 6 5 h 4 n 

(I) (II.) (III.) (IV.) 



The constitution I is ascribed to the red dipyridylium di-iodides 
and the corresponding pseudo-form, IV, to the yellow monoiodides. 
The yellow hydrates of the di -iodide? have the constitution II, 
whereby the difference between their colour and that of the 
anhydrous compounds and their similarity with the monoiodides 
is explained. In the aqueous and alcoholic solutions of the di- 
iodides, the three forms, I, II, and III, are present in equilibrium, 
the two latter being electrolytically dissociated. In a similar 
manner, the failure of the monoiodides to obey Beer’s law in 
solution is explained by the equilibrium between the yellow mole- 
cules (IV) and the colourless molecules (V). 

The following individual compounds are described : 4 : 4 '-Di- 
pyridyl dikydriodide, red prisms, and the corresponding mono- 
hydriodide (golden -yellow prisms, +1H 2 0 and anhydrous). The 
corresponding dihydrobromide, long, pale yellow needles, mono- 
kydrobromide, colourless, prismatic needles (-{-H 2 0), and mono- 
hydrochloride (-fH 2 0). 4:4 '-Dipyridyl monometkiodide, a pale 
yellow, . crystalline powder, and the corresponding hydriodide. 
4 : i' -Dipyridyl dimethobromide, yellow prisms. 4 : i' -Dipyridyl 
diethiodide , orange-coloured prisms, and the corresponding mono- 
tlhiodide, lustrous, yellow leaflets. 4 : 4 ' -Dipyridyl dipropiodide, red 
crystals, which yields a pentakydrate on exposure to moist air, 
the monopropiodide , yellow crystals, the dipropobromidc, greenish - 
yellow crystals, and the dipropochhride, colourless, lustrous leaflets 



i. 250 


ABSTRACTS OF CHEMICAL PAPERS. 


Which deliquesce on exposure to air. 4 : 4'-Dipyridyl medhiodide 
propiodide , red, oblique prisms. 4 : 4 '-Dipyridyl nwMisotrutiodide, 
which closely resembles the raonopropiodide. 4 : 4 ' -Dipyridyl 
monoiwamylvodide * , 4 : 4 '• Dipyridyl di-mc.-heocyliodide, a brownish* 
red substance, di -hydrate, yellow needles. 4 : 4' -Dipyridyl di * 
benzyliodide, a red substance which gives an unstable, yellow hydrate ., 
dibenzylbromide and the corresponding pale yellow tetrahydrate. 

H. W. 

Some Derivatives of Methylenediquinaldine and their 
Relationship to the Carbocyanines. Frances Mary Hamer 
(T., 1923, 123, 246—259). 

The Colour of Di- and Tri-2-quinolylmethanes and their 
Derivatives. Gunter Scheibe (Ber., 1923, 56, [J3], 137— *148 ’ 
cf, A., 1921, i, 62, 451; 1922, i, 1190).— Di- and tri-2.quinolyll 
methanes exist in colourless and coloured forms which yield an 
equilibrium mixture in solution or in the molten condition. The 
former varieties can be represented satisfactorily by formulae of 
the type CH 2 (C 9 H fi N) 2 , but the coloured compounds do not possess 
the quinonoid structure, C 9 H e N T ’CH.‘C 9 H B !NH, since their absorp. 
tion spectra differ entirely from those of the 1 -alkyl derivatives. 
The hydrogen at-om is not attached directly to the central carbon 
atom or to either nitrogen atom, but as it is shown by the chemical 
reactions of the compounds to be related to all three, it must 
be ascribed a position within their sphere of influence. The optical 
effect of this mode of union of the hydrogen appears to be similar 
to that of the union of the anion in the dye salts, although it is not 
ionisable. In this case, ionisation does not appear to have an 
immediate relationship to optical properties. 

[With R. Pflock, K. Scholl, and E. Friedel.]— Di-2-quinolyl- 
meth&ne is prepared without particular difficulty by the process 
described recently (A., 1922, i, 1190); the success of the operation 
depends on the presence of small quantities of hydrogen chloride 
such as are usually retained by 2-chloroquinoline. Konig’s failure 
to prepare the compound (A., 1922, i, 1188) is due to the use of 
too carefully purified materials. 

A cold solution of di-2-quinolylmethane in alcohol is converted 
by four molecular proportions of nitric acid into the dimtrate, 
C 19 H 14 N 2 ,2HN0 3 , colourless, lustrous leaflets. The salt is con- 
verted when heated by itself or in alcoholic solution into mfro- 
di-2-quinolylmdkme mononitrate, K0 2 *CH(C 9 H 6 N) s ,HN 0 3 , yellow 
plates, decomp, 145° ; this is converted by sodium hydroxide into 
a colourless, crystalline substance, which, after desiccation in 
a toluene bath, gives the sodium salt of the mononitro-compound, 
yellow crystals, m. p. 282°. Nitrodi-2-quinolyl- 
methane crystallises in yellow needles, m. p. 200°. It appears to 
yield only monoacid salts even with an excess of mineral acid. 
It is converted by nitric acid in warm glacial acetic acid solution 
into dinitrodi-2-quiwlylmeiham, C(C B H 6 N) 2 (N0 2 ) 2 , almost colour- 
less prisms, m. p. 140°. 

Tri -2-quinoIy lcar binol is converted by acetic anhvdride and 
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sodium acetate into the corresponding acetate, colour- 
less prisms, m. p. 190°. f 

Bromine anti tri-2-quinolylmethane yield tri-2-quiwlylbromo* 
mthane, C 28 Hi 8 N 3 Br, colourless crystals, m. p. 169°. It gives a 
di -picrate, ana is converted by alcoholic potassium hydroxide 
solution into tri*2-quinolylmetkyl ethyl ether, colourless crystals, 
p. 179°, and a compound of high melting point which appears 
to be the ether derived from two molecules of the carbinol. It is 
smoothly reduced by phenylhydrazine in the presence of benzene 
to tri-2-quinolylmethane. 

^.Dimelhylaminobenzylidenepicoline forms pale yellow crystals, 
m. p. 139°, and, like the corresponding quinaldine derivative, gives 
coloured salts with acids, w r hich are immediately decomposed by 
alkali . Nitrous acid appears to transform the compounds into nitroso- 
amines, but the investigation of these substances is not complete. 

When molecular proportions of acetylacctoneanil, aniline, and 
zinc chloride are warmed with a little alcohol, the additive com* 
pound of the dianil with zinc chloride, C^H^N^ZnCl^, colourless 
prisms, decomp. 256°, is obtained. This suffers decomposition 
into the monoanil when treated with ammonia. The dianil mono* 
hydrochloride, yellow prisms, m. p. 218°, is prepared from the mono- 
anil and aniline hydrochloride, but it was not found possible to 
obtain the crystalline base from the salt. 

Acetylacetonecarbamide (cf. Stark, A., 1909, i, 260) which has 
been prepared in the light and is therefore yellow, melts at 95° to 
a colourless liquid which re-solidifies at about 100°, becomes yellow 
when further heated, and has in. p. 198°. Dibenzylideneacetyb 
acetonecarbamide yields a immhydrochbride , C 20 H l7 ON 2 CI. 

H. W. 


Contraction of the Ring in the Cases of Quinoxaline Deriv- 
atives and a New Method of Formation of Benziminazoles . I. 

K. Brand and E. Wild ( Ber., 1923, 56, [B], 105— 119).— The 
condensation of the hydrochlorides of A T -inono-substituted aromatic 
o-dianiines with 1 : 2-dicarbonyl compounds leads in general to the 
production of quinoxaline derivatives. It is therefore remarkable 
that benzil and 4-nitro-2-aminophenyl-p-tolylamine in the presence 
of hydrochloric acid yield 5-nitro-2-phenyl-l-p-tolylbenziminazole 
hydrochloride in place of the expected stilbazonium chloride, the 

5- membered iminazole ring being formed in place of the expected 

6- membered diazine ring. A number of possibly similar instances 
have also been examined. 

5-Nitro-2 -phenyl- 1 -p-tolylbenziminazole hydrochloride, colourless, 
slender needles, in. p. 235°, readily separates when a solution of 
benzil and 4-mtro-2-amino-4'-methyldiphenylamine in alcohol is 
boiled with hydrochloric acid. 

Benzil*5-nitro-2-anilinoanil, C0Ph*CPh:N-C 6 H 3 (N0 2 )-NHPh, pale 
yellow needles, m, p. 205°, is slowly converted by sulphuric acid 
into the t/r-base of 6-nitro-l : 2 : 3-triphenylstilbazonium, 


no 2 *c 8 h 3 


/N— CPh 
X NPh’CPh*OH 
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m, p. 161°, which is more conveniently prepared by the action of 
hydrochloric acid on the anil under conditions which are described 
in detail in the original communication. The anil is transformed 
by treatment with concentrated hydrochloric acid in boiling 
alcoholic solution into 5*nitro*l : 2-diphenylbenziminazole, m. p 
181° (cf. Walther and Kessler, A., 1906, i, 898); the latter sub- 
stance is also prepared by the action of hydrochloric acid and 
alcohol on 6-nitro-l : 2 : 3-triphenylstilhazoniiim base and from 
benzil and 4-nitro-2-aminodiphenylamine under somewhat similar 
conditions. 

The Q-chloro-\ : 2 : %-triphenyhtilbazonium. ip-base, yellow' needles, 
m. p. 164°, prepared by the condensation of benzil and 4-chloro- 
2-aminodiphenyIamine in boiling alcoholic solution could not be 
converted into 5-chloro-l : 2-diphenylbenziminazole by treatment 
with alcohol and hydrochloric acid, even after addition of nitro- 
benzene to the mixture. 

6-Nitro-2 : 3-diphenylquinoxaline is unchanged when heated at 
150 — 170° with alcohol and hydrochloric acid. 

According to the conditions, particularly with respect to the amount 
of acid used, the action of 4-nitro-2-ammo-A r -methylanilme on 
benzil in the presence of alcohol and hydrochloric acid leads to 
the formation of benzil-S-nitro-t-methylaminomonmnil, yellow leaf- 
lets, m. p. 195°, 6-nitro-2 : 3-diphenylquinoxaline, 6-mfro-2 : 3-dt- 
phenyl- 1 -mtlhyUiilbazonium chloride, dark yellow 7 needles, m. p. 
168° (decomp.), and a substance, m. p. about 280°, which has not 
been completely investigated. More favourable conditions for the 
conversion of the anil into 6-nitro-2 : 3-diphenylquinoxaline and 
6-nitro-2 : 3 -diphenyl- 1-methylstilbazonium chloride are described 
in detail. The \p-base corresponding with the substance last 
mentioned crystallises in yellow 7 needles, ra. p. 170° (from alcohol), 
176° (from benzene); repeated crystallisation from hot alcohol 
effects its re-conversion into the anil. H. W. 

The Indigotin Group. II. A New Vat Dye Prepared 
from Indigotin and Ethyl Malonate. Theodor Posner and 
Gottfried Pyl (Ber } 1923, 56, [B], 31-44; cf. Posner and 
Aschermann, A., 1920, i, 880). — A vat dye derived from indigotin 
and ethyl malonate has been patented by Posner (D.R.-P. 281998). 
The full investigation of the product is now described, the sub- 
stance being of particular interest, since it gives violet-red shades 
which are quite distinct from the usual indigo colours. 

Ethyl indigotinmalortaie (annexed formula), reddish- violet crystals, 

/ CO‘ChrCO-Et m ’ p- 296— 297°, is prepared con- 
veniently by heating a solution of 
q n / Xc-C^ H i n nitrobenzene with ethyl 

8 4 \qo/ \j\jhz 7 6 4 ma l°nate and a little solid sodium 
hydroxide. It may also be obtained 
in poor yield by the protracted ebullition of a solution of indigotin in a 
large excess of ethyl malonate ; as by-product of the latter action, 
a carboxylic. acid, C 16 H ls O :0 , m. p, 129°, is formed which has not 
been investigated completely. It is converted by aqueous alcoholic 
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potassium hydroxide solution into the corresponding potassium 
salt, CgiHuO^KOH, an emerald-green powder. Hydrolysis of 
the carbethoxyl group could not be effected by means of acid or 
alkali; the protracted action of the latter appears to cause the 
slow loss of the whole malonyl group without, however, giving 
a homogeneous product. The introduction of a second malonyl 
com plex into ethyl indigotinmalonate could not be effected, but 
the compound reacts with phenylacetyl chloride in the presence 
0 { boiling xylene to yield ethyl anhydrophenylacetylindigotin - 
nialonate (annexed formula), m. p, above 310°. Ethyl benzoyldi- 
£ QO hydmndtgoUnmalonate, 


/N ; 




'CPh’CO' 


>IU 


colourless leaflets which become 
p/ \p ^ red at about 192° and decompose 
6 4 without melting at a higher tem- 
perature, is prepared by reduction 
of ethyl indigotinmalonate with 
sodium hyposulphite in the presence of sodium hydroxide and 
addition of benzoyl chloride to the solution. The presence of 
the imino-group in ethyl indigotinmalonate is established by 
the preparation of ethyl benz oylindiyoli nimlonate , ^28^18^5^2’ 
orange-coloured leaflets, m. p. 240°, which is obtained in small 
yield by boiling the ester and benzoyl chloride, or more con- 
veniently from these substances in the presence of pyridine. 
Acetyl chloride and pyridine convert ethyl indigotinmalonate into 
red crystals, m. p. 182°. Ethyl niiroso- 
indigotinmaloncUe, C 21 H 13 0 3 N 3 , tile-red crystals, decomp. 267— 
270°. is prepared by the action of nitrous fumes on a boiling alcoholic 
suspension of ethyl indigotinmalonate, into which it is re -converted 
by successive treatment with zinc dust and air. It is not affected 
by a boiling mixture of acetic anhydride and acetyl chloride, but 
is converted by benzoyl chloride in the presence of boiling pyridine 

into ethyl benzoylnitrosodi* 
hydroindigotinmalonate (an- 
nu/ xp.pu/ \p it nexed formula), orange- 

^ XX)(Bzr ' x -N(NO) / “ 4 y el, ° w crystals which com- 


„ N< 


.CO-Cx-CO.Et 

/ C ' 

>OCH< 


mence to sublime at 230° and 
decompose at 245 — 250° ; it is hydrolysed by aqueous-alcoholic 
potassium hydroxide solution to ethyl nitrosoindigotinmalonate. 

A compound , C 21 H 17 0 7 N 3 , small, almost colourless needles, 
which become red at 210°, is formed during the preparation of 
ethyl indigotinmalonate. H. W. 

peri-Naphthindigotin. Sikhibhushan Durr (T., 1923, 123, 

*24-225). 


2 : 5-Iminodihydro-l : 2 : 3-triaxole. I. Constitution of 
Umiroth’s 5-AnHinotriazole. Pavitra Kumar Dutt (T., 1923, 
123, 265-274). 

Purines . IV. The Action of Hydrogen Peroxide on certain 
Phenyl-substituted Uric Acids. F. J. Moore and Elizabeth 

5. Gatewood ( J . Amer. Chem. Soc., 1923, 45, 135 — 145). — It has 
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previously been shown (A., 1918, i, 104, 409, 410) that the action, 
of hydrogen peroxide on uric acid may lead to two distinct series 
of products according to experimental conditions, but the results 
indicated no intermediate product between uric acid and the final 
products obtained. With a view to obtain information aB to the 
relationship which may exist between the mechanism of this 
reaction and that of the permanganate oxidation, certain sub* 
stituted uric acids have been prepared and their behaviour on 
oxidation by hydrogen peroxide has been studied. 

9-Phenyluric acid on oxidation in alkaline solution with hydrogen 
peroxide gives a, <; -phenylbiuret and a new phenylbiuret, m, p. 
196 — 197-5° (cf. following abstract), together with ammonia, oxalic 
acid, and phenylcarbamide. 7-Methyluramil when treated in 
alkaline solution with phenylcarbimide yields S-phenyl-l -methyl 
\jj-uric acid , m. p. 245 — 250°, w# 1*636 ; ny l*714-f , from which, by 
boiling with hydrochloric acid, 9 -phenyl-1 -mcthyluric acid , n a 1*887 
n y 1*674, is obtained. On oxidation with hydrogen peroxide in 
the presence of potassium hydroxide, this uric acid gives oxalic 
acid, ammonia, and 6-phenyI-a-methylcarbamide. By a similar 
series of reactions starting with 1 : 3-dimethyluramil, 9 -phenyl. 
1 : 3 -dimeihyUip-uric acid , m. p. 189 — 190°, n a 1*525, n 7 1*647, 
giving a monohydrate, and 9 •phenyUX : 3 -dimetkylnric acid, n a l*155-{-, 
n y 1*684, are obtained. The latter compound, on oxidation as 
above, also yields ammonia, oxalic acid, and 6-phenyl-a-methyI- 
carbamide. 

9-Allyl-\jf-unc acid, m. p. 227 — 228° (decomp.), n a 1*591, n y 1*69, 
is also obtained from the uramil and was converted into Q-allylum 
acid , n a 1*75, ny 1*775. The optical properties of a number of 
familiar compounds allied to the above were determined during 
the work, and the results are tabulated. 

From the above results on the oxidation of substituted urn 
acids, it is considered that the first step in the reaction is tin 
breaking of the bonds between the carbon atoms 2 and 3, 4 and a 
and 5 and 7, forming in the case of 9-phenyluric acid s -phenylbiuret 
and in the cases of the other two the same phenylmethylbiuret 
The phenylmethylbiuret then decomposes, giving ammonia, anc 
phenyimethylcarbamide, while the s -phenylbiuret partly undergoes 
a similar decomposition, forming phenylcarbamide, and anothci 
portion is rearranged by the ammonia to form a£-phenylbiuTet, 

W. 6. 

Purines. V. A Third Phenylbiuret. Elizabeth S. Gate- 
wood {J. Amer. Chm. Soc., 1923, 45, 146 — 150; cf. preceding 
abstract). — The new phenylbiuret, m. p. 196 — 198° (decomp.|, 
na l - 559; ny T73, obtained during the oxidation of 9-phenyluric 
acid by hydrogen peroxide {he. cit.) is clearly distinguished by its 
properties from the two isomerides already known. It can be 
converted into -phenylbiuret by the action of ammonia and a 
great variety of organic bases, but not by alkalis. No method 
of reversing this change has been discovered. From certain 
theoretical considerations the author is inclined to the view that 
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the structure of this new biuret is that of JV-phenylbiuret, a struc- 
ture at present assigned by Schiff (A., 1907, i> 206) to the phenyl- 
biuret prepared by Weith (A., 1878, 141). W. G. 

The Upper Limit o! Diazotisability in the Benzene Series. 
Diazo-denvatives of Mesitylene. Gilbert T. Morgan and 
Guyn Rees Davies (T., 1923, 123, 228—237). 

Azopicric Acid [2 : 4 : 6 : 2' : 4' : 6'-Hexanitro-5 : 5'-di- 
hydroxyazobenzene]. K. Elbs and Fr. Schliephake (J. pr. 
Chem.t [u]> 1922, 104, 282— 284) —The nitration of m-azophenol 
(cf. A., 1903, i, 539) by the prolonged action of an ice-cold mixture 
of concentrated sulphuric acid and potassium nitrate, subsequent 
treatment with water, and extraction with benzene, leads to the 
compound of 1 mol. of azopicric acid with 2 mols. of benzene, flat, 
deep blood-red prisms ; this loses benzene gradually, more quickly 
on warming at 90°, giving a 60% yield of pure azopicric acid as 
a yellowish-red powder, m. p. 238—239° (decomp.), which explodes 
violently when quickly heated. Azopicric acid dissolves readily 
in benzene (giving the above-mentioned compound), and also in 
water, alcohol, ether, or acetone, but is insoluble in carbon 
disulphide or concentrated hydrochloric acid. In aqueous solution 
it is a fast dye to wool, and has an astringent (not bitter) taste. 
The potassium and barium salts are described. W. S. N. 

Capacity to Form Phenylhydrazones. VI. Bernardo Oddo 
and Luigi Piatti ( Gazzdia , 1922, 52, ii, 333 — 346). — Cryoscopic 
investigations in anhydrous phenylhydrazine, similar to those 
already described (A., 1913, i, 1233; 1915, ii, 414, 415), have 
now been made on a number of compounds containing in the 
molecule either two carbonyl groups or one carbonyl together 
with other radicles. 

Diacetyl reacts immediately with the phenylhydrazine, giving a 
precipitate which docs not dissolve readily. After a time, how- 
ever, the liquid becomes almost clear, and the depression of the 
freezing point gradually attains a value which is 50% of the 
theoretical value for the diacetyl taken, the formation of the 
monophenylhydrazone being thus indicated. Later, the phenyl- 
osazone is precipitated in increasing amount. Similar difficulties 
as regards solubility are presented by anthraquinone, with which 
a clear solution cannot be obtained. 

With acetylaeetone, the apparent molecular weight rapidly reaches 
a value equal to 40% of the theoretical value, and subsequently 
slowly falls to become constant at about one-third the calculated 
value, the diphenylhydrazone or, more probably, the pyr- 
azole compound being formed : OH’CMe!CHAc+NH 2 *NHJh= 

0H'CMe:CH-CMe:N-NHPh+H 2 O=S~®l e >CH+2H 2 O. Similar 
NPh’CMe 

results are obtained with benzil, except that the initial velocity of 
the reaction is somewhat less. With dipyrroyl, although the 
phenylosazone is known, no reaction with phenylhydrazone occurs 
wher the experimental conditions of the present investigation. 

As regards terpenic ketones, camphor, bromocamphor, and 
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, v b owj Kiovclic are inert towards phenylhydrazine. 

fenchone, which are to y > reacts completely, the mole- 

Tto monocychc pulcgo , j constant velocity to about 

cular weight faU “8 a a ^X finishing velocity to 52% of the 
“ /« a t nd a i TOhie Senthone behaves similarly to pulegone, with 

CKeTSbXwe taking in the nncta possibly favouring 

an enolic configuration. San *°^ ? d *° “nphasise the promptitude 
The ^ in presence of 

W i th ‘ he IV aldehydes investigated were dextrose, 

phenylhydrazine. Th , m and p-nitrobeni- 

Lninaldehyde S^hyde, mitroemnau,. 

aldehydes, furfumldehyde, 

aldehyde, vanillin, p ciimet y n;iing i ner t towards phenyl- 

andphthalaldehyta None onh«e « the phenyl- 

hydrazone, instantly, but gives no pro- 

hydrazones. runur y , hich a } s0 yields no pre- 
cipitate. With its final phase, this 

cipitate, the reaction is ' aliphatic aldehydes. Cinnara. 

aldehyde thus «sembta| ^ ^ ^ 

aldehyde and its m-n t behaviour of an aromatic aldehyde, 
towards phenylhyciiaiine ® )d h d g^p lies in the side chain, 
in spite of the fact that the a «“>«(• b F ^ ydrazine , but the 

dextrose fur^hes no “g cas'e of the 

reaction n1+> . 01 .„ h 8 the retarding influence of the 

SX £585^ ^j*5^SK2r3S 

* h * -RV 

aldehyde taken. 

The Opening of the Lactone Ring of PhthaUde Derivatives 
VwHvdSe J. Tkitema (Bee. trav. chim., 1923, 42, 30- 

tie Ehydlta tKKUt ^ ff Hfi 

but_Blaise and Luttnnger concluded that the addit P 0 ^ 

was iormed at the keto-group without wp*"®* *• “{Support 

& 2£SS? 

benzhydrazide with aldehydes and ketones were prepared, 
forms colourless needlel, m. p. 165“. isoProfn/K&ne-o-M^ 
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^bylbenzhydrazide forms colourless spangles, m. p. 148°. A deriv- 
ative could not be obtained with acetophenone. d-Mannose-o- 
ydroxyrnethylbenzhydrazide crystallises in colourless needles, m. p. 

109° ; in boiling aqueous solution it is decomposed by 

benzaldehyde with formation of benzylidene-o-hydroxymethyl- 
beiizhydrazide. d-Gafactose-o-hydroxymethylbenzhydrazide was ob- 
tained in crystals, m. p. 70 — 75°, but could not be recrystallised 
unchanged. The corresponding dextrose derivative was obtained 
only as a syrup ; it is decomposed by benzaldehyde in hot aqueous 
solution. An acetyl derivative of o-hydroxymethylbenzhydrazide 
can be obtained by the action of acetic anhydride in the cold. 
Its decomposition in the hot, with formation of phthalide, accounts 
for WedeFs failure to prepare it. The acetyl compound does not 
with benzaldehyde and must therefore be a A-acetyl derivative. 
$.jicdylo-kydroxym£tkylbenzhydrazidc,OKdl}l 2 '0 B R i , QO' 1 $H.''SKAc, 
forms colourless spangles, m. p. 146°. No benzoyl derivative of 
o-hydroxymethylbenzhydrazide could be obtained with benzoyl 
chloride. 

The mono-nitro-derivative obtained by nitrating phthalide either 
wth pure nitric acid or with a nitrate and sulphuric acid is 5-nitro- 
phthalide, m. p. 143°, not 4-nitrophthalide as stated by Hoenig 
Ik. 1886, 242). In the literature different methods of notation 
Lre adopted by different authors; the present author adopts the 
nethod shown in the annexed formula. 5-Nitro~2~hydroxymethyl- 
benzhydrazide forms yellow' needles, m. p. 167 — 
y 0 /* T|CO « 168° . The iso propylidene derivative of this forms 
II colourless needles, m. p. 165°; the benzylidem 

y derivative forms colourless spangles, m. p. 167°. 

The aldehyde and ketone derivatives of nitro-o-hydroxymethyl- 
bcnzhydrazide are not hydrolysed so readily as those of o-hydroxy- 
inethylbenzhydrazide, with re-formation of the phthalide, and, 
conversely, the presence of the nitro-group facilitates the rupture 
of the lactone ring. N-Acetyl-b-nitro-Z-hydroxyinethylbenzkydrazide 
forms colourless spangles, m. p. 171°; when boiled with acetic 
anhydride, it is decomposed, forming 5-nitrophthalide. 

5-Aminophthalide is best prepared by reducing 5-nitrophthalide 
with hydrogen sulphide in ammoniacal alcoholic solution. When 
reduced with phosphorus and hydrogen iodide, it gives an amino -o- 
toluic acid, m. p. 196°, not 153°, as stated by Hoenig. This was 
identified as 4-amino-o-toluic acid, which establishes the constitu- 
tion of the above 5 -nitrophthalide. 4-Amino-o-toluic acid w T as 
synthesised by a new method, through the steps 4-nitro-o-toluidine, 
->4*nitro-2-cyanotoluene — >4-amino-2-cyanotoluene— > 4-amino- 
o-toluic acid. 

The lactone ring of 5-aminophthalide is opened by hydraeine 
with formation of S-ainiM-Z-hydroxymethylbenzhydraziue, colourless 
needles, m. p. 147°; benzylidem derivative, m. p. 161°; isopropyl- 
idem derivative, m. p. 170°. 5 -Acetamidopht haluie forms colourless 
needles, m. p. 222 — 223°. When 5 -amino- 2 -hydroxymethylbenz- 
hydrazide is treated with cold acetic anhydride, it forms the 
fetyl derivative, 5 •acetamido-2-hydrox ymelhylacetylbenzhydm z ide t 
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small colourless needles, m. p. 195° ; but with hot acetic anhydride, 

5 ’ fo^rs^° to l the ' statement of Hoenig, 5-aminophthaMe can be 
readily diazotised and transformed ahnost quantitative^ ffito, 
halogen derivative by Sandmeyer s method. 5 -Chlarophtkil^, 
forms colourless needles, m. p. 110°; 5 -bronwpMM htm 
giinilflr crystals, m. p. 98°. 5 -Chloro- 2 -hydroxyinethylbemhydraz^ 
to cdffi neeles, m. p. 139’; hereto dcnva ive m. p . 
165—166° ; iso propyliiene derivative, m. p. 153 , acetyl der vative, 
m o 160° 5.Bronw-2-hydroxymeihyli)enzJiyiTazide forms colourless 
needles, m. p. 152°; benzylidene derivative, m. p. 171 ; isopre M (. 
Mene derivative, m. p. 157° ; acetyl derivative, m. p. 153 . 

The introduction of a single methyl, ethyl, or phenyl group into 
phthalide in the a-position stabilise the lactone ring to such an 
extent that hydrazine cannot effect the rupture. A chloro-. bronio., 
or nitro-group in the 5-position of i-methylphthahde weakens the 
lactone ring sufficiently to permit rupture by hydrazine but thu 
is not the case with a-ethylphthahde or a-phenylphthahde, 
5-Amino-ot-ethyl- and o-amino-a-methyl-phthabde do not react 
with hydrazine. The dialkyl and diphenylphthahdes are extremely 
stable and their inactivity towards hydrazine is not affected by 

e r u»» 

a-methylphthalide, the pnncipal nitration product of a-methyh 
phthalide, is accompanied by a small quantity of an isomende, 
probably the 3 -nitro-compound. With hydrazine, n-nitawt- 
methylphthalide gives 5-mtTO-2-a.hydroxyetkylbmzhydrmde, 
CH 3 -CH( 0 H)-C 6 H 3 (N 0 2 K: 0 -NI 1 -NH 2 , forimng colourless nccdUos, 
m n 120°. The isopropylidem derivative has m. p. 127 , but when 
recrystallised from alcohol partly decomposes with regeneration of 
the lactone. A benzylidene derivative could not be obtained on 
account of the formation of lactone. The lactone ring [in 5-mtro-i- 
methylphthalide is therefore more stable than that m o-rntro- 

phthalide. !>.hHtro- 2 -*-hydroxydhyl-acetylbenzhydrazide, m. p. 126 , 

has similar properties to the other acetyl derivatives desenbed. 
5 -Amino-et-methvlphthalide does not react with hydrazine. From 
it were prepared 5-chtoro-<x-melhylphthalide, colomrless _needles, 
m. p. 45°, and 5 -bromo-a-methylphlhalide, m. p. 59 . o-Chm ■ 


m. p. 4o , ana o-wvmv-V'-riwnw l n 
2 -MroxyethyU>mzhydrazide forms colourless neeles, m* p. M , 
t. aL™ ti VA h** m. p. 119°. The 5-brom'U 


j 

its iso pr&pylidene den vative has m. A 
hydroxyethylbenzhydrazide has m. p. 119° and its . » ■ 

derivative 135°. 5-Amino-x-dhylphthahde was obtained by redac- 
tion of the corresponding nitro-compound ; it forms sma , ye 
needles, m. p. 140°. From this were obtained frettww# 
Phthalide, colourless needles, m. p. 54°, and 5 -brmna-x-ethylphthaM, 
Umilar crystals, m. p. 63°. By the action of hydrazine on i-amm<s 
T a brio phthalide, 1-keto-l : 2 -dihydrophthalazine (annex 
formula) is obtained, and the same substance » 
/\-CH:N formed from hydrazine and diphthahde ett , , 
l.m-NH which thus behaves as the anhydride of phtM- 
' tU aldehydic acid. 5-Amino-x-dmdhylphthaliie crys- 


\/ C 
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tallises in colourless needles, m. p. 115°. With bromine, it 
gives 4 : 6 -dibromo - 5 - amino - a -d imeihylphthcdide, colourless needles, 
m. p. 138°, 4 : fi-Dibroim-S-amino-a-diethylphthalide crystallises 
in spangles, m. p. 93°. Not one of these derivatives of a dialkyl- 
phthalide is acted on by hydrazine. The work serves to confirm 
and extend Hjelt’s rule regarding the stability of lactone rings 
(A, 1391, 822). E. H. R. 

The Configuration of the Doubly-linked Tervalent Nitrogen 
Atom. The Resolution of the Pyridylhydrazone of cyclo - 
Bexylene Dithiocarbonate. William Hobson Mills and Hans 
Schindler (T., 1923, 123, 312—323). 

The Ionisation of Protein Chlorides. David I. Hitchcock 
( J. Got. Physiol 1923, 5, 383 — 394). — By the use of the silver- 
silver chloride electrode and the hydrogen electrode, electrometric 
determinations have been made of the chloride and hydrogen-ion 
concentrations in solutions of proteins (gelatin, egg-albumin, 
casein, edestin, and serum-globulin) to which varying quantities 
of hydrochloric acid have been added. It is concluded that the 
hydrochlorides of these proteins are strongly ionised, and that 
there is no marked repression of the ionisation by excess of hydro- 
chloric acid. w. 0. K. 

Density of Albumin Solutions. M. A. Rakusin and G. D. 
Fueheb ( Chem . 1923, 47, 66).— A table is given of the 

density of albumin solutions at 17° up to a concentration of 15-35%, 
at which the solution is saturated. White of egg is a saturated 
solution of albumin. When freed from fat and clarified by treat- 
ment with lead acetate, albumin has a considerably lower density 
than the crude substance, the value for a 5% solution being 
<J 15 1*01288 for the pure substance and d lb 1-01341 for the crude. 
The specific rotatory power is unchanged by the purifying process. 

H.C.R. 

The Nature of Nucleins. S. Nakagawa (Z. physiol Chem,, 
1923, 124, 274 — 277).— -Hydrolysis of nucleoprotein by pepsin 
; yields no nuclein. The. idea of Steudel is confirmed that nucleo- 
proteins are loose compounds of nucleic acid and a protein base 

W. 0. K . 

The Hydrolysis of Proteins by Strong Sulphuric Acid. 

E. Salkowski (Biocfajti, Z,, 1922, 133, 1—20).— Horn, on complete 
hydrolysis by three times its weight of 73*6% sulphuric acid, gives 
practically no hurnin material. The hydrolysate reduces Fehling’s 
solution to an extent which indicates the presence of 13% of 
: apparent sugar. Pyruvic acid, aldehydes of the aliphatic series, 
and furfuraldehyde are also present. W. O. K. 

Heteroalbumose. E. Zdnz and P. Gyorgy (Bull. Acad. roy. 
/A io™ • ^ — '^ n i nves tig a tion of Pick’s heteroalbumose 

‘U j Z, 1 ’ b y ^ wo methods : (1) Fractionation by Siegfried’s 

e od (A., 1906, i, 144) and (2) ultra-filtration, using collodion 

' ace * lc of three different concentrations. The authors 
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conclude that Pick’s hetero-albumose is a 

chief constituent (insolu le » *£ M M J» .> * * 
heteroalbumose with Mi. r and 80 luble in twice 

several protoalbumoses apparently responsible tor 

their bulk of alcohol. ^preparation of Pick’s 

the Adamkiewicz different fractions of the 

heteroalbumose. A g » ^ the original substance 

Sis 

refractive indices, etc. , . ^ , 

Bioluminescence. XV. Electro-reduction of Oxyluci- 

. V Mpwto\ Harvey (J. Gen. Physiol., 

fcnn. E. Inewt ... i uc if e rin and luciferase and some 

284 )._n a BO“tioncon« is educed at the 

sodium chloride is electrolyaeoj^ ox v ^ ^ ^ ^ 

cathode by the nascen J luciferase by the oxygen dissolved 

K.1S 1,S.Sf5fi g A *" » to*-! 

tajLSSS’ Similar reduction by nascent hydrogen also takes 

nWe at The surface of metals (aluminium, manganese, zinc, and 
place at tne sunaw • . TT . prNrf i i n W ater containing oxy. 

cadmium) when these “Vlartnlproduction of molecular 
Iuciferin, although there is no w here electrochemical 

hydrogen. Other sys e general, the production of light 

becomes strongly luminescent, as it activates t e y ogen.^ ^ 

The Mechanism of the ESert of Acids and 

Dfeestion of Proteins by Pepsm or irypsm . th is vo | 

tT&t rfitoSyeiA' 

anion is true only of strong acids. TT 

Influence of Reaction on the Activity ol Tr^ ^ 

W. E. Roger (Z. physiol. Chem 1923, «». ^ fc 

1922, i, 282). — The solution of hbnn by tiypsm mi mmn . 

sulphates, thiocyanates, and ferrocyamdes bu ■ note Jro ^ 
multivalent kations such as calcium 'vhmh also strn^ly^ ^ 
the swelling of fibrin in water. The e > , inhibit to 

quite analogous; bile salts, for example, P on de 

solution of fibrin at concentrations at whic lent kations 

swelling is quite inappreciable. Salts (dialysed serum)- 

affect the viscosity of alkaline protein soluti ins (di J 
The effect of these' salts on the tryptic hydroly^ ^of such sol . 
is at first one of inhibition, but this very soon dis^po^ g , 
merits confirm the fact that alkaline pro ■ o | on g time 

gradual increase in internal friction and tha ^ q j 

the internal friction again becomes less. 
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Equilibrium between the so-called “ Antitrypsin” of the 
Blood and Trypsin. Raymond G. Hussey and John H. 
Northrop (J. Gen. Physiol , 1923, 5, 335— 351) —From a study of 
the inhibition of trypsin by blood plasma, it is concluded that 
the effect is not one of adsorption, but that it is more probably 
chemical in nature. It is shown that if the assumption is made 
that an easily dissociated compound of the trypsin and the 
inhibiting substance is formed, the law of mass action is obeyed 
according to the equation [Trypsin] [inhibiting substance] /[Com- 
pound oi Trypsin and inhibiting substance]=if. Equilibrium is 
attained very quickly and is reversible, and this fact opposes the 
view that there is an adsorption. Quantitative experiments have 
been carried out by the authors 1 method on (1) the effect of adding 
varying amounts of plasma to a constant amount of trypsin, (2) 
the effect of adding varying amounts of trypsin to a constant 
amount of plasma, and (3) the effect of dilution on a plasma- 
trypsin mixture, and the results accord with the theory 7 that a 
reversible equilibrium is attained. These conclusions are in 
harmony with the results that have been obtained with other 
enzymes. W. 0. K. 

Invertase. A. Fodor (Z. physiol. Chem., 1923, 124, 278 — 
281).— Criticism of the results of Wills tatter, Graser, and Kuhn 
(A., 1922, i, 1200), pointing out the difficulty of being certain of 
the purity of the preparations obtained. W. 0. K. 

Kinetic Researches on Saccharase. H. von Euler and 
K. Myrback (Z. physiol Chem ., 1923, 124, 159— 170). — The 
unimolecular reaction constant k is determined for the inversion 
of sucrose by saccharase (invertase), from the expression 
I=l/Tloga/(a— x) t where x is the amount of sucrose inverted 
in a time t out of the initial amount a. With increasing values of 
c, the initial concentration of the sucrose, the value of the product 
kc increases until c is about 4 g. per 100 c.c., after which it is 
constant until c is about 20 g. per 100 c.c., and then it decreases. 
If, on the assumption that a reversible equilibrium is reached 
between enzyme and substrate, the constant K = [ Enzyme ][S u b - 
strate]/[EnzyTne Substrate] is calculated, which is possible if it 
be also assumed that all the enzyme is combined with the substrate 
when k is maximal, it is found to vary from 0*027 to 0*0175. 

W. O. K. 

Influence of Amino-acid in Protecting Amylase from 
[nactivation by Mercury. H. C. Sherman and Mary L. Cald- 
well [J. Amer. Chem. Soc., 1922, 44, 2923— 2926).— Glycine and 
Aenylalanine and presumably other amino-acids protect against 
small concentrations of mercuric chloride added when testing the 
ictivity of purified pancreatic amylase and allow the latter to act 
ilmost as efficiently as if no mercury were present. The minute 
amounts of mercury which might conceivably have been present 
® the histidine and tryptophan preparations used could not, 
therefore, account for their entire lack of activating influence on 
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the amyloolastic action of the enzyme aa previously ported 
(A., 1922, i, 283). v " 

Influence of Lysine on the Hydrolysis of St^h l)y Purifl 6d 
Amvlase H. C. Sherman and Mary L. Caldwell 
Pancreatic Amy ■ 2926— 2930).— Lysine has no 

effect on die amyloolastic action of pancreatic amylase, but exerts 
a favourable influence on its saccharogenic action. Accepting the 
a iavouraoie 1 (oancrea tic amylase) is essentially a protein 

wlree which iraduaUv becomes inactivated through hydrolysis 
substance u'bch gradnauy w ^ ^ ^ and ^ the apparent 

m the aqueous ■ ac j^ g \ s d ue to retardation of this 

activating mfl uenc f am, that the ] ysine in the 

cut is nTs’pht off until after the stage of amylo- 

clastic action has passed, but is only 'corned m 
represented by saccharogenic activity. These observations con- 
Zand extend the theory advanced to explain the effect of 
histidine and tryptophan on the same enzyme (A., 1B2-, 1^3). 

Mura. .nd Hm.li M. »™>» V. f h ”f 

*t 85! £ *»i i"*: ■■ »«• *».;• 

thaiTthose of natural amino-acids, to hydrogen-ion or salt effecte, 

rather than to the organic structure of ‘ he . C S phosphafe 
presence of favourable concentrations of chloride-, , pnospnatt , 
nd e r d r gen-ions, no favourable effect on the activity of the 
eravmewM shown by methyl- and ethyl-amine hy&whlondcs, 
anihne sulphate, benzoic acid, benzamide, anthranilic acid, or 
hippuric acid. Previous results as to the favourable influence of 
several amino-acids resulting from protein e ,fe 

confirmed and extended. This influence may be attributed matter 
to a direct activating effect de^ndent on the ^»«tural na^d 
these substances as a-amino-acids or to conservation of the enzyme 
wSg its hydrolysis, but the results with hippunc acid M 
to confirm the activation hypothesis. 

Some Actions of Thorium-! on Diastases and Micro- 
organisms. J. P. Aversenq, L. Jaloustre, and E. iUcw» 
(cLpt. rend., 1923, 176, 193—195] MThorram-X, .at the concefr 
trations used, activates in a marked manner the y :‘ t ? time 
oxidising enzymes studied, the increased action i 8 . , 

being of the irder of 30%. Similarly, relatively small amounted 
thorium- X were capable of increasing the vitali y ^ 
pathogenic organisms and of certain living cells. 

Peroxydase. III. Richard Willstatter and 0 f 

linger {Annakn, 1923, 430, 269— 319).— In ^ 

previous work (A., 1918, i,?555) on the punfication of peroxy 
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^reparations, the authors have made a detailed study of the 
influence of adsorption on and subsequent elution from alumina 
an d kaolin, and of precipitation by tannic acid, on the activity 
0 f peroxydase solutions. On the basis of these experiments, two 
methods of purification are worked out in detail, the results of 
each operation being followed by determinations of the “ purpuro- 
gallin number” ( loc . cit.). According to one method, the per- 
oxydase in a solution having a purpurogallin number 302 is first 
adsorbed on alumina suspended in 50% alcohol, removed in carbonic 
acid solution, an4 then again adsorbed on alumina in dilute alcohol. 
One further adsorption on kaolin in 50% alcohol and three sub- 
sequent adsorptions on alumina raise the purpurogallin number to 
1900, the highest value as yet observed. According to the second 
method, the peroxydase is subjected to four adsorptions on alumina 
ii 50% alcohol and three on kaolin in 0-02iV -acetic acid, and a 
precipitation by tannin, the final purpurogallin number being 3070. 

The question as to whether iron enters into the constitution of 
peroxydase cannot be conclusively settled on the analytical data, 
because, although for a given natural source and method of 
purification the iron content runs roughly parallel with the purpuro- 
rrallin number, a change either in the source or the process affects 
the proportion of iron in a way which cannot at present be simply 
accounted for. C. K. I. 

Reductases. II. Comparison of the Influence of Alkalis 
on Potato Reductase. l.A. Smorodincev ( Z . physiol. Chm. t 
1923, 124, 202 — 210; cf. A., 1922, i, 1201). — The effect of alkali 
on the reductase in potatoes (nitrase) is to inhibit the activity, an 
effect apparently independent of the kation, and due to the 
hydroxyl-ion concentration. W. O. K. 

Mode of Action of Vitamins. Antonio de Gregorio 
Rocasolano (And. FIs. Qulm 1922, 20, 433 — 436). — Theoretical. 
The vitamins are held to act as colloidal catalysts. G. W. R. 

Vitamins-B and -D. Casbur Funk and Julia B. Paton 
(J. Metabolic Research, 1922, 1, 737—775). — Vitamin-# is destroyed 
by alkali and also by heating in an autoclave under pressure for 
three hours; the effect of such treatment on vitamin-# is much 
smaller. When grown in a solution containing both vitamins, 
yeast or other fungi removes the latter, which is retained tenaciously 
by the yeast-cells. Chemical Abstracts. 

An Attempt to Resolve Quaternary Phosphonium Com- 
pounds. L. G. Radcliffe and W. R. Brindley (Chemistry 
md Industry, 1922, 42, 64 — 66). — In the hope of effecting a resolu- 
tion of a quaternary phosphonium compound, phe nyl-p-tolyl melhyl- 
dlylphosphonium d-bromocam phors ulpho n at e was prepared, but 
attempts to crystallise it failed; it was only obtained as a jelly- 
like mass, finally becoming resinous. The synthesis of the com- 
pound was accomplished from p-tolyldichlorophosphine, through 
phenyl.p-tolylchlorophosphine to phenyl-p-tolylmethylphosphine, 
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which was then combined with allyl iodide The final yield wa» 
very small. Attempts to prepare phenyl-p-tolylethyl-n-butyl. 
phosphonium iodide from phenyl-p-tolylethylphosphme and n-butyl 
iodide led only to the formation of an uncrystalhsable oil.^ ^ 

Additive Reactions of Phosphorus Halides. VI. The 
1 ■ 2- and 1 : 4-Addition of Diphenylchlorophosphine. J B. 

Conaht ,T B S Braverman, and R. E. Hussey ( J . Amer . Chen. 
£ 45 ,165-171 ; cf. A., 1021 i fiOl.-Diphenylcbloro. 
phosphine reacts with benzaldehyde and phenyl styryl ketone in. 
the presence of glacial acetic acid, giving, respectively, an hydroxy, 
and a keto-phosphine oxide. By usmg acetic anhydnde m plwe 
of the acid the mechanism of the reaction with the unsaturated 
ketone has been established. Under these commons, an un- 

saturated intermediate compound, 0(PPh 2 < CH p h >CH^, is 
formed, but could not be isolated in a crystalline state On treat- 
ment with water, it gives the ketophosphine oxide and it readily 
combines with two equivalents of bromine to yield a dibromide 
without the evolution of hydrogen bromide. This dibromide not 
isolated as such, on treatment with water gives a mixture of two 
isomeric monobromoketophosphme oxides, one of which can be 
obtained by direct bromination of the ketophosphme oxide itself. 
These two monobromo-derivatives behave differently towards 
alcoholic sodium hydroxide. The one with the high m. p. loses 
hydrogen bromide to give an unsaturated ketophosphme oxide, 
whilst the other is reduced to the ketophosphme oxide On the 
other hand, by boiling it with potassium acetate in methyl alcohol, 
the brorao-compound with the high m. p. is reduced to the keto- 

Ph The' l followim ; compounds are described. DiphenyMydmy. 
benzylphosphim oxide, m. p. 230°, obtained from benzaldehyde and 
diphenylchlorophosphine. /;ipAcnyf.|3-bCT2oyf-a-pAc«yie(Ayipii<M ; 
yhine oxide , m. p. 227°, similarly obtained from phenyl styryl 
ketone. Bvphenyl-^-cHmobeJizoyl^ 

m. p. 22i>— 226°. Diphenyl- $-bromo- ^-benzoyl- a-pkenylethylpm- 
* phine oxide, in two isomeric forms, m. p. 187° and 158°, respective y. 
IXphenyl-^bromo^-v^hlorobenzayl^-phenyM^ oxide., in 

two isomeric forms, m. p. 196 c and 187°, respectively. 
{i-benzoyl-a-pheuyhmy^^ oxide, m. p. 143°; and diptienyi- 

^■cMorobenzoyl-a-pheiiylvinylphosphme oxide, m. p. 151 * ^ 

Tetraphenyldiarsine. Parry Borgstrom and Margaret M. 
Dewar {J. Amer. Chem. Soc 1922, 44, 2915 2923). An ex n 
sion of previous work (A., 1920, i, 196). When tetr ft ph e nyl- 
diarsine is prepared in a pure state, out of contact with air, i 
m. p. is 130—130*5° (corr.) (cf. Michaelis and Schulte, A., 1W. 
187). Quantitative data are given for its oxidation in moist _ 
and for its absorption of iodine, which latter decreases wi 
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a ge of the solution. This decrease in iodine absorption corresponds 
ffith an increase in molecular weight as determined cryoscopically 
in naphthalene as solvent. The specific conductivity in liquid 
sulphur dioxide increases with the age of the solution, changing 
from 13*3x10“® to 100x10“® mhos in nineteen days. The con- 
ductivity also increases with rise in temperature. The data indicate 
that the bond between the arsenic atoms of the tetraphenyldi- 
arsinc is easily broken. Bivalent arsenic of the type Ph 2 As‘ may 
he present transitorily in solution, but it is doubtful if it is the 
stable form. The valency or configuration of the stable form is 
not known. 

Tetraphenyldiarsine reacts with methyl iodide, forming dimethyl- 
diphcnylarsonium iodide (cf. Steinkopf and Schwen, A., 1921, 
i, 694). W. G. 

Some Determinations of Molecular Weight in the Arsinic 
Acid Series. Richard Lorenz and Elisabeth Brehmer (Ber. f 
1923, 56, [B], 174—176; cf. Lorenz and Schmidt, A., 1920, i, 777, 
g97 ; ii, 465).— The molecular weights of arsanilic, o-toluidino-, 
resorcino-, 3>mtro-4-aminophenyl-, 3-nitro-4-hydroxyphenyl-, 
3-nitrophenyl-, p-phenylenedi-, and o-phenylenediamine-arsinic 
acids have been estimated in aqueous solution by the ebullioscopic 
method. They appear generally to have the simple, non-poly- 

merised structure of the type j PIvAsO^qJjj- o-Phenylenedi- 

aminearsinic acid, however, is polymerised to such an extent that 
it may exhibit double the normal molecular weight, but different 
preparations give different values. 

Arsanilic acid, (NH 2 *C 6 H 4 , As0 2 )H 2 , is strictly monobasic, and 
is preferably represented as an internal salt, 
[C 6 H 4 (NH 3 y0-As0*0]H. 

Similar observations are recorded with o-toluidinoarsinic acid, 
j-dimethylaminophenylarsinic acid, and o-phenylenediamine- 
aisinic acid. Resorcino-, 3-nitro-4-aminophenyl-, dichlorophenyl*, 
dibromophenol-, 3-nitro-4-hydroxyphenyl-, p-iodophenyl-arsinic 
acids, and 4-amino-3-carboxyphenyl-arsine oxide behave normally 
with regard to electrical conductivity and exhibit normal molecular 
weights. H. W. 

Preparation of Mercury Dibenzyl. A. Garcia Ban us (Anal. 
Fis. Quint., 1922, 20, 667—668). — Mercury dibenzyl is prepared 
by treating benzyl chloride with excess of magnesium dust and 
adding mercuric chloride to the liquid, after decanting from excess 
of magnesium. The mixture is heated with frequent shaking 
under a reflux apparatus. Dilute acetic acid is added, and mercury 
dibenzyl is obtained by crystallisation from the ethereal solution. 
It has m. p. 110— 111 0 . G. W. R. 
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Physiologies! Chemistry. 


The Importance of Amides in Plant Feeding-stuffs. j 

Honcamp [Z. ang&v). Chern., 1923, 36, 45 — 49). — It is shown that 
urea may, at least partly, replace protein in feeding-stuffs without 
any injury to the animal. A. G. P, 

The Possibility of Urea as a Source of Protein in 
Ruminants. The Excretory Function of the Skin. Arthur 
Scheunert, Wilhelm Klein, and Maria Steuber (i Biochem. 2., 
1922, 133, 137—191).— From experiments in which urea was 
administered to animals as the source of nitrogen, it has been found 
impossible to demonstrate that it can function as a source of protein. 

W. 0. K. 

The Measurement of Buffering. Gunther Lehmann 
( Biochm . Z 1922, 133, 30-45).— A valuable measure of the 
buffering of a solution is given by bj(P lir -P Et ) where P Hl ]& 
measured before and P Hj after the addition to 10 c.c. of the buffer 
solution of a small quantity b of hydrochloric acid (or sodium 
hydroxide) measured in c.c. of 0‘01 ^-solution. The P H values 
are conveniently determined colorimetricaliy. Examples are given, 
chiefly of liquids of physiological importance. Values above 8 
indicate strong buffering, 0‘5— 4, weak buffering, and below 05 
no buffering. Blood gives a value of about 11. W. 0. K. 

Comparative Buffering Value of American Peptones. 

J. Bronfenbrenner, G. G. De Bord, and P. F. Orb ( Proc . Soc , 
Exp. Biol Med,, 1921, 19, 16).— The of the various peptone 

solutions was determined electrometrically before and after the 
addition of measured amounts of acid and alkali, respectively. 
The initial reactions of the different solutions varied greatly; so 
did their buffer actions at a given p H > some being 5 times greater 
than others. The buffering effect varied at different zones of p Ri 
being most marked between p n 9 and 8, and least between 
5 and 4. For a given peptone the buffering varied at different 
Ph zones; the absolute concentration of buffer salts was highest 
at the lowest p a and not at neutrality or high p a as would'be most 
desirable in media for use in the identification of bacteria by cultural 
methods. Chemical Abstracts. 

Antiketogenesis. A. I. Ringer {Proc, Soc. Exp . Biol Md , 
1921, 19, 97—99). — Glyceraldehyde, dihydroxyacetone, pyruvalde- 
hyde, and pyruvic ai d lactic acids, when fed to diabetic animals, 
are completely and directly converted into dextrose and excreted 
in the urine, whilst acetaldehyde and possibly ethyl alcohol possess 
antiketogenetic properties. Chemical Abstracts. 

Chemical Researches on Nuclear Staining. H. Steudbl 

and Shungo Osato {Z. physiol Chem 1923, 124, 227 — 246),— 
It is considered probable that, in nuclear staining, a chemical 
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reaction takes place of the type : clupein nucleate + hydrochloride 
0 { the dye — ► nucleate of the dye-|-clupein hydrochloride. By 
measuring the crystal violet absorbed from solutions of various 
gtjengtks by heads of spermatozoa, it is shown that, if this assump- 
tion be true, the reaction does not proceed to completion, but that 
probably an equilibrium is set up. Similar results are obtained 
vith protamine nucleic acid, with the nuclei of goose erythrocytes, 
vith thymus leucocytes, and with nucleohiston, and also with 
other dyes — methylene-blue and eosin. W. 0. K. 

The Nitrogenous Compounds Extracted from Testicles of 
the Ox. Kiyoshi Morixaka [Z. physiol Chem., 1923, 124, 
259—266). — In an extract of ox testicles the following compounds 
have been identified : creatine, adenine, xanthine, arginine, 
histidine, choline, inositol, and probably guanine and hypoxan thine. 

W. 0. K. 

The Maximal Quantity of the Glycogen Reserve in the 
Livers of Dogs of Different Ages. (Mmb) Z. Gkuzewska and 
E. Kauris -F nfiMiET (Compt. rend., 1922, 175, 1237 — 1240; cf. A., 
1921, i, 699). — Dogs were fed on a special diet and the fiver and 
muscles analysed in order to determine the time during which the 
accumulated reserve of glycogen could remain unused in the liver. 
The conclusions are drawn that prolonged over-feeding was only 
tolerated by the liver in the case of a young and vigorous animal, 
and that the glycogenic function of the hepatic cell undergoes some 
modification either with age or with unfavourable circumstances 
without any apparent change in histological aspect. Further, in 
order to find the maximum glycogen content in the fiver of a dog 
kept on an appropriate diet, the analysis must be carried out before 
the animal has attained its original weight as measured before 
fasting. H. J. E. 

Auto-oxidation and Anti-oxygen Action. IV. Charles 
Moureu and Charles Dufraisse ( Anal Fis . Quim., 1922, 20, 
383-393; cf. A., 1922, i, 250, 824). — A discussion of the general 
significance of auto-oxidation and anti-oxygen action in biology. 
The mechanism of the auto-oxidation of acraldehyde and its 
inhibition by anti-oxygens is also discussed. It is supposed that 
acraldehyde exists in two forms, one of which is very reactive and 
auto-oxidisable. The effect of an anti-oxygen is to catalyse the 
transformation of the reactive into the non-reactive form. 

G. W. R. 

Isolation of the Thyroid Hormone. Benxo Romeis {Bio- 
cbft. Z., 1922, 133, 97— 111). — ' Thyroid gland is hydrolysed by 
boiling with a solution of barium hydroxide for five to six days, 
so that the biuret test disappears. The precipitate formed on 
acidifying with hydrochloric or acetic acid is purified by dissolving 
)n dilute alkali, and reprecipitating several times by acidifying. 
Ihe precipitate is extracted with 90% alcohol containing acetic 
a dd, and on evaporating the alcohol, a precipitate separates, 
w hich is again submitted to the process of extraction by alcohol 
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containing acetic acid and by precipitation . This is repeated several 
times, and the resulting material is washed with ethyl ether and 
with light petroleum, and then consists of a very light brown 
powder, with a high iodine content. This substance resembles 
Kendall’s thyroxin, to which it appears to be closely related, 
is possibly even more active physiologically. W. 0. K. 

Energy Exchanges in Muscle. Otto Meyerhof (Pfc r \ 

Archiv , 1922, 195, 22—74; from Ckem. Zmtr., 1922, iii, 1235 

1236 ; cf. A., 1922, i, 897).— An investigation into the origin of 
the approximately 400 cal. liberated in the formation of 1 g, 0 f 
lactic acid from glycogen (caloric quotient of lactic acid). The 
heat of combustion of lactic acid, estimated by way of zinc lactate 
is 325,700 cal. per mol. The average caloric quotient of lactic 
acid with electrical stimulation is 370 cal. With cut muscle in 
a phosphate solution, the value is only 200 cal. ; this is in fab 
agreement with the value calculated from the heat of decomposition 
of glycogen, the heat of dilution of lactic acid, and the heat of 
reaction with the phosphate. The extent to which lactic acid 
goes into solution influences the amount of heat developed. The 
heat of reaction of lactic acid with substances in intact muscle 
is affected by hydrogen-ion concentration. The difference between 
the heat of reaction of lactic acid in muscle (190 — 200 cal) and 
with buffered solutions of amino-acids (130 cal.) or protein solutions 
(137 — 140 cal.) is attributed to changes in tho state of ionisation 
of proteins in a non-aqueous phase. The temperature coefficient 
of lactic acid (per 10°) in cut muscle is 2 — 3, in intact muscle about 4 

G. W. R, ’ 

The Influence of Cooling* on the Creatine in Muscle. 

Alexander Palladin and Anna Kudrjavzev { Biochem . Z ., 1922, 
133, 89—96). — There is a marked increase of creatine in the muscles 
of a rabbit if it is killed several hours after its body temperature 
has been reduced from 39° to about 30° by immersion for some 
time in a cold bath. This increase, of the order of 0T%, reaches 
a maximum about twelve hours after the cooling, and there follows 
a slow return to normal. W. 0. K. 

The Decomposition of Carbohydrates in Transversely 
Striped Muscles. III. Fritz Laquek and Paul Meyer {Z. 
physiol. Chem ., 1923, 124, 211—226; cf. A,, 1922, i, 1089) -The 
effect of fresh frog’s muscle in converting various carbohydrates 
into lactic acid has been investigated. The greatest activity is 
shown when acting on glycogen, followed by laevulose, starch, 
dextrose, and mannose. All the other carbohydrates tested, 
galactose, sorbose, sucrose, maltose, diamylose, and tetramykse 
(obtained from starch by the action of Bacillus macerans), inulin 
and Merck’s “ Karamose ” give insignificant yields of lactic acid. 
Thus if there is a reactive form of carbohydrate present in glycogen 
as previously suggested (foe. cit.) t it does not appear to be any of 
the above. W. 0. K- 
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The E fleet of Histozym on the Homolog-ues of Hippuric 

£ C id. I. A. Smorodincev (Z. physiol. Chem 1923, 124, 123— 
139 ). — Histozym, which effects the hydrolysis of hippuric acid, 
appears in the kidneys and skeletal muscles of dogs and also 
markedly in the kidneys of pigs. It is also present in the spleen, 
lungs, heart, and skeletal muscles of dogs, but not in the liver, 
and is found in the liver of calves, oxen, and horses. It is almost 
insoluble in water and in aqueous glycerol. Besides hippuric acid, 
histozym hydrolyses also d-a-benzamidobutyric acid and Z-benzoyl- 
leucine, but not p-benzoylalanine, d/-(3-benzamidobutyric acid, 
benzamidoj^obutyric acid, and hfS-benzamidobutyric acid. Glyco- 
cholic acid and taurocholic acid are hydrolysed with the separation 
of cholalic acid. W. 0. K. 

Faulty Diet and its Relation to the Structure of Bone. 

p, G. Shipley (J* Amer. Med. Assoc., 1922, 79, 1563).— Among 
the dietetic principles concerned in the growth of bone are : (1) an 
uncharacterised organic substance, distinct from fat-soluble 
vitamin- A, and found in certain fish liver oils and in small amounts 
in butter and coconut oil, (2) calcium, (3) phosphorus, (4) water- 
soluble vitamin-B, (5) fat-soluble vitamin-A. Water-soluble 
vitamin-C influences the structure of the bone of the guinea pig, 
but not of the rat. Inadequacy of fat-soluble vitamin-A causes 
perfect calcification, but a high degree of osteoporosis develops; 
deficiency of water-soluble vitamin-H causes similar results. If 
the organic substance so abundantly present in fish oils is freely 
supplied, rickets will not develop in spite of a faulty ratio of calcium 
to phosphorus in the food. It is found that the shorter ultra-violet 
■ays have an important antirachitic ^ffect. 

Chemical Abstracts. 

Decalcification of Teeth and Bones, and Regeneration of 
3one through Diet. P. It. Howe (J. Amer. Med , Assoc., 1922, 
f9, 1565—1567), — The magnesium content of sound teeth, when 
istimated by Tisdall and Kramer’s method (A., 1921, ii, 655), 
m found to range from 0*554 to 0-764% (average 0*649%), whilst 
lecayed teeth contained 0*825 to i*585% (average 1*154%). With 
ill the proper food factors supplied except the antiscorbutic, the 
inimal organism appears to withdraw calcium from the teeth and 
:rom some parts of the bone. Chemical Abstracts. 

Tin in the Human Organism. 1§mile Misk (Compt. rend., 
1923, 176, 138 — 141), — Tin may be estimated in human organs 
•>y two methods. In the first, 100 g. of the pulped material and 
i g. of calcined magnesia are evaporated with 30 c.c. of 30% mag- 
nesium nitrate and the residue after drying at 250° is ignited at 
i dull red heat to a white ash, which is then fused with 2 — 3 g. 
" potassium hydroxide. The cold mass is extracted with water, 
after filtration the filtrate is evaporated and the residue 
j^ted with nitric acid and the tin weighed as stannic oxide, 
the second method, 100 g. of the material are evaporated with 
701. exxiv. i. 



i. 270 


ABSTRACTS OF CHEMICAL PAPERS. 


50 c.c. of 30% potassium hydroxide and the residue heated to 
fusion, the cold mass then being treated as described above. 

Tin exists normally in the human organism, and the liver has 
highest content, being followed by the stomach, kidneys, lungs, 
and brain. 0*03— 0*04 g. of tin in 100 g. of human viscera is not 
excessive in amount. W. G. 

Glycogen Content of certain Invertebrates and Fishes. 

L. G. Kilboen and J. J. R. Macleod {Quart. J. Exp. Physio l, 
1920, 12, 317— 330) .—By Pfliiger’s method, the following pe r . 
centages of glycogen wctc found in the (moist) digestive glands 
(hepatopancreas) ; Asteroidea, 0‘232 to T52; Lamcllihranchiata, 
0*31 to 1*56; Crustacea, 0*05 to 139 ; Elasmobranchii, 0*0 to 0*21; 
Teleostomi, 0*0 to 6*5. Feeding conditions and season seem partly 
responsible for the varying amounts. In the (moist) muscles the 
following percentages of glycogen were found ; Lamellibranchiata, 
0*077 to 2*67 (the latter in the adductor muscles); Crustacea, 
trace to 0*36 ; Elasmobranchii, 0*0 to 0 018 ; Teleostomi, 0*0 to 0*29. 
In all cases when it was possible to obtain a sufficient amount 
of heart muscle, the glycogen content was found to be several 
times greater than that of other muscles, and sometimes greater 
than that of the liver; thus in the lobster 0*85 — 1*42% was found 
in the heart muscle, while the other muscle content was 0*36%. 
In several cases, the glycogen was found to yield a sugar ferment- 
able by yeast after hydrolysis. In other cases, part of the reducing 
material seemed to consist of other substances. 

Chemical Abstracts. 

Concentration of Urea in Saliva. P. S. Hench and Martha 
Aldrich ( J . Amer. Med. Mssoc., 1922, 79, 1409 — 1412).— The 
combined urea- and ammonia-nitrogen values of the saliva are 
normally between 6 and 13 mg. per 100 c.c. These combined 
values closely approximate to those of the urea-nitrogen in the 
blood. In urea retention, the combined urea- and ammonia- 
nitrogen always increase with an increase in the blood urea-nitrogen. 

Chemical Abstracts. 

Effect of Magnesium Sulphate on the Secretion of Bile. 

Emmett B. Frazer ( J . Amer. Med . Assoc., 1922, 79, 1594— 
1596),-— When introduced directly into the duodenum, or into the 
circulation, magnesium sulphate does not cause any change in 
the character of the bile, although in some instances the rate of 
flow was retarded. Chemical Abstracts. 

The Solubility of Gallstones. Anne Rosin [Z. physid. 
Chm., 1923, 124, 282— 286).— Cholesterol gallstones are soluble 
to some extent in solutions of salts of bile acids, more particularly 
in solutions of sodium deoxycholate. W. 0. K. 

The Excretion of Uric Acid on a Diet Poor in Purines. 

H. Stetjdel [Z. physiol. Chem., 1923, 124, 267 — 273 ). —The 
endogenous uric acid in the urine depends on the condition of the 
contents of the intestine. The urine of an individual whose 
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showed fermenting powers was abnormally poor in uric acid, this 
being due apparently to destruction of the purine substances in 
the intestine. W. 0. K. 

The Role of the Effect of Acids in the Production of 
Adrenalin Hyperglycaemia. F. Kornfeld and H. Elias 
^Biochem. Z., 1922, 133, 192 — 211). — After the injection of 
adrenalin into rabbits, dogs, or human beings, there is only a very 
slight lowering of the carbon dioxide tension of the blood or in 
ithe case of men of the alveolar carbon dioxide tension (sometimes 
ren this slight lowering is absent), but nevertheless there is marked 
yperglycaemia. There is therefore no reason to believe that the 
yperglycsemia is in any way due to the hypokapnia. W. 0. K. 

The Formation of Conjugated Glycuronic Acids after 
Ldministration of Elhon. Kiyoshi Morinaka (Z. physiol, 
them., 1923, 124, 247 — 252). — The urine of rabbits to which 
ave been given by the mouth 2 g. of elbon (cinnamoyl-p-hydroxy- 
henylcarbamide) per day for a long time contains hippuric acid 
nd also a lsevorotatory substance, isolated as the potassium salt, 
>ng, colourless prisms, shown to be the potassium salt of p -hydroxy- 
knykarbamideglycuronate, m. p. 231°, decomp., [a]ft -*74*99° in 
rater. On hydrolysis with acid, glycuronic acid and p-amino- 
ihenol are obtained, the latter derived by the further hydrolysis 
f the p-hydroxyphenylcarbamide formed initially. W. 0. K. 

[Physiological Action of Dialkyl- and Alkylaryl-barbituric 

Lcids,] H. A. Shonle and A. Mo^nt ( J . Amer. Chem , Soc 
923, 45, 243 — 249).— See this vol., i,TZ48. 

Comparative Toxicity of Different Acids towards Fish 

sticklebacks). (Mlle) France Gueylard and Marcel Duval 
j(M i pt. rend,, 1922, 175, 1243 — 1245). — In order to study the 
lfiaence of acids on aquatic animals and to ascertain whether any 
)xic effect could be attributed solely to hydrogen-ion concern 
ution, sticklebacks {Gasierosteus aculeatus var. leiums) were 
laced in a series of solutions of acetic, lactic, propionic, and 
bosphoric acids of different hydrogen-ion concentration and the 
me of survival was noted. A diagram is given showing the 
live obtained for each acid on plotting its value against 
nvival time in hours. The latter varies considerably with the 
i value, increasing slowly at first and then very rapidly with 
munition in the concentration of hydrogen-ions, but the nature 
uie acids exerts considerable influence. For example, when 
- , the fish live for more than eight hours in phosphoric acid, 
o and a half hours in lactic acid, eleven minutes in acetic acid, 
a less than nine minutes in propionic acid. H. J. E. 
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Activation of Hydrogen and Carbon Dioxide Assimil- 
ation by Bacteria. W, Ruhland (Jkr. Dent bot. Ges t , 1922 
40, 180— 184).— The power of utilising the chemical energy of free 
hydrogen for carbon dioxide assimilation is widely distributed 
amongst bacteria. Contrary to opinions previously advanced that 
the carbon dioxide is first reduced by the activated hydrogen, a 
slow direct combustion of hydrogen occurs which furnishes the 
energy for the carbon dioxide reduction. This occurs, as with 
green plants, with the elimination of oxygen. Hidden by the 
hydrogen combustion, a slow exhalation of carbon dioxide occurs 
involving the consumption of both free and combined oxygen 1 
The presence of iron is essential for the assimilation, and it must 
be in combination as hydrogen carbonate. If carbon dioxide is 
excluded from the gaseous atmosphere of inorganic cultures, very 
little or no hydrogen is assimilated. The ratio of the volumes of 
hydrogen to oxygen consumed is in the youngest cultures less, 
but, later, greater than 2, the variation depending on the intensity 
of carbon dioxide exhalation. The maximum hydrogen assimi]. 
ation occurs in weak alkaline solutions, and falls off rapidly on both 
sides to the respective limits of p H =5’3 and p H =9T. The pro* 
tective action of many organic substances, for example, dextrose, 
against hydrogen assimilation is due to the rapid formation of 
acids to which they give rke, which causes the disappearance of: 
the HC0 3 Mon, which aloirc can be assimilated. The utility of 
the hydrogen combustion expressed by the “ economic quotient," 
Organic substance produced/Hvdrogen and oxygen used, varies 
considerably, and is greatest in approximately neutral solution. 
With the same hydrogen-ion concentration and otherwise similar 
conditions, it is approximately proportional to the hydrogen and 
oxygen used up. G. F. M. 

The Microbic Metabolism of Lactic Acid and Pyruvic Acid, 
E. Aubel {Compt. rend., 1923, 176, 332 — 335). — The author has 
isolated an organism from the Paris water supply which, when 
grown on a solution of dextrose and suitable mineral salts, produce! 
during the first few days pyruvic acid and no lactic acid, hut is 
the following days the pyruvic acid disappears and lactic ari< 
makes its appearance. When the culture is on a similar medium 
but the sugar is replaced by sodium pyruvate, the pyruvic ad 
slowly disappears and there is found in the medium acetic acid 
an acid soluble in ether and giving the Hopkins reaction but old 
present in small amount, and a crystalline acid, m, p. 152°, 
identified. When in the same medium the sodium pyruvate 
replaced by calcium lactate, a portion of the lactic acid is 
verted into acetic acid and acetaldehyde, but pyruvic acid couP 
not be detected, W. «■ 
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Growth and Respiration of Sulphur-oxidising Bacteria. 

Sel&ian A. W a ks m a n and Robert L. Starkey [J. Gen. Physiol . , 
1923, 5, 285 — 310 ). — Sulphorwruis thio-oxidans oxidises sulphur to 
sulphuric acid or sodium thiosulphate to sulphate, and at the 
same time absorbs atmospheric carbon dioxide as a source of 
carbon. The ratio between the sulphur oxidised and the carbon 
dioxide reduced is 31*8 : 1 and 64'2 : 1 in the cases of sulphur and 
thiosulphate, respectively. Excess of sulphur in the medium does 
no t inhibit the oxidation, but nitrates have a strong inhibiting 
action. Dextrose is likewise innocuous, but peptone almost com- 
pletely stops sulphur oxidation in 1 % concentration. The injurious 
! effect of acid becomes marked only at concentrations exceeding 
O'oJV, The optimum p a for growth is between 2‘0 and 5*5. The 
zone is sharply limited on the alkaline, but not on the acid side. 

W. O.K. 

The Action of Saponin Substances on the Plant Cell. 

Friedrich Boas (Ber. Deut, bot . Ges., 1922, 40, 249 — 253).— 
tyclamin and digitonin in feeble concentration slightly increase the 
crra entative activity of the yeast-cell, in higher concentration 
key strongly retard it. This physiological action of these saponins 
$ due to the formation of chemical compounds wdth the lipoids 
in the protoplasm, which are thereby inactivated, and the structure 
rf the protoplasm is disturbed by the flocculation of the saponin- 
jholesteride. A slight modification of the lipoid structure, in- 
sufficient to cause flocculation, increases the zymase activity, on 
the other hand, partly by increasing the permeability, and partly 
lerhaps by removing retarding substances. Certain combinations 
)f saponins such as quillaia saponiiwmd digitonin are distinctly 
ess poisonous than digitonin alone, ana the combination digitonin- 
iodium glycine actually leads to increased zymase activity, which 
s to be attributed to the strong solvent action of the latter sub- 
stance on lipoids, preventing the precipitation of the cholesterol 
uid the consequent destruction of the cell-structure. No parallel 
5ould be traced between the surface activity and the chemical 
ictivity of the various saponins. G. F. M. 

The Synthesis and Degradation of Asparagine in Plants. 

). Prianischnikov {Ber. Deut, bot. Ges., 1922, 40, 242—248).— 
iVhilst, as has already been shown, etiolated seedlings of Gramin- 
aceous and other plants can readily synthesise asparagine from 
munonia presented in the form of a dilute solution of ammonium 
ihloride or sulphate, and certain Leguminosae can effect the same 
synthesis only when calcium carbonate is also present, the yellow 
opine showed under similar conditions a quite abnormal behaviour, 
asparagine was formed, the normal asparagine content of the 
want decreased, and the ammonia content became abnormally 
teat, giy^g the cell juice an alkaline reaction. The presence of 
alcmm carbonate only accentuated this phenomenon. This 
formal behaviour is entirely attributable to lack of carbohydrates, 
e 011 0I *e hand other plants were also shown to behave in this 
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abnormal way under an artificially created deficiency of carbo- 
hydrates, and on the other yellow lupine seedlings to which carbo. 
hydrates were supplied, either by utilising the green plants instead 
of etiolated plants for the experiments, or by feeding etiolated 
plants with dextrose solutions, behaved normally ; that is te say, 
the asparagine-nitrogen increased, and the ammonia-nitrogen 
decreased. It follows, therefore, that it is not a peculiarity of the 
species hut the conditions of nutrition which is the determining 
factor for the asparagine synthesis. Only when a carbohydrate 
or fatty carbon chain is present can the plant convert ammonia 
into asparagine and thence into amino -acids and proteins, other- 
wise ammonia accumulates, and the plants show the symptoms 
of ammonia poisoning. Asparagine is to be regarded as the analogue 
in the vegetable kingdom of carbamide in the animal kingdom. 
It is pointed out that the process is reversible, and in absence of 
carbohydrates degradation of protein to asparagine or glutamine, 
and finally to ammonia, occurs. G. F. M. 

Incrustive Substances of Plants. III. Erich Schmidt, 
Eberhard Geisler, Paul Arndt, and Fritz Ihlow (Ber., 1923, 
56, [5], 23—31; cf. A., 1921, i, 912; 1922, i, 206). —Further 
examination has confirmed the previous observation that aqueous 
solutions of chlorine dioxide are specific reagents for the removal 
of botanical incrustations. The cell-membranes of the higher 
fungi, archegoniates, and phanerogams are thus shown to he com- 
posed of tissue containing chitin or cellulose accompanied by 
hemicelluloses and pentosans and incrustation containing hexosans 
and pentosans accompanied by those portions of the cell* membrane 
which are attacked by chlorim; dioxide. 

The concentration of the fhlorine dioxide solution (about 6%) 
is considerably greater than that recommended previously (toe. 
dt.). Its preparation from potassium chlorate, crystalline oxalic 
acid, and sulphuric acid is described in detail. Like the more 
dilute solution, it is without action on the tissue of plants. 

For the removal of incrustations, the finely divided portions of 
plants are treated with an approximately 6% aqueous solution of 
chlorine dioxide in closed bottles at the atmospheric temperature 
in diffused daylight during seventy-two hours with occasional 
agitation. The precipitate is filtered and the residue mechanically 
agitated with water and again filtered. The combined filtrates 
are well stirred in a large porcelain dish to remove chlorine dioxide, 
and are afterwards dialysed against running water for at least 
forty-eight hours; they are subsequently evaporated to dryness 
under diminished pressure. The original residue is treated with 
a hot aqueous solution of crystalline sodium sulphite (2%) and the 
mixture filtered. The residue is thoroughly washed and the united 
filtrate and wash waters are dialysed against running water for 
at least seventy-two hours. They arc subsequently evaporated j 
to dryness under diminished pressure and the residue is united ; 
with that obtained by the treatment with chlorine dioxide. Ihe : 
product is separated by means of boiling absolute alcohol into 



VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 275 

insoluble polysaccharides which usually contain 5 — 10 % of ash 
(this cannot readily be removed by dialysis, but is reduced to 
about 1*5 /o, consisting chiefly of silica, by electro-osmosis) and 
soluble components of the membrane which are attacked bv 
chlorine dioxide. J 

The method described previously (he. tit.) for the preparation 
of skeleton substance completely free from incrustation requires 
to be supplemented by a second treatment with chlorine dioxide 
solution (0*2 /o) and sodium sulphite (2%). The residue is well 
filtered and placed first in alcohol and then in ether for about 
twenty-four hours. After being dried in a desiccator, it is thus 
obtained as a spongy material. 

The quantitative estimation of tissue and incrustation is modified 
and earned out m small pressure bottles according to the process 
outlined above. Beech wood is thus shown to contain 54’09% of 
tissue and 45 91% of incrustation. jj yy 

Amylase in Plants. I, The Production and Behaviour 

* NUT Sj5berg (Biochem. Z. } 
j ' 4 °b 0Wi ng Euler and Svanberg (A., 1919, i 
614), the author finds that the amylolvtic activity of plant prepar- 
ations is conveniently measured as S=km/P t where h is the mean 
value of the reaction coefficient, calculated as a unimolecular 
reaction, m is the maximum weight of maltose produced, and P 
is the weight of the preparation applied, the maltose being pro- 
duced from the starch by the preparation under standard condi- 
tions as regards p H and temperature. From measurements of the 
maltose at various times, k is calculated. The optimum » H for 
f nt diastase is from 5 to 5*4. During the ripening of seeds 
there occurs a very marked increase of the amylase. Various 
plants at various seasons have been investigated, and it is found 
that the amylase activity varies very greatly, being greatest in 
young eaves. Algae increase in amylase when nourished in a 
solution containing starch, calcium lactate, or calcium tartrate, 
whereas a decrease occurs if the solution contains sucrose, lactose 
maltose, glucose, or galactose. Generally speaking, there is no 
coireWion between the content of a plant in amylase, and in 
starch, or in sugar. -yy 0 

oiXphll^P Plan . ts- n - The Sensitiveness of the Amylase 

(L£rs*u m 9 ™ iisarr* s 4t 

arnvW nf Phs.«i 1 7 . , 33 0 ).— An investigation of the 

of^rtMMfca vulgam shows that there are two enzymes 
«n®med in the conversion of starch into srn-ar. The rate of 
bas tbe same temperature constant, 

9600 \o\ilm between 20 ° and 40 ° ^ ^out 

tTmvmr • V f ? unlmokcu lar reaction, and, moreover, 

% sodium r>M vf® *5? dl , sa PP earanee o{ the starch is destroyed 
Ctoa It 6 ' 1 °" th ° ° ther hand ' the rate of fonnation of 
4 at in» ■. P ? rat . Ure constant rai Ting from 10,000 at 20 °, to 
40 , its inactivation does not follow the law of a uni- 
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molecular reaction, and there is no inhibition by sodium chloride 
For the formation of sugar, the optimum p n is from 5 to 6-5, and for 
the disappearance of starch it is from 4 to 6. The amylase is m 08 j. 
stable at p n 6*5— 7*0. The temperature at which the enzymes 
are wholly destroyed is 45° for both enzymes. W. 0. K. 

[Constituents of] Cork. P. Karrer, J. Peyee, and Zorea 
Zeqa (Helv. Chim. Ada, 1922, 5 , 853 — 863). — The carbohydrates 
contained in cork were studied in the course of an attempt to 
characterise in a more satisfactory manner than heretofore the 
constituents of cork. After removing the alcohols by extraction 
with solvents and hydrolysing with alcoholic potash to remove 
fatty acids, a residue was left equal to about 8% of the weight 
of the original air- dried cork. When this w r as treated with acetic 
anhydride and anhydrous zinc chloride at 50 — 60°, part of it went 
into solution, and when the solution was poured into w r ater a pre- 
cipitate resembling cellulose acetate was thrown down. It had 
[a] D — 21*2° to —22*1° and on hydrolysis gave dextrose. By 
repeating the process several times on the cork residue, less pure 
fractions with a smaller isevorotation were obtained. The total 
yield obtained was about 12*1 g. of acetyl product from 430 g. of 
original cork. From it a very small quantity of crystalline cello- 
biose octa-acetate was obtained . A similar yield of acetyl compound 
was obtained by treating unhydrolysed cork with acetic anhydride 
and zinc chloride. Since the residue retained all the properties of 
the original cork, it is concluded that the carbohydrates cannot 
play any important part in the structure of the cork. It has been 
suggested by Grim and Wittka (A., 1922, i, 114) that cellulose est era 
of higher fatty acids inay be constituents of cork-like substances. 
The properties of such substances as cellulose hexapalmitate, how- 
ever, do not resemble those of cork. The following are described. 

l-Glucosan tripalmitate, C 54 H 100 O 8> prepared by the action of 
palmityl chloride on l - glucosan in chloroform solution in presence 
of quinoline, forms fine, white needles, m. p. 68*5°, [a] if —21*08°. 
l-Qlucosan triskarate, C^Hj^Og, prepared in the same way as 
the last, m. p. 73*4°, [«]Jf —18*4°. Cellulose hexapalmitak, 

prepared in a similar way, is a white, amorphous substance, m. p. 
78°, [«]“ —3*0°. • E: H. R. 

The Starch of Floridean Algs. G. Mangenot {Compt. 
rend., 1923, 176, 183 — 185). — In the main a discussion of the subject 
from the point of view of plant physiology. The starch of the 
Flo ride aq both from the chemical and physiological point of view, 
behaves like typical starch, except that its colour with iodine in 
potassium iodide distinguishes it slightly. W. G. 

Biochemical Study o! the Laminaria. Variations in the 
Chief Constituents. Their Relationships, Dependence on 
External Conditions, and their Functions. P. Freundur, 
(Mile) Laurent, and (Mlle) Manager (Bull Soc. chim., 1922, 
[iv], 31 , 1341—1347 ; cf. A., 1922, i, 98).— Further examination 
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of certain species of Laminaria shows that at the end of winter 
they are all completely deprived of carbohydrate reserve material 
which m oeptember attained a maximum of about 40%. At this 
period also the perennial Laminaria contain little or no u fixed ” 
iodine. The energy for the early spring growth is thought to be 
provided by a reserve of iodine which is stored up by means of 
a special pigment which is not found in the annual algae and is 
transported to the growing areas by means of the algins. A lack 
of sunshine, as in 1922, is accompanied by a considerable diminution 
of iodine w certain regions, but it is not so pronounced in places 
under the influence of warm ocean currents. The greater part of 
the iodine in the algae is present in unstable organic combination 
but it was found that the amount that could be estimated by 
incineration increased spontaneously on keeping. Closely asso- 
ciated with the iodine are a yellow pigment decolorisable by sodium 
hydrogen sulphite, and a red pigment found only in deep-water 
aigse, which is insoluble in the sulphite, but soluble in ammonia 
with an intense red colour. The algins appear to act as salt con- 
centrators. They absorb, for example, 20-25% of their weight 
of calcium or alkali metal chlorides, giving insoluble gels (alkali 
alginates). The presence of hydrolysing and alcohol-forming 
enzymes was established. G F M & 

Phycoerythrin in the Myxophyceae. N. Wills (Ber Deui 
hot. Ges 1922, 40, 188— 192).— The occurrence is recorded of a 
phycoerythrin in a species of Myxophycese, identified as Phomidium 
wrmnum growing 3-4 fathoms deep off the south coasts of 
horway, which gives an absorption spectrum identical with that 
o the phycoerythrin found in the Monde®, and is undoubtedly 
identical in other respects with that substance. A phycoerythrin 
has already been detected by Boresch in other species of Myxo- 
was apparently different from the colouring matter 
of the Florideae, as it showed only one absorption band in the 
green, whilst the colouring matter of P. persicinum shows three 
bands, that near the F line being particularly characteristic of 
the phycoerythrin of the Floride®. G F M 

The Pigment of the Alga Palmellococcus miniatus, Chod., 

40 + K ’ ^°^ ch Deut ' fa G*. t 1922, 

!;i f7 » water-soluble pigment which occurs in a 

E f ° Unc ! growin S in mois * Places in the 

Botamcal Garden in Prague and identified by Wille af P. miniatus, 

and ^ bjrea >™ identified by its absorption spectrum 

Occurrence of d-Quercitin in the Seed Kernels of 

?922 41 *78^7861 .%o ^ •!“. Haa * {Rec ' tmv • Mrn -< 

» *1, <84— 78b).-d-Quercitm together with the saponins wm 
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extracted from the dried and powdered seeds by means of methyl 
alcohol and separated from the saponins by precipitation with ether 
followed by extraction of the precipitate with methyl alcohol. 
The product was shown by various tests to be identical with the 
d-quercitin obtained from acorns. The author states that the 
mixture of lactose and sucrose obtained by Bouchardat (A., 1871, 
1915) from the sap and also from the ripe fruit of Achras sapota 
was in reality a mixture of sucrose with quercitin. H. J. R 

The Localisation of the Hydrocyanic Acid Glucosides and 
of Emulsin in Bitter Almonds and in Cherry-laurel Leaves, 

L. Rosenthaler and K. Seiler (Ber. Deut. pharm. Ges. t 1922, 
32, 245— 248).— A method is described for the microscopic detec.’ 
tion of hydrocyanic acid from the glucoside and emulsin in the 
plant-tissues (cf. Schweiz. Apoth. Ztg 1922, 60, 477). In bitter 
almonds, both ainygdalm and emulsin are found in all tissues 
except the shell. Detailed date are given of the distribution of 
prulaurasin and emulsin in the leaves of the cherry-laurel at the 
beginning of March. In general, both substances occur in the 
same tissues, although there are some in which prulaurasin is 
found without emulsin. Where the emulsin and the hydrocyanic 
acid glucoside are present in the same cell and yet do not react, 
there must be some internal separation of them within the cell. 

P. M. 

The Odorous Constituents of Apples. EL Evidence of 
the Presence of Geraniol. Frederick B. Power and Victor 
K. Chesnut ( J , Amer . Ghent. Soc 1922, 44, 2938 — 2942).— An 
examination of the essential oil from the parings of McIntosh 
apples, a particularly fragrant variety of the fruit, confirms the 
results of a previous investigation (A., 1920, i, 653), that the 
odorous constituents of apples consist chiefly of amyl esters, but 
in addition proof of the presence of geraniol was obtained. It 
is probable that geraniol either in the free state or in the form 
of esters ls contained in varying amounts in all apples, but is more 
abundant in those varieties which possess its distinctive odour. 

W. G. 

The Constituents of the Benzene Extract of American 
Cotton. Robert George Fargher and Maurice Ernest 
Probert (J. Text. Inst ., 1923, 14, T., 49 — 65). — The material at 
the disposal of the authors was obtained by heating approximately 
two tons of American cotton with commercial “ 90% benzol ” in 
a rotating kier by means of steam at 40 lb. pressure, and consisted, 
therefore, of the material extracted with benzene, together with 
that removed by the condensed steam. The crude product was 
dried at 100° in a vacuum, when it was left as a dark brown solid 
wax. On the laboratory scale, the benzene extract amounted to 
0'51 % of the dried cotton. 

The crude wax was mixed with purified saw r dust and extracted 
by light petroleum, ether, benzene, alcohol, and chloroform, and 
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the extracts were submitted to exhaustive examination, which is 
^scribed in detail. The following substances were isolated. 
Sokols : — Gossypyl alcohol is the chief constituent ; montanyl 
alcohol occurs in smaller amount, and carnaiibyi alcohol, eeryl 
alcohol, sitosterol, and a- and [3-amyrins are also present. Sito- 
sterolin, the glucoside, was also encountered. Acids : — Palmitic, 
stearic, and oleic acids occur in the free state ; montanic, cerotic, 
palmitic, and stearic acids, and a new acid, occur as salts, chiefly 
of sodium ; whilst carnaubic, palmitic, stearic, and oleic acids, and 
a lower homologue of oleic acid are present as esters. Hydro- 
carbons : — Triacontane and hentriacontane have been isolated, but 
(he bulk of the hydrocarbons present are liquid. 

Gossypyl alcohol , C 30 H 62 O, is the chief constituent of the benzene 
extract. It occurs in three forms, differing in solubility, but yield- 
ing the same derivatives. The a-form, which is the least soluble, 
crystallises in feathery needles, m. p. 87 — 88° ; the (3-form separates 
in leaflets, m. p. 85 — 87°; and the 7-modification forms small 
leaflets, m. p. 82 — 83°. On recovery from the acetate, the a-form 
appears to have changed into the (3-modification. Gossypyl atelate 
forms small, silky needles, m. p. 68 — 69°; the benzoate is a felted 
mass of minute needles, m. p. 65°; the p-bromobenzoate forms 
clusters of needles, m. p. 66 — 67°; and the p -nitrobenzoate crystal- 
lises in tufts of needles, m. p. 72°. The various forms of the 
alcohol all gave the same acid on fusion with potash-lime. Gossypk 
add , C ?o H 60 O 2 , crystallises in radiating clusters of needles, m. p. 
85—80°; the methyl ester has m. p. 68 — 69°, the ethyl ester, ra. p. 
66— 66‘5°, the amide , m. p. 108 — 109°, and the anilide , m. p. 99*5°. 

Montanyl alcohol, C 28 H 58 0, crystallises as a mass of minute 
needles, m. p. 85 — 86° ; its acetate forms clusters of leaflets or needles, 
m. p. 69 ° ; the benzoate has m. p. 66 — 67°; the p -bromobenzoate 
ia a mass of minute needles, m. p. 66 — 66‘5°; and the p -nitro- 
baizoale has m. p. 70 — 70’5°. On fusion with potash-lime, the 
alcohol yielded montanic acid which was completely identified 
with a sample from montan wax. 

Both gossypyl and montanyl alcohols obstinately retain water, 
even when heated for some hours at 115° in a vacuum. The an- 
hydrous forms were obtained by saponification of the acetates. 
This tendency necessitated a careful examination of their deriv- 
atives, and conversion into the substituted benzoates and the 
corresponding acids proved to be the best means of characterising 
the alcohols. Furthermore, molecular-weight determinations were 
successfully made by saponifying the esters and titrating. 

Of the acids present, camaiibic acid and the new acid are worthy of 
mention. The former has been definitely characterised. It crystal- 
lises in leaflets, m. p. 72 — 73°; the methyl ester has m. p. 50—56°, 
the ethyl ester, m. p. 52 — 53°; the amide, C 23 H 47 'CO , NH 2 , in. p. 
103*5° ; and the anilide, m. p. 94 — 94’5°. The new acid, C^HggOa, 
is possibly identical with an acid found by Schalfeef in 1876, 
associated with the melissic acid of beeswax ; it separates in fern- 
like clusters, m. p. 90—91°; the methyl ester has m. p, 75— 76°, 
the amide, m. p. 108—109°, and the anilide, m. p. 105°. 



j 280 ABSTRACTS OF CHEMICAL PAPERS. 

'fhe liquid hydrocarbons were divided into five fractions boiling 
between 170° and 220°, under 28 mm., and five more with b p. 

150 210°/1 mm. All the oils were pale yellow and reacted with a 

solution of bromine in chloroform. Densities and refractive indices 
are recorded. * ‘ ■ 

Stenocalix pitanga, Berg, or Eugenia pitang a, Berg-Arech 
(Pitanga or Nangapire). VfcroR Copfetti and Matus Gon. 
zAl 1922 , 20, 40ft-419).-The leaves of 
Eugenia pitanga, a Uruguayan tree, yield an essential oil, winch 
contains as its principal constituents citronellol, geranyl acetate, 
geraniol, cineol, terpinenc, sesquiterpenes, and polyterpenes. A 
resin also occurs composed of resin acids, resens, and resmotannols, 
Alkaloids, glucosides, bitter principles, and other neutral sub- 
stances are absent. The leaves are not toxic. G. W. R. 

Examination of Authentic Grape Juices for Methyl 
Anthranilate. Frederick B. Power and \ictor K. Cheskut 
(J Agric. Res., 1923, 23, 47 - 53 ). -Grapes usually regarded as 
representing pure-bred Vitis labmea, which includes the concord, 
the commonest variety grown in the Eastern States of America 
and used for edible purposes and the preparation of unfermented 
crape juice, all contain methyl anthranilate. With few exceptions 
it was also found in varying amounts in hybrids of K. labnsca, 
especially when this species predominates. On _the other hand, 
this ester could not be detected in juices from Californian grapes 
which are derived from V. vinifera, the European cultivated species, 
nor from V. rotundijolia, the species grown in the Southern States. 
It is suggested that the presence or absence of methyl anthranilate 
may possess some diagnostic value in determining the botanical 
relationship of varieties of uncertain origin. In those varieties in 
which it occurs methyl anthranilate doubtless imparts a dis- 
tinctive odour, but it does not completely account for the entire 
aroma, and a complete chemical examination of the odorous 
constituents still remains to be accomplished. D- h ■ M. 

The Presence of Aucubin and Melampyritol [Dulcitol] in 
some Species of Melampyrum. (Mlle) Marie Braecke 
(Cfmpt rend., 1922, 175, 990-992; cf. Bridel and Braecke A., 
1922 i, 209, 799).— Following the extraction of aucubin Horn 
Mdammnm arvense, an attempt was made to ascertain whether 
it is present in other species, and also whether dulcitol, present in 
M. nemorosum and M. anense , could be found. Aucubm was 
obtained in pure condition from M. cristatum, M. nemorosum, and 
M. pratense ; dulcitol is present in M. cristatum , but was no 
obtained from M. pratense. ‘ 

Confirmation of the Occurrence of Linalyl Esters in 
Peaches. Frederick B. Power and Victor K Chesnct (J. 
Amer. Chm. Sac., 1922, 44 , 2966—2967 ; cf. X., 1922, J 
addition to the formation of citral by the oxidation of the aic 
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mixture arising from the saponification of the esters obtained from 
peaches the authors have now proved the presence of acetone 
and laevulic acid in the products of oxidation. These [substances 
w ere also obtained by the oxidation of linalool itself, and thus 
confirmation of the presence of linalyl esters in peaches was 
obtained. W. G. 

The Enzymes of the Latex of the Indian Poppy (Popauer 
sonmiferum). Harold Edward Annett {Biochem. J 1922, 
16, 763 — 769). — The latex of the Indian opium poppy has a power- 
ful oxidising action on guaiacum tincture, pyrogallol, benzidine, 
and tyrosine in the absence of hydrogen peroxide. The reaction 
is inhibited by the presence of this reagent. The actions on benz- 
idine and tyrosine are particularly powerful. The dialysed latex 
before and after filtration also oxidises the above reagents. Opium 
powder stored for three years contains an oxidising enzyme which 
acts on benzidine. It is suggested that the loss of morphine in 
dry opium powder on storage may be due to the action of oxidising 
enzymes. Amylase, invertase, maltase, emulsin, and urease are 
absent from the latex, which shows, however, a weak proteolytic 
activity. S. S. Z. 

The Bark of Tiliacora acumiimta , Miers. L. van Itallie 

and A. J. Steenhauer {Pharm. WeeJcblad, 1922, 59, 1381 — 1388).— 
Among the products obtained from the alcoholic extract of the 
dry powdered bark is a new alkaloid, Tiliacorine , of m. p. 260— 
261°, decomp., a 0 4-105*3°, and composition C^H^OJ^OMe)^ 
The methoxy-groups were estimated by Zeisel’s method, but no 
other light could be obtained on the constitution, (See J.S.C.I. 
1923, 159 a.) S. I. L. 

The Presence of Aucubin in the Seeds of Veronica hederce- 

folia, L. C. Charaux {Bull. Soc. Chim. bid 1922, 4, 568— 
570). — : A glucoside, isolated from the seeds of Veronica hedercefolia 
by extraction with alcohol in presence of calcium carbonate, has 
been identified as aucubin, in. p. 180°, [«] 0 “163-5°. W, 0. K. 

The Chemical Composition of Soja Bean Oil. Walter 

F. Baughman and George S. Jamieson (J. Amer . Chem. Soc., 
1922, 44, 2947 — 2952). — The sample of soja bean oil examined 
had d£ 0-9203 ; n w 1*4736 ; iodine number (Hanus) 128 •0; saponi- 
fication. number, 189-5; acid number, 0-5; acetyl number, 17-0; 
Reichert- Meissl number, 0-16; Polenske number, 0-26; unsaponi- 
fiable matter, 0-6%; saturated acids, 11*5% ; unsaturated acids, 
$3*5%. Detailed analysis showed its composition to be as follows : 
Glycerides of linolenic acid 2*3%, of iinoiic acid 51*5%, of oleic 
acid 33-4%, of palmitic acid 6-8%, of stearic acid 4-4%, of arachidic 
acid 0*7%, and of lignoceric acid 0*1%, and 0-6% of unsaponifiable 
matter. Total 99-8%. W. G. 

The Chemical Composition of Sunflower-seed Oil. George 

S. Jamieson and Walter F. Baughman (J. Amer. Chem. Soc., 
19-2, 44, 2952 — 2957). — -' The sample of sunflower-seed oil from 
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south-eastern Missouri examined had 0-9193; 1-4736; 

iodine number (Hanus), 130-8; saponification number, 188-0; 
acid number, 2-3 ; acetyl number, 14*5 ; Reichert-Meissl number] 
0*27; Polenske number, 0-25; unsaponifiable matter, 1-20%; 
saturated acids, 7-1%; unsaturated acids, 86-6%. Detailed 
analysis showed its composition to be as follows : Glycerides of 
oleic acid 33-4%, of linolic acid.57-5%, of palmitic acid 3-5%, 
of stearic acid 2-9%, of aracbidic acid 0-6%, and of lignoceric 
acid 0-4%, and 1-2% of unsaponifiable matter. Total 99-5%. 

W. G. 

The Genesis of Carbohydrates in Wheat. Presence o{ 
Lsevulosan 3 in the Stem. H. Colin and H. Bblval ( Crnpt . 
rend., 1922, 175, 1441— 1443) —Prior to the formation of the ear, 
the stem of the wheat plant contains only those carbohydrates 
coming to it from the leaf, and the ratio of reducing sugars to 
sucrose is much greater in it than in the leaf. From the month 
of June, however, as soon as the corn has shot, a change occurs. 
After the sugars have been extracted by alcohol from the stem a 
residue remains which, on hydrolysis with acid, gives a large amount 
of 1 ami lose and at the time of ripening the carbohydrates of the 
stem consist of sucrose and lsevulosans. W. G. 

Bird-lime. III. Yushichi Nishizawa ( J . Chem. Soc. Japan , 
1922, 43 , 810-817; cf. A., 1921, i, 760; 1922, i, 652).— The 
decomposition products of white bird-lime have been studied. A 
mixture of powdered calcium oxide and bird-lime was subjected 
to dry distillation at the ordinary pressure and the product was 
fractionated at about 48 mm. pressure, the refractive indices of the 
fractions being measured. The fraction distilling at 155—160748 
mm. had the formula C 14 H 28 0 or C, 5 H 30 O; it did not give an 
aldehydic reaction. The fraction distilling at about 155°/48 mm. 
absorbed 8-3 g. of ozone; the product on decomposition with 
boiling water gave an oily aldehydic compound, its oxime had 
m. p. 76°, and the semicarbazone, colourless plates, m. p. 91°. 
From the’ fraction distilling at 200— 270°/5— 7 mm. crystals, 
m. p. 82°, were obtained which gave an oxime, m, p. 58°, and semi- 
carbazone, m. p. 170°, and proved to be identical with palmitone 
obtained by the distillation of calcium palmitate. K. K. 

The Soil Solution Extracted by Lipman’s Direct Pressure 
Method compared with 1 : 5 Water Extracts. Paul S. 
Burgess (Soil Sci ., 1922, 14, 191—216). — Analysis of 1 :5 water 
extracts and of the soil solution shows that if all the soil moisture 
be assumed to act as solvent, the soil solution contains approxim- 
ately as much calcium, magnesium, and nitrate as is removed in 
the extract, but considerably less phosphate, potash, and sulphate. 
On the assumption that “ unfree water ’* exists, the amount of 
calcium, magnesium, nitrate, and sulphate in the extract is about 
twice that in the soil solution ; and phosphate and potassium are 
in considerably larger proportions. A. G. P. 
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Tjie Relation o! Soil Moisture to Physiological Salt 
Balance for Plants, John W. Shive (Soil Sci. f 1922, 14, 391— 
411 ).— Crop yields on soils at various moisture-contents and with 
the addition of various fertilising salt mixtures were examined. 
^ w as shown that the salt balance characteristic of high yields is 
pot markedly affected by the moisture content, provided the osmotic 
pressure of added solutions is roughly the same. Only when the 
total concentration of the solutions added to the soil wmre widely 
Cerent was there any serious alteration in the optimum salt 
balance. The effect of moisture conditions on crop yield is as great 
as that brought about by varied fertiliser treatment. Unfavourable 
moisture conditions cannot be corrected by any kind of fertiliser 
treatment. Fertilisers cannot be utilised efficiently by the plant 
unless the optimum soil moisture obtains. A. G. P. 

The Potential Acidity of Soils. Olof Arrhenius (Soil Sci 
1922, 14, 223 — 232). — The potential acidity or buffer action of 
soils was shown in many cases to be correlated with the type of 
titration curve and with soil fertility, a high buffer capacity being 
usually associated with a productive soil. The lime requirement 
of soils may be determined from data showing the relative changes 
in fa values brought about by titration with alkali and acid. 

A. G. P. 

The Measurement of Soil Acidity by Means of Alkaline 

Solutions. V. Vincent (Compt. rend., 1922, 175, 1233 — 1234). — 
Solutions of lime-water and of calcium or sodium hydrogen 
carbonate give inconsistent results when used for measuring soil 
acidity, the latter giving a lower value as the organic matter in 
the soil combines more completely with the lime-water, whereas 
the hydrogen carbonate only measures organic acids together with 
the acidity due to aluminium salts. It is stated that these facts 
afford some explanation of the physical reaction of soils to the 
addition of calcium compounds and that the nature of the calcium 
compound conditions the alkalinity of the soil water. H. J. E. 

Absorption by Colloidal and Non-colloidal Soil Con- 
stituents. M. S. Anderson, W. H. Fry, P. L. Gile, H. E. 
Middleton, and W. 0. Robinson ( U.S . Dept. Agr. Bull 1922, 
1122, 1—20). — A complete separation of the colloidal matter 
from the finer mineral particles of the soil was not found possible 
and a direct determination could therefore not be made of the 
relative absorption in soils due to colloids and non-colloids from 
a fractionation of the soil into these tw r o classes of materials. 
From a study of the absorptive capacities of twenty-one soil 
minerals powdered to definite sizes varying between 1 and 50 
microns in diameter, it w r as calculated that except in the case of 
the most highly micaceous soils in which the non-colloidal absorp- 
tions might reach 10—20% of the wUole soil absorption, less than 
°% of the total absorption of the soil is due to the non -colloidal 
P^t. Absorption by non-colloidal constituents should therefore 
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not seriously affect absorptive methods for estimating the amount 
of colloids in soil. Minerals ground to a state of subdivision 
probably equal to that of the mixed soil colloids, or ultra clays; 1 
absorb less than the average ultra clay. The average absorption 
of peat and synthetic inorganic gels, on the other hand, is more 
nearly like that of the ultra clays. The fact that soil colloids are 
not merely finely comminuted minerals but appear to be of quite 
different nature from the non-colloidal particles thus affords an 
explanation for the marked difference in the absorptive capacities 
of these two classes of soil materials. Chemical Abstracts. ^ 

Influence of the Calcium-Magnesium Ratio on Soils under 
Continuous Cultivation. H. H. Hill (Virginia Agr. Exp. Sta, 
Tech. Bull , 1922, 24, 1 — 15 ).— Continuous cropping of a loam soil 
with maize was found to change the ratio of calcium to magnesium 
in the soil from about I : I to 1 : 2. Good results were obtained 
with equal proportions of magnesium and calcium, but when 
magnesium was in excess, crop exhaustion was manifest. When acid 
phosphate was used alone, the calcium : magnesium ratio was not 
as wide as on the plots which received mixtures of acid phosphate, 
potassium sulphate, and sodium nitrate; potassium sulphate and 
sodium nitrate when applied alone exerted no appreciable effect 
on the retention of calcium. Chemical Abstracts, 

(Theoretical and Practical Principles of) Carbon Dioxide 
Manuring. Henric Lundegardh {Angew. Botanik, 1922, 4, 
120—151; from Chem. Zenir. } 1922, iii, 1387).— The intensity of 
carbon dioxide assimilation by the leaves of beans and potatoes 
in closed cylinders in full daylight is nearly proportional to the 
concentration of carbon dioxide in the air up to two to four times the 
normal amount. Assimilation is increased even when the carbon 
dioxide content is further increased. From analyses of the atmo* 
sphere in the vicinity of leaves of growing crops it is shown that 
the proportion of carbon dioxide present and available for assimh 
ation varies with different types of manuring by about 28%. The 
carbon dioxide concentration is increased by artificial fertiliser 
as well as by farmyard manure. It is shown that the carbon 
dioxide concentration at the level of assimilating leaves is con- 
trolled by the production of carbon dioxide in the soil. In the 
layers immediately above the soil, it is only slightly affected by wmd 
velocity. Rain and w r armth increase the production of carbon 
dioxide by the soil and, consequently, its assimilation by plants. 

U. W. »• 
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The Oxidation of Hydrocarbons, with Special Reference 
to the Production of Formaldehyde. H. The Action of 
nxvsren on Methane. T. Sherlock Wheeler and E. W. Blair 
[J Soc. Chem. Ind-, 1923, 42, 81—86, 87— 92t).— I n continuation 
of previous work on the oxidation of ethylene (A., 1922, i, 1105), 
the authors have investigated the oxidation of methane, more 
especially as regards the effects of temperature, time of heating, 
catalysts, etc., on the production of formaldehyde. The results 
Stained indicate that a short time of heating and slow oxidation 
ire the principal factors determining a good yield of formaldehyde. 
The higher the temperature the more liable formaldehyde, in a 
riven concentration, is to decompose or oxidise. At 500°, it does 
aot decompose rapidly if present in concentrations below 2%. At 
concentrations below 0*2%, formaldehyde is completely unstable 
it 720°. With shorter times of heating, equimolecular mixtures 
3 f methane and oxygen give the higher yields of formaldehyde ; 
for longer times and probably also for higher temperatures, the 
yields are greater in the case of mixtures containing excess of 
hydrocarbon. In all cases, the yield of formic acid is very small. 
Whereas the presence of a very small amount of ammonia increases 
the stability of this product, no similar effect is observed with 
formaldehyde. The results are in agreement with the hydroxyl- 
ation theory of the oxidation of methane proposed by Bone. 

J. S. G. T. 

The Oxidation of Paraffin by means of Atmospheric 

Oxygen. Adolf Grun and E. Ulbrich ( Z . angew. Chem., 1923, 
36, 125— 126).— The yield of total and insoluble fatty acids in 
the oxidation of paraffin with air is very largely increased by 
increasing the rapidity of the air current. By increasing the 
current of air from 150 litres to 1200 litres per hour, other con- 
ditions being kept constant, the yield of insoluble fatty acids was 
increased from 36*5% to 61*7%. The yield is also dependent on 
the moisture content of the air, but the data obtained on this point 
are somewhat conflicting. The increase of yield caused by the 
more rapid air current is chiefly due to the more efficient stirring 
which occurs, but also partly to the increased volume of oxygen 
made available. Experiments carried out with air diluted with 
various proportions of carbon dioxide showed that gas mixtures 
containing as little as 1*3% by weight of oxygen exert a marked 
oxidising effect when passed through paraffin heated at 160°, 

H. C. R. 

The Reaction between Ethylenic Hydrocarbons and the 
Grignard Reagent. Henry Gilman and H. Marjorie Crawford 
(■h Amr. Chem. Soc. f 1923, 45, 554—558). — A quantitative study 
of the behaviour of magnesium methyl iodide towards a number 
. of hydrocarbons having ono or more ethylenic linkings in their 
; vol. exxiv. i. m 
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molecule shows that there is not an addition of the Grignard reagent 
to such a linking. This applies not only to the ordinary conditions 
but also in a case where an excess of the organo-magnesium halid c 
was used or the ordinary ether was replaced by n-butyl ether as 
a solvent. * ’ 

Preparation and Reactions of Bromopicrin. Louis Hunteb 
(T, 1923, 123, 543—549). 

Unsaturated Residues in their Chemical and Phar m . 
acoloeical Relationship. IV. Julius von Braun and 
W™ Schumacher (Be,, 1923, 56, [B] 538-548). -It _ ha* 
been shown previously that unsaturated hydrocarbon residues 
are not firmly united with halogen, oxygen, sulphur or nitrogen 
if the double bond is in the Py-position with respect to these atoms. 
The effect of the lengthening of the hydrocarbon chain has been 
examined by a comparison of the stability of AMrotenyl coni- 
pounds with the corresponding allyl derivatives. Somewhat 
unexpectedly, the butenyl compounds are found to be less stable 
than the allyl compounds. Pharmacologically the butenyl 
resemble the allyl derivatives in their action, but are somewhat 

k A^Butenyl bromide is considerably more readily hydrolysed 
bv water at 18° than is allyl bromide. The transformation of 
AP-butenyl bromide into trimthyl-^-butenyhmmmium bromide a 
colourless, hygroscopic, crystalline mass, m. p. 165 , by trimethyl- 
amine dissolved in benzene takes place about two hundred times 
as rapidlv as the conversion of n-butyl bromide into tnmethyl 
n -butyla mmonium bromide, in. p. 182“, under similar conditions. 
A^-Butenyl bromide reacts very readily with magnesium, giving 
an octadienc, b. p. 113 -114% 0*7420, 4 a 1*4324 A^-Butenyl 

bromide and magnesium phenyl bromide gives f 
CrHo-OTp-CHiCHMe, a colourless liquid, b. p. (U mm 

df 9 0*9069, % 1*5157, the yield being 61% of that theoretically 
possible. Magnesium p-anisyl bromide and A^buten^ bromide 
yield p - A^- butenylanisole, b. p. 108—109 /1« mm., d\ 0 .1715, 
*i» 1*5229; the double bond in this substance appears to be very 
resistant to displacement towards the benzene nucleus. It is 
' readily hydrogenated in methyl- alcoholic solution in the presence 
of palladium to p-w-butylanisole, a colourless liquid, 1 b. p. 104- 
I05%10 mm, dS 9 0*9396 1*5045. 

Phenyl A ^butenyl ether , a liquid, b. p. 9a— 98 JU mm, 
eft 9 0*969, «1» 1*5187, is obtained in alm^t theoretical yieid by 
the method recommended by Claisen and Eisleb (A, 1913, l, j 
for the corresponding allyl compound. It is relative y mo 
readily isomerised than the allyl derivative when hcated. yic ding 

0- A e.tmknylphewl, b. p. 108— 112°/10'5 mm., M 1'0066, «» 

1- 5385; the latter substance gives non-crystalhne benzojl 
p-mtro benzoyl compounds, and is converted by 

into o-AM mLykmisok , b. p. 102— 105°/I2 mm.. if M7fl. «. 
1-5255. Similarly, a-naphthyl AC-butenyl eth« is prtiy® 
merised when distilled in a vacuum to l-tf-butenyU-mW 
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a yellow liquid, b. p. 177 — 180°/12 mm. (the corresponding methyl 
ether is a colourless liquid, b. p. 164 — 166°/13 mm.). ' 

A^Butenyl bromide reacts very readily with ammonium thio- 
cyanate dissolved in alcohol, but the primarily-formed W-buknyl 
thiocyanate becomes isoinerised when distilled to the corresponding 
thiocarbimide, b. p. 158—159° (phenyl^-butenyUhiocarbamide 
crystallises in colourless needles, m. p. 110°). 

Methyl-W-butenylaniline is a colourless liquid, b. p. 118 — 
120°/ 14 mm., which yields a non-crystalline hydrochloride and 
picrate and a methiodide, m. p. 109°. It is readily converted by 
cyanogen bromide into the non-crystalline, phenylmethyldibutenyl- 
anmonimn bromide (the corresponding chloroplatinaie is a pale 
yellow powder, decomp. 145°), and phenylmethylcyanamide, 
b. p. 139 — 140°/14 mm,, m. p. 32°. Alhjl-A.P-butmylaniline t pre- 
pared from A^-butenyl bromide and allylaniline, is a colourless 
liquid, b. p. 127 — 130°/12 mm., which gives a non-crystalline 
hydrochloride and methiodide and a picrate, m. p. 120°. It is con- 
verted by cautious treatment with cyanogen bromide into the 
non-crystalline phenylaUyldibutenylammonium bromide (correspond- 
ing chloroplatinate, decomp. 109°) and phenylallylcyanamvle, a 
colourless liquid, b. p. 153— 155°/12 mm., which is also obtained 
‘ram allylaniline and cyanogen bromide. 
tfSuknylhomoMine, GHMe!CH‘CH 2 ‘NMe 2 Br*[CH 2 ] 3 *OH, a 
olourless, very hygroscopic, crystalline mass, m. p. 52°, is readily 
irepared from y-hydroxypropyldimethylamine and A^-butenyl 
>romide in benzene solution. 

tf.Butenylwrcodeim has m. p. 44° after softening at 40°. The 
orresponding picrate, m. p. 128°, and chloroplatinak, decomp, 
[98—200°, are described; the hydrochloride has little tendency 
owards crystallisation. 

Ethyl di-tf-butenylmalomte, b. p. 152 — 154717 mm., is pre- 
pared in 80% yield from butenyi bromide and ethyl malonate ; 
the corresponding acid could not be caused to crystallise. The 
ester is converted by sodium ethoxide and carbamide into di- 

W-butenylbarbituric acid y CO<^*^>C(CH 2 *OH;CHMe) 2 , leaf- 
lets, m. p. 109° (the sodium salt and the additive product with 
bromine, m. p. 195°, are described). H. W. 

The Function of Phosphoric Oxide in the Elimination 
of Water from Ethyl Alcohol and Ether. D. Balareff ( J , pr. 
Chern., 1922, [ii], 368—377). — The dehydrating action of phosphoric 
oxide on ethyl alcohol vapour, the water in which exerts an appre- 
ciable partial pressure, or ethyl ether vapour (cf. Nef, A., 1901, 

1 626) is partly catalytic and partly dependent on the formation of 
unstable additive products. At the ordinary temperature, ethyl 
alcohol gives, with phosphoric oxide, metaphosphoric acid, and 
the esters, Et 2 H 2 P 2 0 7 , EtlL,P0 4 , Et 2 HP0 4 , and Et 3 P0 4 , and perhaps 
other compounds; with metaphosphoric acid, EtH 2 P0 4 . Phos- 
phoric oxide dehydrates the esters EtH 2 P0 4 and Et,HP0 4 , giving * 
mixture of ethyl metaphosphate and pyrophosphate. W. S. N. 

m 2 
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Aliphatic Nitro-alcohols. The Degradation of Nitrotri- 
methyleneglycol. Rudolf Wilkendobf and Max Tr&kel 
(H er,, 1923, 56, [B], 611— 620).— It has been shoE.ii by Henry i u 
1895 that “ nitroisobutylglycerol,” NO 2 *C(CH 2 ‘0H) 3 , is readily 
obtained by the condensation of nitromethane with formaldehyde 
under the influence of alkali hydroxides. The removal of one 
molecule of formaldehyde from the compound with the formation 
of sodionitrotrimethylene glycol, N0 2 , CNa(CH 2 -0H) 2> has been 
effected by Schmidt and YVilkendorf (A., 1919, i, 249) by means 
of sodium ethoxide, but the further removal of a second molecule 
of formaldehyde with production of p-nitroethyl alcohol 'could 
not be effected. If, however, the metallic atom in sodionitrotri- 
methylene glycol is replaced by halogen and the product is treated 
with sodium ethoxide, p-chloro- p-nitroethyl alcohol is produced 
in accordance with the equation N0 2 < CCl(CH 2 , OH) 2 +2N'aOEt= 
N0 2 *CNaCi*CH 2 *0Na-(- 2EtOH -j- H'CHO . If now the chloronitro- 
ethyl alcohol is liberated by addition of acid, it immediately 
recondenses with the aldehyde to produce the original material, 
It is therefore necessary to remove the formaldehyde, which is 
conveniently effected by treating the sodio-compound with aqueous 
sodium hydroxide solution and nitromethane, whereby sodionitro- 
trimethylene glycol is produced. The mixture is acidified and the 
chloronitroethyl alcohol is separated from nitrotrimethylenc glycol 
by distillation with steam. Catalytic reduction of the former 
compound in the presence of palladium and pyridine yields 
P-nitroethyl alcohol. 

p-CMoro-p-nitropropane-ay-diol is converted by a solution of 
sodium in ethyl alcohol into the compound, 

N0 2 *CClNa*CH 2 *0Na,2Me0H, 
which is transformed into p -chloro-^nitrocthyl alcohol, 
NOg-CHCl’CHg'OH, 

b. p. 103° /15 mm. The latter substance is also obtained by the 
condensation of chloronitromethane with formaldehyde in the 
presence of saturated aqueous potassium carbonate solution. The 
corresponding acetate, is a colourless, viscous liquid, b. p. 101— 
102°/18 mm. ffi-DicMoro-fi-nitroethyl alcohol, a colourless, viscous 
liquid, b, p. 88—89°/ 12 mm. [acetate, b. p. 105° /28 mm.), is pre- 
pared by treating an ethereal suspension of the sodium compound 
prepared from p-chloro-p-nitropropane-ay-diol (sec above) with a 
slow current of dry chlorine in the absence of light. 

p-Rromo-p-nitropropane-ay-diol is converted by successive treat- 
ment with an alcoholic solution of sodium ethoxide and bromo- 
nitromethane (the latter combines with the liberated formaldehyde) 
into the compound, N0 2 *CNaBrCH.,*ONa, which is transformed 
by oxalic acid in the presence of ether into p - bromo* p-nitroethyl 
alcohol, b. p. 113715 mm. ; the corresponding acetate has b. p. 
110 — lir/20 mm. $$’Dibromo-$-nitToethyl alcohol has b. p. 
121719 mm., and yields an acetate , b. p. 105— 10678 mm. Cata- 
lytic reduction of p-chloro-, pp-dichloro-, or p-bromo-mtroetbd 
* alcohol yields p-nitroethyl alcohol, b. p. 102°/10 mm. Treatment 
of an aqueous solution of P-nitroethyl alcohol with hydrogen in 
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the presence of oxalic acid and palladised barium sulphate leads 
to the production of $-hydroxylaminaethyl alcohol oxalate , m. p. 
121—123° (decomp.) after softening at 119°; the corresponding 
free hydroxy lamino -compound could not be caused to crystallise 
( C f Kuhn, j Dm., Berlin, 1922 ; Lutze, Biss., Berlin, 1922). 

pp-Dichloro-P-nitroethyl alcohol is transformed by methyl- 
alcoholic sodium methoxide solution into sodium chloride, sodium 
nitrite, carbon monoxide, and nitrogen. H. W. 

preparation of some Esters and Glycidic Derivatives of 
Alkylglycerols. Ramon d Delab y (Compt. rend., 1923, 176, 

5 g 9 591). — ap-Dibromohydrins of alkylglycerols were obtained 

by the action of bromine on the corresponding alkylvinylcarbinols 
dissolved in twice their volume of ether. oL$-Dibromobutan-y-ol 
boils at 102 — 105°/13 mm., df 1*944, riff 1*5405. a $-Dibromo-, 
pentan-y-ol boils at 112 — 115°/15 mm., and has 1*828, nff 1*5327. 
a R.Dibromohexan-y-ol boils at 126 — 129°/13 ram., and has d{ 9 1*724, 
and nff 1‘5230. xfi-Dibromoheptan-y-ol boils at 132 — 133°/12 mm., 
and has dj 7 1613 and n]> 6 1*5191. The displacement of the hydroxyl 
group by a third bromine atom could only be effected by the 
action of phosphorus pentabromide. The resulting tribromo- 
derivatives had the following characters : otfiy-iribromobutane, 
b. p. 110 — 113°/19 mm., d\ 6 2*190, »J> 5 1*5691 ; afiy-tribromapentane, 
b. p. 125 — 128° /2 1 mm., cf] 4 2*095, n] 4 1*5621; a $y-lribromohexane, 
b. p. 137 — 141°/21 mm., dP 1*896, n\f T5451 ; cL$y4ribromoheptane, 
b. p. 148 — 149°/27 mm . , 1 *827, w}, 6 1 *5394 . The epibromohydrins 
were obtained by agitating finely powdered potassium hydroxide 
with an ethereal solution of the bromohydrins. The epibromo- 
hydrin of butane-apy-triol boils at 142 — 144°, d\ 8 1*468, ?ij 8 1*4685. 
The epibromohydrin of heptane- x$y4riol has a pleasant anise-like 
odour, b. p. 202—205°, and 91°/H mm., d} 7 1*240, nff 1*4675. 
Butane- affy-triol and pentane-aSy-triol are well characterised by 
their Iribenzoates, melting at 79 — 80° and 99 — 100°, respectively. 

G. F. M. 

Aluminium Trialkyl Etherates. Erich Krause and Bruno 
Wendt (Ber. t 1923, 56, [ B ], 466—472). — Aluminium trialkyls 
have been prepared many years ago by Buckton and Odiing from 
aluminium and mercury alkyls. In their endeavours to obtain 
these compounds by a more convenient process, the authors have 
studied the action of ethyl bromide in the presence of ethyl ether 
on an alloy of magnesium and aluminium containing 15*16% of 
the latter together with 0*24% of silicon and traces of iron and 

I Hcium under conditions similar to those usually adopted in the 
eparation of Grignard’s reagents, When the vigorous action is 
Depleted, the ether is removed as far as possible by distillation 
)m a water-bath and the residue is distilled under diminished 
cssure in an atmosphere of nitrogen, whereby the volatile 
urainium compound is removed from the non-volatile magnesium 
Tiyatives. Somewhat unexpectedly, the product is found to 
M&st of aluminium trielhyl etkerate, 4AlEt s ,3Et 2 0, a colourless, 
obile liquid, b. p. 112°/16 mm., which can be preserved indefinitely 
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in a sealed tube even if exposed to light. It decomposes very 
ranidlv on exposure to air, but does not generally become spon- 
taneously inflamed; it reacts explosively with water. . It has 

b „ 216 2 18° /atmospheric pressure (very slight decomp.). The 

composition of the product is given with some reserve owing to 
the exceptional experimental difficulties encountered m its analyst 
but the ^presence of ethyl ether in the product is placed beyond 
doubt byifa actual isolation by the cautious decom^sition of the 
etherate with water vapour and by the synthesis of the etherate 
from ether-free aluminium triethyl (prepared from aluminium 
and* mercury ethyl) and ether. The etherate is more conveniently 
prepared in considerable quantity by the action of sublimed 
aluminium chloride on a solution of magnesium ethyl bromide,, 

.”iw“ 

Til? 4 1*44884. 

Aluminium trimethyl etherate, 4AlMej,3Et 2 0, has b. p. 68°/15 mm, 
and in contrast to the ether-free compound, cannot be caused to 
solidify. It almost invariably inflames spontaneously on exposure 

Aluminium tri-n-propyl etherate, 4AlPr 3 ,3Bt 2 0, has b p. 
135*718 mm. v ' 

Acceleration of the Hydrolysis of ^'-Dichlorodiethyl 
Sulphide by Alkaline Colloidal Solutions. Robert E. Ww, 
Everett W. Fuller, and Milton 0 . Schur (J. Amer. Che m. Soc., 
S 44 2762-2783) — M'-Diehlorodiethyl sulphide may be com- 
Sly hySysed b * a colloidal solution of 3% of sulphonutod 
maize oil and 2% of sodium carbonate in thirty-five minutes at 
“5° The action consists in the acceleration of the rate of solution 
of the gas per unit area of interface. This process was used durmg 
toe war in the field laundries to effect the rapid and compete 
removal of “ mustard gas ” from contaminated clothing. JJ.t 

Action of Methyl Sulphate and Potassium Mettyl Sulphate 
on Monocarboxylic Acids in the Absence of Water. L.J. 

Smon ( Compt . rend., 1923, 176, 583-586). -Methyl sulphate imd 
potassium methyl sulphate can in certain cases be advantageou»l 
employed forthe preparation of methyl esters by direc ‘ a « t . 10 ' 1 
the” free acids themselves in absence of water accoffimg to 
the eouations • CH, 1 C0 s H+Me 2 S0 1 =MeHS0.+CHa'(X) 2 Me, ana 
CH 3 -C0 2 H+MeHS0r=H^0 1 +CH 3 -C0 2 Me, Thus withaceticaj 
the first reaction occurs on Mug with s . 0 l“ ewhat 
1 mol. of methyl sulphate at 120°, and on raising 1$* W’X 
to 200° when the first reaction is nearly over the second takes P E 
with very slight decomposition into sulphur dioxicte, • 
yield of Sethyl acetate e^eeds 8Qo/ of the theory . S-Jr-J 
were obtained with mono-, di-, and tn^hlom^tm 
acid, etc. Benzoic acid gave a smaller yield of som tg 
50°/ of the theory. The action of potassium methyl suipaa 
aceticacidat abort 200“ gave a 70% yield of methyl acetate, * 
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on benzoic acid the same yield of methyl benzoate as was obtained 
with methyl sulphate. G. V. M. 


polynuclear Acetato- and Similar Rations of Barium and 
of Cerium. R. Weinland and Alfred Henrichsen (Ber. y 
1923, 66, [5], 528 — 538).— -It has been shown previously by Wein- 
land and Stroh (A., 1922, i, 981) that lead forms polynuclear kationa 
with acetic acid. Similar salts of barium and cerium are now 
described, in some of which the acetato-complex is replaced by 
other residues. The barium acetato-compomida all appear to 

contain the same dibariumdiacetato-complex, , 

The following individual compounds are described : Dibarium- 


dmetato-percMorate acetate , ^Ba 2 (OAc) 2 j^ c , transparent, rect- 
angular plates, obtained from barium acetate and perchloric acid 
or sodium perchlorate in aqueous solution (the latter mode of 
formation appears to indicate that the dibariumdiacetato-kation 


is present in barium acetate) ; Dibariumdiacelato-diperchlorute , 
[Ba 2 (0Ac) 2 ](C10 4 ) 2 ,2AcOH, Urge, transparent prisms, from barium 
acetate and perchloric acid in glacial acetic acid solution ; dibarium - 


dimtato-picrate heptahydrate , yellow, slender rods ; 
dmetato-cMorate acetate, j Ba 2 (OAc) 2 j^ c , transparei 


OAc , , 

CIO ’ trans P a ^t 


hedra, from barium acetate and sodium chlorate, 


dibarium - 
rhombo- 


The following salts contain the analogous dibariumdiformato- 
kation : the nitrate , [Ba 2 (HC0 2 ) 2 ] 2 (N0 3 ) 2 ,2H 2 0, large, hexagonal 
pyramids, obtained from barium formate and nitric acid in aqueous 

solution; th e perchlorate formate, j Ba 2 (HC0 2 ) 2 ,H 2 0, lustrous 

cubes, prepared by the spontaneous evaporation of an aqueous 
solution of barium formate and perchloric acid; the picrate , 
[Ba 2 (HC0 2 ) 2 ][C 6 H 2 (N0 2 ) 3 0] 2 ,4H,0, dark yellow prisms ; the Jerri 
qtaifo potamum formate, tBa 2 (HC0 2 ) 2 ] 3 [Fe(CN) 6 ]»,2HC0 2 K,8H 2 0. 
dark red crystals, from barium formate and potassium ferricyanide ; 
the ferricyanide, [Ba 2 (HCO 2 ) 2 ] 3 [Fe(CN) 6 ] 2 ,10H 2 O, small, dark red 
plates, from barium formate and sodium ferricyanide ; the cobaUi- 
cpnide potassium formate, tBa J (HC».) 4 MCo(CN)^2HCX) 2 K,8H.O, 
pale yellow crystals ; the nifroprusside , 

[Ba 2 (HC0 2 ) 2 ][Fe(CN) 5 N 0],6H n 0, 
aggregates of reddish-brown leaflets. 

Similar salts of cerium are described which appear to contain the 
tnceriumtriacetato-kation. They are prepared by the action of 
the requisite acid on a solution of cerium acetate. Unlike the 
i ariumdiacetato-compounds which in certain cases can be obtained 
rom neutral solution, the cerium compounds are only produced 
in a strongly acid medium. The following salts are described : 
The perchlorate acetate, [Ce 3 (OAc) 3 j^ c) ,12H 2 0, long, slender, 

colourless rods ; the picrateacetate, [Ce,(0Ac) s jf^< NO >)» O i,3H 1 0, 
orange-red, rectangular plates ; the nitrate, [Ce 3 (0Ac) 3 ](N0 3 ) 6 ,13H 2 0, 



abstracts op chrmioal papers. 


i. 292 

pale pink, hexagonal plates which possibly owe their colour to 
traces of other rare earths ; the chromate , [Ce s (OAc) 3 ](UrO 4 ) 33 6H 2 0, 
a yellowish-brown, microcrystalline powder; the chloride acetate, 

2 [Ce 8 (OAc) 3 ]Q^ c ,Cfe(OAc) s> 28 H a O, colourless crystals. H.W. 

Chloroiodoacetic Acid. Holland Crompton and Hath 
Myfanwy Carter (T., 1923, 123, 576—577). 

Trifluoroacetic Acid. Fr£d. Swarts (Bull. Acad. ray. Bel },, 
1922 [v], 8, 343 — 370) . — p- Aminobenzotrifluoride, on prolonged 
heating with chromic acid mixture, gives trifluoroacetic acid (70% 
of the theoretical quantity), which may be distilled over with water, 
and hexa-w-fluoro-m-azotduene, N 2 (C 6 H 4 *CF 3 ) 2 , orange needles, m. p, 
82-3°, b. p. 282°, very volatile with steam. These two substances 
appear to form a' compound, which is readily decomposed by $ odium 
hydroxide In the first stages of the oxidation (or, using perman- 
ganate), a brown, amorphous, sparingly soluble ratetance is j formed, 
possibly a quinonedianilide of the formula CTyC 6 H 2 0(J\ H-CgHj’CFjjj. 
Trifluoroacetic acid, obtained by distilling the sodium salt with 
sulphuric acid, forms rhombic plates, m. p. —15*25 to — 15*28°, 
b. p. 72*4— 72*5°, d° 1*53514, fumes in the air, has a vesicant 
action, and dissolves in water with evolution of heat. It forms a 
constant boiling mixture with water, b. p. 10546°, 794% of acid. 
Degrees of dissociation for t/=32, 64, and 128 are respectively 
0*943 0*966, and 0*979, giving a dissociation constant (100 k) of 
about 50 The sodium, potassium, ammonium, barium , and silm 
salts are described (cf. Mem. Acad, roy . Belg . [8vo collection], 
1894—5, 51, and A., 1921, ii, 261). Trifluoroacetates give no 
fluoroform, and very little oxalic acid, when heated with sodimu 
hydroxide (cf. A., 1906, i, 478). 

Ethyl trifluoroacetate, obtained from sodium tnfluoroacetatc, 
alcohol, and sulphuric acid, has b. p. 61*7°/761 mm., d 10 ' 1*19529, 
1-30783, 1*31237 and n } 67 1*31527. 

a Hexafluoroacdic anhydride, from phosphoric oxide and trifluoro- 
acetic acid, has m. p. -65°, b. p. 39*5-40*1°; vapour non* 
associated. Triftuoroacetamide , leaflets, in. p. 74*8 , b. p 1%*° « 
from the ethyl ester and ammonia, is volatile at ordinary tem- 
peratures. Trifluoroacetonitrile , from the amide and phosphoric 
oxide, boils at about —61°. Trifluoroacetic acid and aniline, when 
heated together at 170° give, besides trifluoroacetamlide,^ 
87*64°, b. p. 220—225°, a little fluoroform (cf. A., 1906,^, 159). 

Sodium trifluoroacetatc begins to decompose at 205°, giving 
trifiuoroacetyl fluoride, b. p. about -59°, together with some 

anhydride. , . i 

The paper concludes with a useful summary of the physw 
properties of various fluoro-dcrivatives of acetic acid, as compared 
with those of the corresponding chloro-derivatives. E. E. i. 

The Nature of Subsidiary Valency. XXVI. Complex 
Compounds with Sulphur Dioxide. Fritz Ephraim a 
Clara Aellig ( Helv . Chim. Acta , 1923. 6, 37 — 53 ).— The ca 
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w hich the alkali metal salts of fatty acids will form additive 
impounds with sulphur dioxide was studied using lithium, sodium, 

' Jssium, rubidium, and caesium salts of the normal fatty acids 
Tom formic to valeric, and, in addition, the benzoates. Gaseous 
-alphur dioxide was taken up very slowly by the salts, and the 
nost satisfactory method of investigation was to mix the anhydrous 
1 lt with liquid sulphur dioxide and allow the excess to evaporate. 
The lithium salts did not form compounds. Of the formates, the 
odium salt formed no compound, the potassium salt took up about 
jcq an d the rubidium and caesium salt each about 1S0 2 . The 
remaining salts, including the benzoates, combined with approxi- 
mately 1 mol. su lph ur dioxide. The sodium salt compounds are 
the least stable and gradually lose their combined sulphur dioxide in 
the course of a few months at the ordinary temperature. The potass- 
ium, rubidium, and csesium salts are comparatively stable up to 
10 ° ’ At this temperature not merely loss of sulphur dioxide but 
aore extensive decomposition takes place, and in the case of the 
ormates free sulphur is formed. The additive compounds are 
vhite or faintly coloured with the exception of the formates, which 
ire orange, resembling the compounds of alkali iodides with sulphur 

^ Arf investigation into the cause of the yellow colour of sodium 
lydrogcn sulphite solutions showed that the colour is a characteristic 
property of the solution and not due to impurity. The colour was 
always obtained, using the purest materials, when sodium, potass- 
ium or ammonium hydroxide solutions, or the solutions of their 
carbonates, sulphites, formates, and acetates were saturated with 
sulphur dioxide. To a less extent, the colour was obtained with 
solutions of calcium hydroxide and zinc acetate, but not with those 
of the chlorides, sulphates, and nitrates of the alkali metals nor 
with hydroxides of the alkaline-earth metals (except calcium), 
magnesium, or cadmium. The colour reaches its maximum when 
lY-solutions of alkali hydroxides arc saturated with sulphur dioxide, 
and is not perceptible below 0'5N. Spectroscopically, it is very 
similar to a dilute chromate solution. On dilution it does not 
follow Beer’s law, but rapidly disappears. The colour may be due 
to the formation of complexes of the type of KI,4S0 2 which in 
solution gives a colour three hundred times as intense as that of 
sodium hydrogen sulphite at the same concentration. There is 
insufficient evidence to afford a satisfactory explanation of the 
colour. E- H. R. 

Catalytic Decomposition of (Organic) Acids and Ketones. 

A. Maihle ( Caoutchouc et Guttapercha, 1922, 19, 473 — 475; from 
Ckm. Zentr., 1923, i, 38). — The decomposition of organic acids 
passed over a copper-aluminium catalyst at 600 — 650° is not of 
uniform type, since the products undergo further decomposition. 
Acids with six or less carbon atoms decompose almost completely 
with formation of gaseous products, water, and a small amount 
of ketones. From the higher acids liquids are produced which 
give on hydrogenation petroleum-like products including benzene 
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derivatives. Acetic acid gives carbon dioxide, carbon monoxide, 
methane and hydrogen. woButyric acid gives hydrocarbons 0 f 
the C„H 2 » and C„H 2 „ +2 series. Butyric acid gives the same 
products. Among the products from isovaleric acid is wobutylena. 
Benzene and toluene are found among the decomposition product* 
of nonoic acid. Acetone gives carbon monoxide, methane, and 
hydrogen. Higher ketones give corresponding unsaturated com- 
pounds. G< W - R - 


The Configuration of the Crotonic Acids. K. VON A„ 

and H. Wissebach (Ber., 1923, 56, [ B ], 715— 733).— The literature 
of the various attempts to elucidate the configuration of the 
isomeric crotonic acids is exhaustively reviewed, and the various 
arguments which have been brought forward are criticised in 
dehail. Since, in spite of the large amount of physical and 
chemical evidence which is available, it has not been possible to 
establish the configuration of the acids, the authors have en- 
deavoured to decide the question by chemical means using as 
starting point substances of known composition and utilising 
reactions which occur under mild conditions and do not irame- 
diately involve the doubly-linked carbon atoms of the acids, thus 
minimising the possibility of transformations and abnormal 

The possibility of converting yyy-trichlorocrotonic acid smoothly 
into maleic or fumaric acid has been examined. This cannot be 
accomplished satisfactorily by means of alkali, but fumaric acid 
is formed in excellent yield under the influence of sulphuric acid 
{60°/ ) at 160 — '180°. The reaction in this state is unsuitable for 
configurative purposes, but, fortunately, the same change can be 
induced by concentrated sulphuric acid at the atmospheric tern- 
perature, although it occurs much more slowly; under these con- 
ditions, the formation of maleic acid cannot be detected. To 
permit' valid conclusions as to the relationship of trichlorocrotonic 
and fumaric acids to be drawn from this result, it is, however, 
necessary to establish the stability of maleic acid under the experi- 
mental conditions. This acid is known to be very slightly iso- 
merised by sulphuric acid, and in a scries of experiments it is 
proved to be stable towards hydrogen chloride in the presence ol 
concentrated sulphuric acid. Also, the formation of chloro- 
succinic acid could not be established with certainty in any o 
the numerous experiments; according to the observations ot 
previous works, it must have been produced m relatively consider- 
able quantities if maleic acid had been formed. It is therefore 
regarded as established that yyy-trichlorocrotonic acid is convert* 
directly into fumaric acid and hence has the fumaroid configura ion. 

The replacement of the halogen atoms of yyy-trichiorocrotciiic 
acids bv hydrogen has been investigated. This cannot be effected 
in the required manner by the action of sodium amalgam on 
acid, of sodium or aluminium amalgam on its ethyl ester, o 
sodium wire and moist ether on the amide. Zinc dus an 
acid, however, convert the trichloro-acid or its ester in 
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chloro-compounds, and the dichloro-acid is reducible by sodium 
am algam to solid crotonic acid and a little butyric acid; the 
formation of tsocrotonic acid is not observed. The possibility 
-f molecular transformation during the reduction is discussed but 
, regarded as highly improbable ; Bolid crotonic acid is therefore 
j be regarded as the trans-form and woe ro tonic acid as the cis- 
lodification. 

The configurations of the monohalogenated crotonic acids can 
ow be deduced if it is granted that electrochemical differences in 
he molecules of organic compounds tend to become neutralised, 
nd that addition of halogen if occurring in the cw-position is 
ollowed by loss of hydrogen halide in the same position and vice 
'ersa. Each crotonic acid must then form by addition of halogen 
jid subsequent removal of the {3-halogen atom as hydrogen halide 
m cc-halogeno-derivative of the stereoisomeric form. The configur- 
itions thus deduced are identical with those suggested by Michael 
and Pfeiffer from other considerations. 
}H 3 *C*H H-C*CH 3 The annexed configurations (I) and 

BvC’COaH CH 3 -C'C0 2 H (II) are ascribed to tiglic and angelic 
3 j fii.) acids, respectively, since their relation 

to one another is very similar to that 
Dctween crotonic and Uocrotonic acids (cf. Sudborough and Davies, 
r, 1909, 95 , 976). 

The applicability of physical constants to the elucidation of the 
xrafiguration of stereoisomeric compounds is discussed in detail. 
Melting point appears to be useful only in the cases of parent 
compounds since the mutual influence of substituents may com- 
pletely alter the configurational relationship in the molecule. In 
the cases of density and refractive index, it docs not invariably 
appear that the relative position of the groups is the decisive 
factor. Although a sufficiently large number of observations has 
not yet been made, it appears probable that the dissociation con- 
stant may be the most trustworthy physical datum. H. W. * 

yY7-Trichlorocrotonic Acid, yy-Dichlorocrotonic Acid, and 
Maleinaldehydic Acid. K. von Auwers and H. Wissebach 
(j Ber ., 1923, 56 , [ 5 ], 731 — 741 ; cf. preceding abstract). — yyy-Tri- 
chloro- p-hydroxy butyric acid is obtained in approximately 
theoretical yield by the action of chloral hydrate on malonic acid 
in the presence of pyridine and is converted in the usual manner 
into yyydrichlorocrotonic acid, yyy -TricMorocrotonyl chloride, pre- 
pared conveniently by the action of thionyl chloride on the acid, 
is an almost colourless liquid, b. p. 75°/ll mm., (i) dl 88 1*5292, 
1-528, «f 8 1-51414, »w» 1-51812, nj 8 ' 8 1-52890, »«' 8 1-53823, 
1-5176; (ii) 2 1-5285, df 1-525, n 772 1-51395, ntf 2 1-51798, 
j*J" 1-52881, n” 2 1-53830, n“ 1-5167. yyy-Trichlorocrotonamide 
crystallises in lustrous leaflets, m. p. 83°. yyy -TricMorocrotono- 
mfnie, obtained from the amide and phosphoric oxide, is a colour- 
less liquid, b. p. 74-75 e /10 mm, b. p. 9C/25 mm, 1-4319, 
«f 1-420, 1-50837, n» 2 1-51225, »jP 1-52242, «« 2 1-53138, 
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n?P 1*5083. yyy-Trichlorocrotonanilide crystallises in lustrous leaf, 
lets, m. p. 162*5—163-5°. , r . 

7y -VicMorocrotonic add, long, transparent oblique prisms, 

m n 42-43°, b. p. 130°/18 mm., 123°/13 mm., df 1*3331, whence 
1*3327, nf * 1 145680, n ff 4 1-45966, »§» 4 1-46777, nf* 1*47565, 
is readily prepared by the action of zinc dust and acetic acid on an 
aqueous" alcoholic solution of yyy-trichlorocrotonic acid ; in con. 
sequence of the ready polymerisation of the dichloro-aci d, the 
yields of the latter arc somewhat variable but average about 60% 
of that theoretically possible; the reaction proceeds more smoothly 
if the esters are used. The ready mobility of one chlorine atom 
and the stability of the remaining two in the trichloro-acid is 
explained by Thiele’s theory of partial valencies and by the 
assumption of residual valency of the chlorine atoms which is illus- 


trated by the formula 


Cl 


.i)c=Sh=c1Tc<^. yy-Dichloro* 

crotonic acid is converted by concentrated sulphuric acid into 
succinic acid in 88% yield, an aldehyde appearmg to he formed 
intermediately. It unites readily with bromine in chloroform 
solution in the presence of sunlight giving y y - dichl oro- a $-dibrom- 
butyric add, lustrous leaflets, m. p. 120 121°, after previous 
softening Ethyl yy dicMorocrotonate, prepared by reduction of 
the Spending trichloro-ester, tab. p. 91°/20 mm 82‘/12 
mm., dj 6-6 1-2323, df 1-229, wj 6 ' 8 1-46096, n], 6 ' 6 1*46347, wj 68 1-47098, 
?i 16 6 1-47711, nf 1-4619. It rapidly polymerises when preserved 
at the atmospheric temperature. It could not be caused to read 
with phenvlhydrazine, semicarbazide hydrochloride, hydroxyl- 
amine sulphate, or sodium iodide dissolved in acetone, myl 
yydkhloro-^dibromdmtyraU is an almost colourless liquid, b. p. 

142 144°/14 mm., 158— 159°/21 mm., df 6 l-82o7, df 1*830, 

^6 x-51936, tt 22 * 8 1*52233, nf { 5 1-53096, nf { 5 1-53787, nf l-523o. 
Methyl yy -dichlorocroionate is a colourless, mobile liquid, b. p. 
77°/14 mm., df 7 13050, d f 1>302 » n i 7 ' 7 146744 > n !> H'OM, 
n m 147811, w l7 ‘ 7 1*48442, nf 1*4694. Methyl yy-dichloro-tfd 
bromobutyrate crystallises in transparent, quadratic plates, m. p. 
37° after previous softening, b. p. 145“/19 mm. ’ 
crotonyl chloride is an almost colourless liquid, b. p. bu-o M - 
mm., df« 1-4429, df 1-442, nj 9 ' 6 1-49547, nf* 1*49928, nj 96 1*50818, 

n i*6 1-51674, nf 1*4991. yy- iKcMorocrolonamide, prepared by 
reduction of the trichloro- compound, crystallises in needles ° r 
leaflets, m. p. 82-83° ; it is converted by bromine into 
aS -dibromobutyramide, lustrous leaflets, decomp. 162 after ■ sn 
ing at 156—157°, when moderately rapidly heated. 7Y*^ . 
crotomnilide forms long, lustrous leaflets, m. p. 83 . yy-M 
crotononitrile is a colourless liquid with an odour of almon 
82— 83°/12 mm., 93-5-93-8°/21 mm, df 1-3049, nf 
nf 1-49735, nf 1*50714, nf 1*51500. . 1<Uvdic 

v-Hydroxy-A a -crotonoIactone is converted into maleinaia ) j 
acid or 2-keto-5'-hydroxy-3 : 4-dihydrofuran (annexed for 
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’be optical data indicate that the cyclic form is mainly present in 
he molten substance. The corresponding p -nitrophenylhydrazone 
as m. p. 221° or (+EtOH), m. p. 211—212°. The aldehyde is 
ecomposed by concentrated sulphuric acid without appearing to 
ield definite products ; the formation of succinic acid could not 
> e observed. H. W. 

The Preparation and Constitution of Synthetic Fats con- 
aining a Carbohydrate Chain. Helen S. Gilchrist (Rep. 
3rit. Assoc., 1922, 357).—' When a-methylglucoside is heated with 
hve oil in the presence of sodium ethoxide, a mono-oleate of 
t-methylglucosidc is first formed, whilst in the case of mannitol 
i, dioleate is formed. In each case, internal dehydration follows 
it once, the carbohydrate chain losing one molecule of water 
md the fatty residues remaining intact. Anhydromethylglucoside 
nono-oleate and mannitan di-oleate are definite chemical in- 
lividuals. On methylation, they yield unstable monomethyl 
lerivatives. When heated with acidified alcohol, they give methyl 
jleate together with an alkylated sugar derivative. In both cases 
the anhydro-ring persists during hydrolysis. E. H. R. 

Hydrogenation and Dehydrogenation of Castor Oil and its 

Derivatives. Andre Brochet ( Compt . rend., 1923, 176, 513 — 
515; cf. Mailhc, this vol., i, 88). — Castor oil is completely hydro- 
genated under a pressuie of eleven atmospheres in the presence 
of reduced nickel at 112—114° in ninety minutes. The hydro- 
genated oil has m. p. 86° and iodine number 2. When heated in 
an open flask, it begins to give off hydrogen at 150°, and the volume 
liberated increases with rise in temperature up to about 280°. 
The original castor oil absorbs 70 c.c. of hydrogen per gram, but 
the hydrogenated oil only gives off 40 c.c. per gram. Methyl 
ricinoleate is hydrogenated in the same manner as castor oil and 
absorbs the theoretical amount of hydrogen in less than an hour 
at 100—105° under a pressure of twelve atmospheres. W. G. 

A New Tetradecenoic Acid from Sperm and Dolphin Oils. 

Mitsdjiaru Tsujimoto ( Chem . Vmschau , 1923, 30, 33—36). — 
A tetradecenoic acid, C 14 H 26 0 2 , w r as isolated from sperm oil by 
converting the glycerides into methyl esters, separating the fraction 
boiling up to 180°/15 mm., brominating, and refractionating the 
bromo-esters, whereby a fraction boiling at 132 — 136° /5 mm. was 
obtained. This was debrorainated by means of zinc and acetic 
a °id, and saponified, non -saponifiable matter w r as removed by 
extraction with ether, and the fat acid was liberated by the 
addition of mineral acid. It formed a colourless liquid boiling 
between 190° and 200°/15 mm., rfj 5 0-9079, ntf 1-4566, iodine value 
On hydrogenation it was converted into myristic acid, 
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and on oxidation gave a dihydroxymyristic (Kid, 
m. p. 118—119°. The latter acid on oxidation with dichromatt 
and sulphuric acid gave a reaction product from which nonoic 
acid was isolated. Only a very small amount of a substance which 
probably represented the corresponding scission product, glutaric 
acid, was obtained, but the results so far obtained indicate that 
the tetradeeenoic acid is probably the A J -com pound, 
CByde , [CHJg*CH:CH*[CH a VCOgH . 

Tetradeeenoic acid was also isolated from the low boiling fraction 
of the methylated sperm oil by the lead salt-light petroleum method, 
and from dolphin oil by the above bromination method. The 
yield from sperm oil was about 3% and from dolphin oil about 
04%. G - F - M - 

A New Substance in Birch Tar. I. K. Traubenberg (J. 
Jtuss Phys. Cbm. Soc 1918, 50, 153— 156).— Dotentc acid, 
C 4t H i2 0 2 or C^O,, lustrous leaflets, in. p. 72°, is found to the 
extent of 04%“ in birch tar; it is a fatty acid, similar in appear- 
ance and properties to stearic acid. The silver and sodium salts 
are prepared and described. The product of oxidation with nitric 
acid is an acidic substance, m. p. 67°, of the formula CggHjJL, and 
is probably a hydroxy acid. R - T. 

Pyruvic Acid from Lactic Acid. J. G. Smull and P. Subkow 
(Cbm and Met. Eng , 1923, 28, 357— 358).— By electrolytic 
oxidation of lactic acid in acid, alkaline, or neutral electrolytes 
in a divided cell it was found that pyruvic acid was not formed 
when a platinum anode was used unless substances were present 
which removed the pyruvic acid immediately from the sphere of 
oxidation. Better yields were obtained by the use of a lead anode 
and an alkaline anolyte, but the efficiency of the process is low 
(cf. J.8.CJ . , 1923, April). A - R - p - 


Inorganic Complex Salts. II. 
Derivatives. William Thomas (T., 


Erdmann’s Salt and its 
1923, 123, 617-619). 


Complex Metallic Ammines. VIII. The Introduction of 
Di- and Tri-basic Organic Acid Radicles into the Pent- 
amminecobaltic Complex. James Cooper Duff (T., 1923, 
123, 560 — 575); 

tsoPropylmalonic Acid Derivatives and Steric Hindrance, 

E. Preiswerk (Helv. Chim . Acta , 1923, 6, 192 — 198). The effect 
of the isopropyl group on the reactivity of substituents m its 
proximity is often attributed to steric hindrance, but a study of 
the influence of the group in three compounds, ethyl isopropyl- 
malonate, ethyl wopropylcyanoacetate [ethyl a-cyano-p-meihyi- 
butyrate], and isopropyl barbituric acid, proves that this explan- 
ation does not always hold. In each of these cases the carbon 
atom to which the isopropyl group is attached carries a reactiv 
hydrogen atom, which can, in general, be substituted by an ant) 
group. Ethyl t>opropylmalonate cannot be alkylated at a , 
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although the corresponding ethylmalonate and n-propylmalonate 
can be alkylated. In the case of the derivatives of ethyl cyano 
acetate, the wopropyl derivative can be alkylated as reaZ as 
any other alkyl denvative. More remarkable than this i/the 
observation that wopropylbarbitaric acid can be alkylated more 
readily than Other rthyl- or n-propyl-barbituric acid. 7 

„ , tte ° h i h - 86 6ubstences can be alkylated may be 

taken to depend on their acidity. Barbituric acid is a Lm 
para Uvely strong acid, stronger than acetic, and is not easdv 

0f -] he of ito alkali salts. Ue 

t-alkylated barbituric acids are less strongly acidic esneciallv 
the isopropyl denvative, which is weaker than acetic JTjr 
weakening the acidic properties, the alkyl groups facilitate alkyh 

In the case of ethyl cyanoacetate, the weakening of acidity 
due to the introduction o alkyl groups is unimportant 
malonate is the most feebly acidic of the substances under con 
sideration and in its alkyl derivatives the acidity becomes so weak 
that the labile hydrogen atom loses its reactivity altogether This 
ejpbms why ethyl wpropylmalonate cannot be alkylated' 
M^lmpropylbarhtunc add, obtained by methylating m. 
propylbarbitunc acid in sodium hydroxide solution irith methyl 
iodide, forms colourless crystals, m. p. 186—187° kriXLw ,?V 

barbituric acid forms colourless crystals, m p 137 138 o ' 

pofylbarbitum acid forms colourless crystals, m. p. 230° (decompT 

E. H. R 

Effect of Molybdic Acid and of Molvbdato* nn n * * 

oftorvf' E -. DAS5,0B R *£ wtm? 

70). — A historical resume is s ven of the worV n-f oLjT ’ 1 
others on the effect of alkali and toe 

rotatory powers of malic and tartaric acids The imtor, i 
investigated more esneciallv the efWt ’ • e author has 

molybdates on the 3 E? 

prepared by adding ammonia or Sdtom hTdroxid^ tT ^ 
solutions containing n gram-molecules of S £d 2 ff 
gram-molecule of malic acid, n ranging from 0 to b and the ,v t + 
towera for M 5780, 5460, a^d 4360 A Zs ncd to u ^ 
the relation of the rotatory poWto.Tl CurVes ! howin f? 

results of “ z ind Sw h J dr0 " d ! to 1 of malic ««. The 
maxima of te “ 0 Ind dlvf ♦ ? X,Stence of solutions having 

Present inve Wion are ex "r " 0 m a L‘ d the resulb > of tb « 
existence nf ? i f explicable on the assumption of the 

^0,CHn C0 T UIids> the dimolybdomalates eq 

iU ^yi 5 0 5 ,2NaOH, and 2MoOo CHO 9\ rw Q T!’ i f’ 

' odunalates, e.q MoO 2 P u n rfV£ H s» and of ^\yb- 
^molybdomalate a r Z 'S H A> 2 ! J a0H - Crystals of sodium 
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malate has been prepared in the form of well defined crystals. 
Values of the respective rotatory and dispersive powers^are given. 

d-Malic Acid and the Utilisation of Ammonium Molybdo. 
malate for the Decomposition of r-Malic Acid. E. Dabmois 
and J Vtw (Compt. rend., 1923, 176, 39 1-394). -^-Ammonium 
molvbdomalate is not deposited from its solution as such, but 
mves a mixture of crystals of the d- and f-salts, which may be 
separated mechanically. The optical rotation of these salts is 
of such a magnitude, [a] 578 ±220° that it is possible vm 
readily to determine the purity of the resulting isomerides. The 
active molybdomalates may readily be converted into the active 
malic acids by decomposition with hydrogen sulphide in the 
presence of nitric acid, the malic acid being precipitated as its 
lead salt after filtering off the molybdenum sulphide. The lead 
salt is then decomposed by hydrogen sulphide. The preparation 
of d-malic acid from the natural i-acid by the Walden inversion 
gives a mixture of 75% of the d-aeid and 25% of the l acid [ partial 
racemisation occurring during the inversion. W. G. 

The Formation of Derivatives of Oxalacetic Acid from 
Tartaric Acid. Frederick Daniel Chattaway and Gkobgb 
David Pabkes (T., 1923, 123, 663-669). 

Comdex Aluminium Salts of Aliphatic Hydroxy-acids. 

oXZ (Biochem. Z, 1922, 133, 459-468).-The Mowing 
salts of aluminium and an organic acid have been obtained: 
aluminium hydrogen tartrate, A)(C 4 H 5 0,) 3 ; ammonium hydro- 
gen aluminotartrate, C,H k OJM; alunnnotartaramic aad, 
potassium aluminotartrate, C 8 H.0 I2 K 2 A1; sodium alummo- 
tartrate, C lt H,0,„Na > Al ; an aluminium mucate, C e H,0,Al: 
ammonium aluiinomucate, sodium aluminomucatf, 

C 6 H 5 0 g Na 2 Al . Constitutional f ormulce are suggested . W . U. h. 

Preparation of Formaldehyde. P. Bobrov (J. Rm. Fkm. 
Ohm .See., 1918, 50, 1 30-1 36).-The yields of formaldehyde 
obtained by passing a mixture of methyl alcohol vapour and an 
through a heated tube containing copper gauze spirals as catalyst 
are usually 37-42% of theory. By using instead of spirals copper 
gauze disks packed perpendicularly to the axis of the tube, the 
yields were increased to 67-6-71-6% of theory The prince ot 
acetone up to 4% in the spirit does not materially affect the 
reaction. P The use ot copper, gold, and silver finely distributed on 
asbestos, as catalysts, in conjunction with the copper ‘ 
tried, using spirit mixed with acetone, the amount of the Wte 
being gradually increased to 11%. Under these conditions copF 
catalyst gives yields of 70-04-72-4%, gold gives 72-79 /<,, and 
silver 77-73% of the theoretical. Variations in the temperature 
the alcohol* vapour affect the yields less than when copper > 
alone are used. On the other hand, gold and s.lver soonl* ^ 

catalytic power, probably owing to their relative volatihtymth ^ 
circumstances, which gives rise, eventually, to the form 
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metallic mirror in the tube. Pure methyl alcohol with silver 
catalyst gives yields of 89-5%. The formaldehyde thus obtained, 
however, almost immediately polymerises to a hard, white solid 
which condenses in the cooler parts of the tube, blocking it, so that 
the process cannot continue to the end. p ^ 

Catalysis in the Preparation of Acetal. Homer Adkins 
and Brynjcxv H. Nissen (J. Arm . Chem, Soc. y 1922, 44, 2749— 
2755 ).“Calcium, lithium, magnesium, cerium, ammonium, man- 
ganese, and zinc chlorides, calcium nitrate, calcium bromide, copper 
sulphate, sodium and lithium iodides act as true catalysts and not 
merely as dehydrating agents in the preparation of acetal from 
alcohol and acetaldehyde. Acetal is best prepared bv placing 200 & 
of anhydrous calcium chloride and 1050 g. of 95% alcohol in a 
4-litrc bottle and cooling to 8° or less. Five hundred g. of cold 
acetaldehyde are poured slowly down the inside wall of the bottle 
to form a layer on the alcohol. The bottle is closed and shaken 
intermittently for twelve hours. After settling, the clear upper 
layer is separated and washed three times with water, allowed to 
settle, dried, fractionated, etc. Following the procedure fully 
detailed in the paper, a total yield of 64% can be obtained. The 
equilibrium point of the equation CH 3 *CHO+2EtOH 
CH 3 *CH(OEt) 2 *f H 2 0 in the presence of calcium chloride lies at 
76% of acetal. Acetal has df 0*8254, d{ j| 0*8334; 1*3682. 

Its vapour pressure and solubility in water and alcohol have been 
determined over a wide range of temperature. The following 
values of the vapour pressure arc recorded : 33°, 52 mm. * 52*8° 
121 mm.; 62°, 178 mm.; 71°, 244 mm.; 81*7°, 365 mmw 90-5 0 ’ 
499 mm.; 95*1°, 586 mm, ; 101*2°, 720 mra.; 103°, 745 mm. and 
104*2°, 760 mm. j 


Synthesis of ay-Dihydroxyhexaldehyde and its Methyl 

Semiacetal. Btjrckhardt Helfertch and Arno Russe (Ber. 
1923, 56, [B], 759 — 766).— The synthesis of the aldehyde is 
described. The main interest of the work lies in the observation 
that the presence of two hydroxy-groups in the a- and y-positions 
of an aldehyde is sufficient for the production of two isomeric 
semi-acetals ; under the same or similar conditions, tliis docs not 
appear to he the case with y-hydroxyaldehydes. 

^-Diketoehxxddekydedidhylacetal, CH 2 Me-CO’CH 2 *CO-CH(OEt),, 
is prepared by the action of sodium ethoxidc on a mixture of 
diethoxyacetic ester and methyl ethyl ketone. It is a colourless 
mobile liquid, b. p. 110 — 116°/10 mm., df 10102, n$* 1*4505 : 
the copper salt, O^H^OgCu, m. p. 115°, is described. When 
reduced by sodium amalgam, the aldehyde combines with only 
°iji proportion of water, yielding hydroxyketo-n^hex- 

tmhyddiethylacdal, a viscous, pale yellow liquid, b. p 110— 
!20 /3*5 mm, d\ « 1-0040, « 4 1-4401. 1 

dinudhoxyaeeUOe, a mobile, colourless liquid, b. p. 61— 
w $ 2 1 *4045, is prepared by the action of 
“^-alcoholic sodium methoxide on potassium dichlcroacetate 
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followed by esterification of the product with methyl-alcoholic hydro, 
gen chloride. It condenses with methyl ethyl ketone in the presence 
of sodium methoxide to give aydikdo-n-hxddehydedimethykcctai 
a colourless, mobile liquid, b. p. 100 106 /II mm., dj 7 1 '0660, 

n is 1 *4574, which yields a dark blue monohydratea copper salt, 
m. p. 72°, and a dark green, anhydrous copper compound, m. p. 78°. 
It is reduced by sodium amalgam in alkaline solution in the 
presence of ammonium chloride to zy-dthydroxy-n-hexaldehyde- 
dimethylacetal, CH 2 Me*CH(OH)*CH 2 , CH(OH) , CH(OMe) 2 , a pale 
yellow, viscous liquid, b. p. 112—120^/3 mm., df 10407, nf 1-4460, 
which is hydrolysed by A/ 10 -sulphuric acid at the atmospheric 
temperature to a r dihydroxy-n.hexaldehyde, a pale yellow, moder- 
ately mobile liquid, b. p. 95 — 107*5°/0-5 mm., df » 1-0927, 
w i88 1 4564 ; the aldehyde yields amorphous products with phenyl 
hydrazine or its p-nitro-derivative. The di-methylacetal is trans- 
formed by well-cooled, methyl-alcoholic hydrogen chloride (1%) 
into the corresponding semiacetal A ( ?), 

CH 2 Me*CH(OH) , CH 2 *CH<0 HMe ^ 

a colourless, mobile liquid, b. p. 103—109-5712 mm , df* 1-0510, 
iif 7 1-4375, and by methyl-alcoholic hydrogen chloride (0-25%) 

at 100° into the semiacetal B ( ?), CH 2 Me*CH<^ a 


mobile, colourless liquid, b. p. 102—115713—15 mm., df 1-0246, 
riff 8 1-4379. The isomerides differ from one another to some 
extent in odour, taste, and solubility in water, but mainly in the 
differing rate of hydrolysis by A 7 100 -sulphuric acid. They are 
not hydrolysed by a-glucosidase from yeast or by emulsin . H . W. 


The Hydration of Dialkylethinylcarbinols and the Pre- 
paration of a-Hydroxymethyl Ketones. Ren£ Locquin and 
Sung Wouseng ( Compt . rend., 1923, 176, 516 — 518). — The method 
of preparing methyl a-hydroxyisopropyl ketone from methyl- 
butinenol by the action of mercuric sulphate in dilute sulphuric 
acid (cf. Scheibler and Fischer, A., 1922, i, 1108), is generally 
applicable for the preparation of such methyl oc-hydroxyalkyl 
ketones from dialkylethinylcarbinols. The following new ketones 
have been prepared in this way. y- Ethyl pentane-y^ol-fi-one, 
OH*CEt 2 *COMe, b. p. 56 — 57°/13 mm., and 163—165°, df 0-9353, 
ml 1 1-4303, giving an oxime, b. p. 116 — 118°, a semicarbazone, 
m p 155—156°, and an acetate, b. p. 87—90°, the semicarbazone 
of' which has m. p. 145—146°. y-Propylhexane-y-ol^-one, 
OH-CPr 2 ‘C0Me, b. p. 86 — 88°/14 mm., and 195°, df 0*9124,^ 
1-4343, giving an oxime , b. p. 134 — 135°/11 mm., m. p. 67 , a 
semicarbazone , m. p. 163°, and an acetate, b. p. 107— 109713 ™“- 
BSy-Trimdhylpentane-y-ol-b-one, CMe 3 *CMe(OH)*COMe, b. p. 70— 
72°/14 mm., and 177°, df 0-9388, nf 1-4442, giving an o* 
b. p. 124°/12 mm., m. p. 67—68°, and a semicarbazone , m. p. 19* 
194°. y-N onylbutane-y-ol'fi-one, C 9 H 19 *CMe(OH) , COMe, b. p. 146— 
147°/12 mm., df 0-8941, 1-4472, giving a semicarbazone, m. P- 

131 — 132°. \.Acetyloyc\ohexaxi-\-ol, b. p. 91°/11 mm., df Hw>» 
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jjU 14726, giving an oxime, b. p. 146 — 147°/11 mm., m. p. 94 — 95°, 
a od a semicarbazone , m. p. 217°. W. G. 

Researches on Residual Affinity and Co-ordination. XV. 
Interactions of Acetylpropionylmethane and the Tetra- 
chlorides of Selenium and Tellurium. Gilbert T. Morgan 
an d Harry Gordon Reeves (T., 1923, 123, 444 — 452). 


The Influence of Dextrine on the Crystallisation of Maltose. 

L de Hoop and M. J. van Tussenbrock ( Biochem . Z., 1923, 135, 
217—223). — In the commercial diastatic hydrolysis of starch, a 
maltose syrup is obtained which cannot be caused to crystallise 
directly. The authors have sought to discover the cause by 
determining the influence exerted by various substances, such as 
dextrins, proteins, peptones, and amino-acids on the crystallisation 
of pure maltose. It is found premature to attribute the lack of 
crystallising power of maltose syrup to dextrins. H. K. 


Maltosan. Am Is Pictet and Andre Marfort { Helv . C 'him. 
Mia, 1923, 6, 129 — 133). — When maltose is slowly heated to 160° 
under reduced pressure (15 mm.) it is converted into an anhydride, 
m Itosan, C u HjqO 10 , forming a brown, amorphous powder which 
cannot be crystallised. It has no sharp m. p. but becomes viscous 
at 120° and liquid at 145 — 150°; [*]l?+ 75 , 6°. It cannot be 
distilled, and is not hydrated to maltose when boiled for a pro- 
longed period with water. It reduces Fehling’a solution at the 
boiling temperature, its reducing power being equal to that of 
maltose, and with phenylhydrazine it forms maltosazone. It 
reduces cold neutral potassium permanganate and is fermented by 
brewer’s yeast. It forms a hem-acetyl derivative, 
amorphous, m. p. 95°. It dissolves in concentrated hydrochloric 
acid to form maltosyl chloride, a 
pale yellow, hygroscopic sub- 
stance, which reacts with sodium 
methoxide to form the known 
(i-methylmaltoside. The above 
properties show a strong resem- 
blance to those of glucosan, 
although the anhydride ring of 
maltosan is more stable. It can 
be regarded as a glucosylanhydro- 
glucose of the formula shown. Maltosan remains unchanged under 
conditions which cause polymerisation of the hexosans, such as 
heating with zinc chloride. E. H. R. 



The Preparation of Xylose from Maize Cobs. Arthur 
Robert Ling and Dinshaw Rattonji Nanji (T., 1923, 123, 
620-621). 

Swelling of Starch and the Coagulation of Albuminoids 
by Heat. W. W. Lepeschkin {Kolloid Z., 1923, 32, 42-44).— 
The swelling of starch is shown to be due to hydration with the 
formation of amylopectin. Every variety of starch has not its 
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own swelling temperature ; this process is a chemical reaction and 
as such is dependent on the temperature. The temperature 
coefficient is extraordinarily high, and is estimated at 57x10®^ 
83-9 XlO 6 . Similarly the coagulation of proteins is a chemical 
reaction and consists in the withdrawal of water from the molecule. 
This process is also dependent on the temperature and has a tem- 
perature coefficient of SSxlO^AxlO 3 . These very high tem- 
perature coefficients are explained as due to the cumulative effects 
of the acceleration of the rate of diffusion, increased solubility, and 
increased velocity of the actual reactions. J. F. 8 . 

The Starch-Iodine Complex. II. L. Berczeller ( Biochem . 
Z. 1922, 133, 502—508; cf. A., 1918, i, 101).— The compound 
formed between iodine and starch is considered to be an adsorption 
compound. Less iodine is taken up from alcohol than from water, 
and none from benzene or carbon tetrachloride, and this agrees 
with experimental results obtained with adsorbing charcoal. 
Measurements made of the adsorption of iodine by starch solution, 
bv determination of the partition coefficient (between the starch 
solution and tetrachloroethane), or by dialysis, show that less is 
adsorbed than by solid starch. W. 0. K. 

The Limiting Dextrin formed by the Diastatic Degradation 
of Starch. C. J. Lintner and Max Kirschner ( Z . angm. 
Chem 1923, 36, 119— 122).— Achroodextrin II (cf. Lintner and 
Dull A. 1895, i, 409), formed together with maltose by the action 
of diastase on starch, forms a dibenzoatc and a diacetate and 
is attacked by neither emulsin nor Sacckaromyces Pombe , but is 
converted quantitatively into dextrose by taka-diastase and com- 
pletely fermented by the simultaneous action of diastase and yeast. 
Compounds intermediate between maltose and achroodextrin II, 
SCmaltodextrins (cf. Brown and Millar T. f 1899, 286, 3151 
are not formed by the purely diastatic degradation of starch, and 
where they occur, as in beer, they must result from the action of 
maltase (cf. 1923, April). T. H. P. 

The Constitution of Polysaccharides. The Molecular 
structure of Cotton Cellulose. James Colquhoun Irvine and 
Epmund Langley Hirst (T., 1923, 123, 518-532). 

The Absorption of Sodium Hydroxide Solutions by Cotton. 
Hubert Frank Cowarp and Leo Spencer (J. Text. Inst, m, 

14 rp 39 45 ).— In order to throw some light on the question 

whether mercerisation is a chemical or physical phenomenon, the 
authors have determined the composition of the solid phase when 
purified cotton is immersed in sodium hydroxide solutions oi 
various concentrations, and when cotton so treated 1S “teequen lj 
washed in more dilute solutions of alkali or in water. The measure 
ments made were the weight of the dried cotton (ateam mei)), 
the weight of the centrifuged mass (seven and a half inmutes at 
7000 revolutions per minute; see following abstract), and 
weight of sodium hydroxide absorbed, as determined by titat 
The temperature was 16-18". The curves obtained for sodiuB 
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hydroxide absorbed, over the whole range of solubility of the 
alkali, are complex and give no indication of the formation of 
definite chemical compounds, neither are they of the form commonly 
found for simple adsorption. However, the ratio of alkali absorbed 
to water absorbed is greater than the ratio of alkali to water in 
the original solution, and this preferential absorption is approxi- 
matelv proportional to the concentration of the solution in contact 
with the cotton. The shape of the curves in this case also does not 
<rive direct evidence of the formation of definite compounds, but 
jt is not inconsistent with the view that a series of compounds, 
(C fi H l0 O 5 ) wl ,(NaOH) n , is formed. 

The volume of the absorbed solution has also been taken as a 
measure of the swelling of the hairs. It appears that swelling 
increases up to a limiting concentration of about 14*3% sodium 
hydroxide, when it remains constant, the hair having become 
about three times its original size. This limitation is imposed by 
the cuticle of the hair, since the contents are capable of even 
twelve-fold expansion. In the case of fabrics, the maximum 
swelling is much less, because of the mechanical constraints, and 
this, and similar phenomena connected with swelling, are dis- 
cussed in the light of their practical significance in mercerising and 
dyeing, J. C. W. 

The Efficacy of a Centrifuge for Removing Surface Liquids 
from Cotton Hairs. Hubert Frank Coward and Leo Spencer 
(J. Text. Inst ., 1923, 14, T. 29—32). — The centrifuge employed 
could be driven at 8000 revolutions per minute, or with an acceler- 
ation 2900 times that of gravity. Comparing the rates of removal 
of various liquids from cotton and glass wool, it is found that a 
few minutes’ centrifuging, with an acceleration about 2000 times 
that of gravity, suffices to remove interfibrillar liquid down to 
5 or 10% of the weight of the dry fibres, except in the ease of very 
viscous liquids such as castor oil. Since, however, cotton retains 
water of the order of 50% of its weight, and sodium hydroxide 
solutions up to nearly 300%, under the above conditions, it follows 
that these liquids are held within the body of the cotton hairs to 
substantially the amount left after centrifuging as described. 
This is supported by the fact that cotton hairs swell considerably 
when immersed in water or sodium hydroxide solutioas, but scarcely 
alter in liquids like alcohol or xylene. J. C. W. 

Theory of the Solvent Action of Aqueous Solutions of 
Neutral Salts on Cellulose, Herbert E. Williams {Mem. 
Manchester Phil Soc., 1921, 65, No. 12, 1 — 13). — 1 The solution of 
cellulose in an aqueous solution of a neutral salt is independent 
of the chemical nature of the salt, but it is largely dependent on 
the physical properties of the salt solution. For such a solution 
to dissolve cellulose it must contain a hydrate, that is, an associated 
molecular complex of the salt and water. But this complex must 
be of such an order that it has a viscosity above a certain minimum, 
and a positive heat of dilution between well-defined limits. These 

nutiog conditions will vary according to the nature of the cellulose 
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and the treatment which it has undergone ; hut for any particular 
cellulose the limits will be constant for all salt solutions m water, 

J. F. S. 

The Action of Acetyl Bromide on Cellulose. LXszl6 Zech- 
meister ( Ber ., 1923, 56, [B], 573-578; cf. Bergmann and Beck, 
A. 1921, i, 649; Hess, A., 1922, i, 12; Karrer, A., 1921, i, 311, 
766, 768; Zechmeister, Diss., Zurich, 1913). It does not appear 
to be possible to convert intact or nearly intact cellulose by means 
of acetyl bromide into acetylbromo- derivatives. The material 
behaves indifferently towards the reagent, acetylation or intro- 
duction of the bromine atom only occurring to a marked extent 
as it passes into solution, becoming thereby considerably degraded. 
Hydrogen bromide and acetic acid which are invariably present 
in technical acetyl bromide have a very important accelerating 
action on the acetolysis of cellulose. If the reagent is purified 
by being distilled over bright calcium turnings, its attack is very 

^ By the cautious addition of water to acetyl bromide, it is possible 
to hydrolyse it to any desired extent; it is found that with in- 
creasing hydrolysis its action becomes increasingly energetic. The 
course of the change is followed by analysis of the products which 
can be precipitated with water, since the undissolved fibres are 
not appreciably affected and the soluble products are dimcplt to 
determine. In the initial stages of the change, fission of the cellulose 
molecule appears to he initiated by hydrogen bromide, after which 
the disengaged hydroxyl groups become acetylated. Hydrogen 
bromide is thereby liberated which further hastens the genera! 
degradation. Hand in hand with the step-wise conversion into 
derivatives of simpler carbohydrates there occurs a partial dis- 
placement of the acetyl groups by the bromine atom, which resembles 
the conversion of dextrose penta-acetatc into acetylbromoglucose. 

Starch is converted by technical acetyl bromide into aceto- 
bromoglucose; the yields arc, however, poor, and the conversion 
is effected more readily by acetyl bromide and a large excess of 
hydrogen bromide (cf . Bergmann and Beck, loc. at.). It is remark- 
able that pine wood is soluble without residue in technical acetyl 
bromide (cf. Karrer and Widmer, A., 1921, i, 771). H. . 

[Cellulose Copper Compounds.] Kurt Hess and Ernst 
Messmer (Ber., 1923, 5$, [B], 587—591; cf. A., 1921, b > 
1922, i, 988).— A reply to the recent criticisms of Traube 
vol., i, 186). 

Nature of the Swelling Process. VII. Molecular ^ Pro- 
cesses during Swelling and the Heat of dwelling. j 

Knoevenagel and E. Volz (Koll. Chem. Beihejte, 1923, , 

71* cf A. 1921, i, 420, 709, 710, 771; this voL, i, 0 

tinuation of previously published work. The swelling o 
acetate in binary mixtures of alcohol, nitrobenzene, an of 
has been investigated for a large number of binary mixtur 
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rarious compositions. The results show that the liquid is adsorbed 
jy the cellulose acetate in molecular proportions. The number of 
nolecules of alcohol, benzene, or water adsorbed bears a constant 
■elationship to the number of molecules of cellulose acetate, and 
ffhere binary liquid mixtures of varying composition are used the 
mm of the number of molecules of each liquid taken up in the 
swelling is constant. The heat change occasioned by the swelling 
)f cellulose acetate in the same binary mixtures has also been 
determined. The results although complicated by the nature of 
the process clearly, indicate that the heat change has a molecular 
relationship. J. F. S. 

Graphic Representation of the Decomposition of Mono-, 
Di- ; and Tri-methylamine Gas Mixtures. Rudolf Michel 
(Ckm, Ztg., 1923, 47, 173—174). — A method is developed for 
the graphic representation of the thermal decomposition of the 
methylamines into hydrogen cyanide, ammonia, methane, hydrogen, 
and carbon. All the possible ways in which this may occur are 
summed up in the three following fundamental equations : (1) 
NH 2 Me==NH 3 +H 2 + C ; (2) N(CH 3 ) 3 =HCN+2CH 4 , and (3) 

N(Cfl 3 ) 3 — HCN+4H 2 +2C, and the gas mixtures formed are 
represented each by a corner of a Gibbs triangle, every point within 
the triangle thus representing one of the possible mixtures of gases 
which may arise from the decomposition of a methylamine mixture. 
The thermochemical relationships are also expressed by means of 
a Gibbs triangle in a similar way. G. F. M. 

Researches on Pseudo-bases. IV. A New Synthesis of 
Tertiary Amines of the Form RCH+NRMI 2 . Gertrude 
Maud Robinson and Robert Robinson (T,, 1923, 123, 532— 
543). 

Perhalides of Quaternary Ammonium Salts. Frederick 
Daniel Chattaway and George Hoyle (T., 1923, 123, 654— 

662). 


The Complex Ions formed by Silver Salts and Ethylene- 
diamine in Aqueous Solution. P. Job ( Compt . rend., 1923, 
176, 442 — 445). — The silver-ion forms with ethylenediamine, in a 
dilute aqueous solution of the silver salt, two complex ions of the 
types Agen 2 and Ag en, where en represents a molecule of ethylene- 
diamine. The second complex only exists in any appreciable 
quantity when the concentration of the diamine is very small. 
The equilibrium constants of the two ions are X=6'8xl0 7 and 
£-10* respectively, at 16°. The affinities of the silver-ion for 
ethylenediamine are in normal solution given by 

Ag^+en=(Agen) + +6700 cal. (approx.), 

Mid Ag*+2en=(Agen 2 ) + +10300 cal. (approx.). 

The second value coincides almost exactly with the value cal- 
culated by Bodlander (A., 1904, ii, 122) for the affinity of silver 
lor ammonia. W. G, 
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Crystal Structure of Hexamethylenetetramine. Roscge 
G. Dickinson and Albert L. Raymond (J. Amt. them. Soc., 
1923 45 22 — 29). — Crystals of hexamethylenetetramine have been 
examined by X-ray methods, using spectral photographs and Lane 
photographs. The data thus obtained have been accounted or 
by a structure with tetrahedral symmetry which may be regarded 
as built up of like molecules of C 6 H 12 N 4 in paraUel orientation and 
on a body-centred cubic lattice of edge 7'02 A. Both the carbon 
atoms and the nitrogen atoms are equivalent 
among themselves. This fact is not shown by 
any of the structural formula hitherto put forward 
for this substance, but is in keeping with the 
annexed formula. Two nitrogen atoms are at a 
distance of about 144 A. from each carbon 
atom, and at least approximately m the direction 
of two vertices of a tetrahedron, which is in 
agreement with the accepted view of thetetra* 
hedral nature of the carbon atom. J. F. S. 


CH» 


r H, \ r 

A C A 

OH, OH, 
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Compounds of Normal Salts with Ammo-acids and Poly- 
peptides. Paul Pfeiffer (Z. angeio . Chm ., 1923, db 137- 
138).— Compounds o£ the types MeX,lA; MeX,2A , MeX,4A , 
MeX»lA; MeX 2 ,2A; MeX 2 ,3A; MeX*4A; a md MeX 3 M such ss 
NaBr,NH 2 -CH 2 -C0 a H,H 2 0 ; 

KBr,4NHMe-CH 2 -C0.,H,4H 2 0 ; CaGl 2 ,NH 2 HH 2 <I0 2 H,3H 2 0 , 
and CaBr.,3NH.-CH 2 -C0 2 H have been prepared m crystalline lom 
and they yi eld " clear neutral aqueous solutions. From a consider- 
ation of their solubihty, optical activity, » nd 
freezing point in aqueous solution, it is c ° nclud ^. *^*^1 Zt 
plex compounds exist even in solution. Hence it I 3 auggested “» 
the adsorption of salts by the more complex coUoids, 8Uch » 
albumin, is partly due to chemical combination, and the fact that 
such adsorption does not occur in definite constantproi^rtaon 
ascribed to the inabifity of the normal salt to P e jf ^ 
into the complex albumin molecules. This ch ®“' c ?i ] t ^ 
adsorption is also considered to hold good in mdustn P 
such as dyeing, weighting of silk, and tanning. 

Synthesis of Two New Leucines. K Kuroso 
1922, 134, 434 — 436). — x-Amino-x-methylvalertc oenf and “7 
a\i-dimethylproponic acid have been prepared y ® ' ■ a t 

Zelinsky and Stadnikoff. The former melts m a ca tel tube at 
295° and forms a deep blue copper salt, readily solubl ^ 

and in spirit. 

191°. The second acid melts m a sealed tube at -hi a ^ 
a deep blue copper salt, easily soluble in water. 

A New Type of Nitrogenous Sugar Derivative Job 

Pryde (Rep. Brit. Assoc., 1922, 357—358). Te ram XS>^ „ 
was oxidised to tetramethylglucomc acid, which wa 
the lactone. When this was treated with dry .Reared t» 

solution, a crystalline compound was obtained which ppe 
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be, not the acid amide, but an amino-lactone. When this was 
treated with cold alkaline hypochlorite, a crystalline substance 
was obtained having the composition of the expected intermediate 
carbimide, but also having, from its behaviour, the constitution of 

an internal urethane, OMe-CH<^Q^>NH. The formation of 

this substance shows the stabilising effect of methyl groups in the 
sugar chain and is an interesting example of the conversion of a 
carbohydrate int-o a derivative in which nitrogen is present in a 
stable cyclic substituent. E, H. R. 


A Remarkable Occurrence of Carbamide. Edmund 0 
von Lippmann (Rer., 1923, 56, [B], 566— 567).— A deposit observed 
in the blind end of a tube connected with the main steam supply 
of a beet-sugar factory was found to consist of nearly pure carb- 
amide. The aminoniacal liquor of the evaporating plant was 
used as feed water for the boilers, and was apparently unusually 
rich in ammonia. Ammonium carbamate appears to have been 
the precursor of carbamide. H. W. 


Urethanes from Chlorine-substituted Secondary and Ter- 
tiary Alcohols. Lester Yoder (J. Amer. Chem. Soc., 1923, 45, 
475-479).— The carbamates of chlorine-substituted secondary and 
tertiary alcohols containing a trichloromethyl group were prepared 
by treating the sodium or the magnesium bromide derivative in 
benzene or ethereal solution with carbonyl chloride and then 
adding ammonia to the acid chloride thus formed. In this way 
were prepared dimethyltrichbromethylcarbinyl carbamate , m. p. 102°, 
jihmyltrkhloromethylcarbinyl carbamate, m. p. 127°, dimethyl! ri- 
cMarmdhylcarbinyl carbanilate, m. p, 118°, dimetkyldickloromethyl- 
wrbinyl carbamate, m. p. 122°, and methyltrichloromethylcarbinyl 
carbamate, m. p. 125°. 

Chloral hydrate condenses with glycerol in the presence of zinc 
chloride to give 24richloromethyl-l : S-dioxolaneA-carbinol , 


CCL-CH<r 0 ’F* 

LU 3 CK ^ ( >C H -C% 0H ’ 

\p- 125 — 128°/10 mm,, which yielded a urethane , m. p, 114°. 

fhe new alkyltrichloromethyl carbamates are tasteless and 
odourless. Methyl- and dimethyl-trichloromethyl carbamates have 
yute a strong hypnotic action. The dioxolane has a marked and 
feting hypnotic effect but its urethane has practically no hypnotic 


W. G. 


Ethyl Succinamate. P. P. Rubcov (,/. Buss, Phys. Chem, 
t°c. } 1918, 50, [1 — 2], 136 — 137). — Ethyl succinamate, 
KH 2 *CO*CH 2 *CH 2 *Cb 2 Et, 

?' b. p. 230 — 240°, is obtained by heating the silver salt 

e ^responding acid in a sealed tube for two hours at 60 — 65° 
m ethyl iodide. r. X. 

Decomposition and Formation of Calcium Cyanamide, 

R bimucH (Z. Elektrochem 1922, 28, 529— 542).— The con- 
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ditions under which the decomposition and formation of calcium 
cyanamide occur have been experimentally investigated. It jg 
shown that the decomposition of calcium cyanamide, which com- 
mences above 1100°, is not determined solely by the temperature. 
Above 1200°, calcium cyanamide sublimes, but at 1300° a re-form, 
ation of calcium carbide can be deduced from the separation of 
lime and carbon in the nitrolime reaction. The carbon monoxide 
thus produced decomposes the pure sublimed calcium cyanamide 
partly with the formation of lime and carbon and partly with the 
formation of calcium carbide. Pure calcium cyanamide sublimes 
at 1300° without previously melting; the addition of .approximately 
10% of lime reduces the* melting point to 1200°, and an addition 
of 15% of calcium chloride reduces it to 850— 900°^ Calcium 
cyanamide, free from carbon, decomposes above 1000° jvit-h the 
liberation of nitrogen according to the equation CaC+N|-— CaCN* 
Dissociation pressure measurements have been made for various 
temperatures ; the following values are recorded : 1000°, 2*5 mm, 
1100°, 14 mm., 1140°, 32 mm., and 1190°, 73 mm. The addition 
of other materials to calcium cyanamide has little effect on the 
dissociation pressure at temperatures below 1200°, but above this 
temperature, due to the rapid sublimation of the calcium cyan- 
amide and consequent reduction of the concentration, the dis- 
sociation pressure is strongly reduced. The decomposition of 
calcium cyanamide takes place with a much smaller nitrogen 
pressure than is the case with nitrolime under the same temperature 
conditions. The presence of carbon, therefore, raises the dissoci- 
ation pressure, very probably under the influence of the reaction 
CaC 2 — CaC+C which takes'place from left to right below 1100° 
and in the opposite sense above this temperature. The process is 
a heterogeneous one, the course of which is determined by the 
constitution of the surface and the velocity of diffusion. The 
nitrolime reaction represented by the equation CaC 2 %N 2 =UU\+l 
can be regarded as made up of the two reactions indicated by 
equations, above. A primary formation of cyanide is unlikely. 
The heat change of the formation of calcium cyanamide has been 
calculated on the basis of the Nernst heat theorem, and the value 
61400 cal. obtained. It is likely that the heat change in the 
formation of nitrolime does not differ much from this valuebut is 
possibly a little higher. " • * * 


Action o! Organometallic Derivatives of Magnesium on 
Nitriles. P. Bruylants (Bull, Acad. roy. Belg 1922, [vj, , 
7 — 23) . — Acetonitrile (1 mol.) reacts with ethereal magnesium 
methyl (ethyl) bromide (1 mol.) to give methane (ethane) (1 mol.], 
and, according to conditions, either diacetonitrile, or one ot » 
condensation products (3-cyano-6-hydroxy-2 : 4-dimethypyn 
fcf. Moir, T., 1902, 81, 100] or 6-amino-3-cyano-2 : 4-dimetnyi- 
pyridine [of. von Meyer, A., 1908, i, 9091). The initial censed 
the reaction is to be represented thus : C^-CN^—CHj.C. 
CILiCiNMgBr —*■ NH:CMeOH,-CN. No acetone is formed,* 
special care is necessary if diacetonitrile itself is required. 
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0 ther substances are formed : (1) a solid substance, C ft H 7 H 8 ( ?), m. p. 
198 — 200 °, converted by boiling water into ammonia and a substance 
0 f m- P* 135°; and (2) a base, C 7 H 7 N 2 (?), m. p. 123°, giving a 
ddoroauraie , m. p. 103°. E. E. T. 

Action of Organometallic Derivatives of Magnesium on 
Nitriles. Omee de BooserIs (Bull Soc. chim. Bdg 1923, 32, 
26 — 51 )— An investigation affording further evidence that nitriles 
do not always behave normally with the Grignard reagent. y-Chloro- 
kutyronitrile, when treated with an equimolecular proportion of 
magnesium ethyl bromide, is converted into four substances, as 
follows : (1) cycioPropyl ethyl ketone (23 — 25%) (cf. A., 1909, 

1 226). (2) Ethyl y-chloropropyl ketone (14 — 17%), colourless 
liquid, b. p. 182-183°/761 mm., or 77*5 — 78*5°/15 mm., nf 1*4411, 
m 1*0269 ; gives a semicarbazone, m. p. 98—99°; with solid 
potassium hydroxide gives cyclo-propyl ethyl ketone (cf. A., 1889, 
843), the latter giving the chdoro-ketone when treated with hydro* 
chloric acid. This fraction (2) also contains cyclo propyl ethyl 
jcttimm, liquid, b. p. 127 — 128°/759 mm. ( hydrochloride , solid, 
b. p. 160 — 170714 — 16 mm.) (cf. A., 1920, i, 485). (3) Ethyl 
amyl ketone ( 1). (4) Polymerides of cyclopropane carboxylo nitrile. 
When, in the above reaction, two molecular proportions of Grignard 
reagent are used, the yields of fractions (1) and (2) become, 
respectively, 28—30% and 27—31%. 

The interaction of magnesium ethyl bromide and ethyl y-chloro- 
propyl ketone affords as primary product the expected diethyl- 
ycMoropropylcarbinol, but the latter on distillation, even under 
diminished pressure, decomposes to give (1) fi-ethylhexylene (3£-<mcfe, 
b. p. 145-150°, n® 1*4317, df 0-8703, (2) t-chkro-y-ethylb- 
krene, b, p. 173°, »f? 1*4524, cf|° 0*9102, and (3) an inseparable 
mixture (b. p. 90 — 105°/15 mm.), probably containing diethyl- 
y-chloropropylcarbinol and y^dichloro-y-ethylhexane (cf. A., 1909, 
i, 79). The product of the interaction of magnesium ethyl bromide 
and ethyl y-chlorobutyrate, evidently the above carbinol, decom- 
poses, even on distillation under diminished pressure, more of the 
chlorohexene being produced in this case. 

p-Chlorobutyronitrile (1 mol.) and magnesium ethyl bromide 
(l mol.) give rise to a mixture containing (1) the two isomeric 
crotononitriles (cf. A., 1922, i, 817), (2), the trimeride of one of 
these, white needles, m. p. 173 — 174°, b. p. 215 — 240°/13 mm., 
and (3) a small quantity of a mixture of two ketones. When 

2 mols, of Grignard reagent are used, the main product is the 
trimeric crotononitrile. 

tx-Chlorobutyryl chloride, when added to aqueous ammonia at 
7 is converted into a •chlorobutyramide, which also is formed when 
methyl a-chlorobutyrate is digested for several hours with con- 
centrated aqueous ammonia . The author notes that the chlorination 
ri a mixture of butyric acid and butyryl chloride gives, besides 
“•chlorobutyryl chloride, the anhydride, b. p. 125 — 130°/15 mm. 

a-Chlorobutyramide, white needles, m. p. 81°, gives a-chloro- 
butyronitrile with thionyl chloride. This nitrile, with one mole- 
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cular proportion of magnesium ethyl bromide, is converted into a 
mixture containing (1) a small quantity of an unsaturated hydro, 
carbon ( 1), b. p. 76—85°, (2) the two crotononitnles, and (3) 
identified products of higher b. p. When two molecular propor- 
tions of Grignard reagent are used, no hydrocarbon is formed and 
very little crotononitrile, the main product being an amine, which 

the author believes to be yl-imino-y-et hyl hexa n c , 

The latter boils at 157—158°, combines with calcium chloride, 
forms a hydrochloride (white needles, m. p. 185—186°), gives a 
yellow crystalline chloroplatinate and reacts with bromine to give 
a N- 6 romo -derivative. A secondary product of the above reaction, 
of unknown constitution, boils at 118— 123°/15 mm. E. E. T. 


Solubility of Prussian Blue. Moritz Koiin (Momtsh., 1923, 
43, 373 — 376). — Prussian Blue dissolves in solutions of the neutral 
oxalates of potassium, sodium, and ammonium to give greenish 
solutions. The interaction of ferric chloride and potassium ferro- 
cyanide, even if an excess of one of these substances is present, 
does not lead to a precipitate of Prussian blue in presence of these 
neutral oxalates. The above green solutions, unlike those of 
Prussian blue in aqueous oxalic acid, are true solutions. 

V , 17, T 


The Formation of Hydroxamic Acids from Keten. Charles 
De Witt Hurd and Paul B. Cochran (J . Amer. Ghem* Soc. r 1923, 
45, 515— 521).— Keten will react readily with a monohydroxainic 
acid to form, not only a monoacetyl ester, but also a diacetyl ester. 
In this way, from pyromucylliydroxamic acid the authors obtained, 
not only the monoacetate, m. p. 94 — 96°, but also the diacetate, 
m. p. 54 — 55°, Similar results were obtained with diphenylacet- 
hydroxamic acid and benzhydroxamic acid. 

An improved apparatus is described for preparing keten by the 
method of Schmidlin and Bergman (A., 1910, i, 816), the unde- 
composed acetone issuing from the reaction tube being removed 
from contact with the keten almost as soon as it leaves the tube. 

The similarity of the behaviour of keten and of phenylthiocarb- 
inside towards monohydroxamic acids is discussed. W. G. 


Mercury Propyl and Mercury tsoPropyl. Marcel Gorki 
(Bull Sci. Pharmacol , 1922, 29, 297-305; from Chem. Zentr, 
1922, iii, mi).— Mercury dipropyl is prepared by the action ot 
sodium amalgam on propyl bromide in the presence of ethyl acetate. 
It is separated from the products of reaction by distlU i a ^ 0 0 I )^ A steam 
and subsequent fractionation; it has d° 2*046 ; b.p. 189°/760 ma ; 
82 — 86°/25 mm. From the residue after steam distillation mercury 
womil is obtained after crystallisation from ethyl alcohol m leaflets, 
m. p. 135°. Mercury propyl chloride is obtained by the action o 
mercuric chloride on mercury propyl in alcoholic solutions ; l oms 
white scales, m. p. 143°. Mercury propyl bromide , from the action ^ 
bromine on mercury propyl, forms leaflets, m. p. 135 . M £ 
propyl iodide is crystalline, m, p. 113°. Mercury jpropy j 
from the action of acetic anhydride on mercury dipropyi o 
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acetic acid on the corresponding hydroxide, is crystalline, m. p, 
57 — 58 °. Mercury dmopropyl has b. p, 75 — 77°/25 mm., #2 05. 
)Urmry isopropyl hydroxide is prepared by the action of moist 
silver oxide on one of the halides. It gives with the corresponding 
acids, mercury isopropyl sulphide, m. p. 60 °; mercury iso propyl 
cyanide, m. p. 85° ; mercury isopropyl acetate, m. p. 95° ; mercury 
isopropyl chloride , needles, m. p. 97°. Mercury iso propyl bromide 
forms needles, m. p. 98°; mercury iso propyl iodide , leaflets, m. p. 
•125°. G. W. R. 

Low Temperature Coal Tar and the Products of its Super- 
heating* Franz Fischer (Ber., 1923, 56, [B], 601—603).— In 
a recent communication, Schutz (this vol., i, 195) has described a 
low temperature tar which differs greatly from that obtained 
previously by the author and his co-workers (A., 1917, i, 258; 
1920, i, 277), in that it contains very considerable amounts of 
benzene and phenol. The differences cannot be attributed solely 
to the differing types of coal employed ; it appears that the product 
examined by Schutz was a superheated low -temperature tar. The 
temperature _ employed (500—600°) is considerably higher than 
that which is actually necessary, and the structure of Schutz 's 
retorts is such that the volatile products are necessarily exposed 
to the highest temperature of the furnace. Under these conditions, 
it has been shown previously that hydroaromatic hydrocarbons 
are dehydrogenated to benzene, and phenols with a long side 
chain are transformed into phenol and olefinic hydrocarbons. The 
volume of gas obtained by Schutz from each ton of coal is much 
greater than that usually observed in low-temperature work, and 
affords additional evidence of secondary decomposition. H. W. 

The Benzene Theory. C. W. A. Lely {Chem. Weehblad, 

\ 923. 20 , 82 — 83). — An answer to criticisms by Olivier, by Prins, 
ted by Sehoutissen (this vol., i, 195, 196) of the triangular formula 
Suggested by the author (this vol., i, 99 ). S. I. L. 

| Is Kekule's Benzene Theory Tenable? C. W. A. Lely 
Whan. Weehblad , 1923, 20 , 90 — 96). — The triangular formula and 
be theory of synchronous rotation put forward for benzene (this 
[°V> 99) are developed and extended to pyridine, thiophen, pyrrole, 
pinoline, pyrazole, glyoxaline, etc. S. I. L. 

Solubility of ci/cfoHexane in Liquid Sulphur Dioxide. 

If , Sev . ER and V ‘ ^ UNBAK [Trans. Hoy , Soc. Canada, 1922, 16, 
u, 307— 310) —A determination of the equilibrium diagram of 
p 8 >' s tem liquid sulphur dioxide-cydokexane indicates the exist- 
ence of a transition point at — 17'0°, corresponding with the 
aximum solubility of sulphur dioxide in cyclohexane, and of a 
pectic point at —72-5°, at which temperature the solubility of 
L r Xane m sulphur dioxide is very small. Above 13-6°, 
P p m ds are miscible in all proportions. No evidence of the 
formation, of compounds of the two substances, as suggested by 
ftoore, Morrell, and Egloff (A., 1918, i, 285), was obtained. 

J. S. G. T. 
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Trifluoromethylct/clohexane . Fr^d. Swarts (Bull Aarf 
toy . Belg., 1922, [v], 8, 505 — 530; Bull. Soc, chim . Belg., 1923 ' 
32, 70 — 79. — A continuation of previous work (A., 1921, i, 656)! 
The m. p. of trifluoromethylcyctohexane is — 103*4° to — 103*5°] 
The group *CF 3 is even more resistant to reagents in this case than 
in the case of benzotri fluoride. Trifluoromethylcyciohexane jg 
hydrolysed to cycfohexanecarboxylic acid only to the extent of 3 °/ 
when heated at 180° with aqueous hydrobromic acid (d l* 7 &Jj 
for eighty hours, in presence of silicon dioxide. Neither sodium 
hydroxide nor sodium amalgam affects the fluoro-compound i a 
alcoholic solution. Bromine (1 mol.), at 130° under pressure, 
affords the fowrco-derivative, a colourless liquid, b. p. 177 — 178°' 
rf 16 1*561, together with the dibromo - derivative (the main product)' 
b. p. 218—220° (slight decomp.), or 120— 122° /30 mm., d 17 1 * 912 ] 
and a little tribromo- derivative, b. p. 260 — 265° (slight decomp.), 
The introduction of a bromine atom into the cyclohexane ring in 
this case facilitates further substitution. An excess of bromine 
(under pressure, at 170°) converts the original fluoro-compoMd 
into a mixture of 3 : 4- and 2 : 5-dibromobenzoic acids and another 
substance not identified. Dilute permanganate solutions have 
little effect on the fluoro-compound at water-bath temperatures; 
no toluene derivatives are formed, the change that does occur 
resulting in complete oxidation of the molecule. 

In an attempt to prepare the hexanol from trifluoromethy]. 
brdmocycfchexane, the latter was heated under pressure with u 
aqueous suspension of mercuric oxide, and gave rise, instead, to 
trijluormetk/kychhexene , a mobile liquid, b. p. 104*5 — 105*5°, 
cf 16 H27 ; dibromide ( ?), b. p. 219—220°. 

Zinc and ethyl alcohol converted trifluoromethyldibromocyc/o- 
hexane into what is probably the same hexene. The product boils 
at 104*7 — 104*9°/762 mm., and has d° T1368 and d 16 1*1194. It 
forms a constant boiling mixture with alcohol (b. p. 74*4 a ; 57*5% 
of the hexene). 

In the dibromo-dcrivative, one bromine atom is in position 3 
(*CF 3 in 1), and the other in position 2 or 4. 

Nitric acid ( d 1*15) at 130° converts trifluoromethylcycMexane 
into a mo n ondro-derivati ve, but a large amount of decomposition 
occurs (see below). The nitro-derivative is a viscous liquid, b. p. 
224—225° or 124*5°/30 mm., d 16 1*3154. The sodium derivative is 
very soluble in alcohol. Among the products of decomposition 
referred to were isolated trifluoroacetic, succinic, and trifluoromethyl- 
adipic acids ( ?) ; other products probably were fluoro -derivatives cf 
C 8 and C 7 carboxylic acids. Similar decomposition products were 1 
obtained by heating the nitrocycfohexane with nitric acid. 

E. E. T. 

The Isomeric Trinitrotoluenes. H. Brunswig (Z. 
Chem., 1923, 36, 75 — 76). — A short review of the work to date 01 
the preparation of the six isomeric trinitrotoluenes. The reside 
of an investigation on the stability of these compounds toward 
heat, either alone or mixed with one-fifth of their weight of sodiuw 
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tydroxide, and on their behaviour towards sodium carbonate and 
oxide in boiling alcohol are given in tabular form with a view 

0 supply a method for their identification, and also for their 

letection in the manufactured product. Their detonation tem- 
jeratures, when heated alone, are all in the neighbourhood of 
j 00 ' J and are too close to one another to be of service. The remain- 
Ug tests applied resulted as follows— a-Trinitrotoluene [2:4:6] 
a) m. p- 80*5°. (6) Crystallises from methyl alcohol in needles. 
! c j With sodium carbonate in boiling alcohol, coloured dark reddish- 
brown without transformation into dinitrocresol ; on continued 
boiling is converted into another dark salt. ( d ) With lead oxide 
[q boiling alcohol, unaltered, (e) Detonation temperature mixed 
mth sodium hydroxide, 230—233°. ^-Trinitrotoluene [2:3:4] 
(a) m. p. {b) Needles, (c) Forms sodium dinitrotolyloxide 

readily, (d) Gives the readily detonated lead dinitrotolyloxide. 
(c) 208—215°. y-Trinitrotoluene [3:4:6] (a) m. p. 104°. 
(ft) Granulates, (c) and ( d ) As with p-compound. (e) 193—198°. 
2 -Truhtrotoluene [3:4:5] (a) m. p. 137 5 (134°). (6), (c), and (d) 
Ab with y-compound. (e) 252°. c-Trinitrotoluene [2:3:6] (a) 
m,p. 111°. (6) Needles, (c) Some sodium dinitrotolyloxide very 
jlowlv formed, (d) Almost unattacked, (e) 249 — 250°. ^-Tri- 
nitrotoluene [2:3:5] (a) 97°. (6) Granulates, (c) and (d) As 
kith p-compound. (c) 268—271°. T. S. W. 

Solubility of 2 : 4 : 6-Trinitrotoluene in Organic Solvenets. 

1 A. Taylor and Wm. H. Rinkenbach (J. Amer. Chem . 8oc. t 
1923, 45, 44 — 59).— The solubility of 2 : 4 : 6 -trinitrotoluene has 
jeen determined at a series of temperatures in water, aniline, 
pyridine, toluene, acetone, benzene, carbon tetrachloride, 95% 
lihyl alcohol, chloroform, carbon disulphide, and diethyl ether. 
hi equimolecular compound is formed in pyridine solution which 
gists at temperatures below 40° and melts at 40 — 42°. The 
following data are recorded, in grams per 100 g. of solvent : water, 
13°, 0*0110; 5*9°, 0 0113; 20*0°, 0*0120; 33*1°, 0 0203 ; 44-2°, 
10340; 45°, 0*0370; 53 0°, 0 0534 ; 57*15°, 0*0614; 73*25°, 0*0963 ; 
144°, 0*1375, and 99*5°, 0T467; ether, 0*3°, 1*75; 59°, 2*13; 

3*33; 26*0°, 3 92, and 33*0°, 5*15; 95% alcohol, 0*3°, 0*70; 
12*0°, 1 99; 40*1°, 2*98; 45*0°, 3*70; 50*0°, 4*61; 55*0°, 6*08; 
)9‘8 a , 8*14; 65*0°, 11*40, and 74*0°, 18*58; carbon disulphide, 0*3°, 
1158; 5*6°, 0*20; 11*1°, 0*27; 24*5°, 0*62; 30*1°, 0*84; 35*0°, 
112; 40*0°, 153 ; 45*0°, 2*02, and 46*3°, 2*20; carbon tetrachloride, 
13°, 0*22; 5*6°, 0*28; 11*1°, 0*37; 24*5°, 0*76; 35*0°, 1 32 ; 45*0°, 
37; 57*0°, 5 33 ; 61*7°, 8*14; 67*0°, 13*68; 72*5°, 20*72, and 
82°, 29*76; chloroform, 0*3°, 6*33; 32*0°, 37*7; 40*1°, 66*6; 

101; 50*0°, 150; 55°, 218; 59*8°, 296, and 65*0°, 442. The 
ther solvents mentioned above dissolve very large quantities of 
unitrotoluene, and in these cases the solubility was determined 
7 the cooling-curve method. The whole of the values are recal- 
ntated to grams per 100 g. of solvent and tabulated, giving the 
ombuity for temperatures in 5° intervals over the whole range 

Ixammed. J g. 
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Preparation of Salts of 1 : 3-Dimtro-4 : S-dinitrosobenze^ 

Hans Rathsbueg (Brit. Pat. 190844).— Sparingly soluble salts of 
1 : 3-dinitro-4 : 5-dinitrosobenzene are obtained by heating pi Cry | 
chloride (25 kg.) in aqueous suspension with a solution of ecxliuni 
azide (7 kg.) in 300 litres of water for one hour at 80— 90°, and 
for three hours at 90 — 100°, whereby the picryl azide first formed j 
transformed with loss of nitrogen into 1 : 3-dinitro-4 : 5-dinitros( 
benzene } which is separated from the mother-liquors, converts 
into its sodium salt by treatment with sodium hydroxide, and thi 
in the moist state is allowed to react with the acetate or chloride 
of the metal of which the dinitrodinitrosobenzene salt is required 

G. F. M. 

Sulphinic Acids. Julius von Braun and Wilhelm Kaiser 
{Ber,, 1923, 56, [£], 549— 553).— The action of aromatic sulph- 
onyl chlorides on dithiocarbamates takes place unexpectedly 
in accordance with the scheme 2NB 2 , GS , SH,NHR 2 “1“G1‘S0 2 R 1 =: 
NR 2 *CS'S’S-CS-NR 2 +NHR 2 ,HC1+S0 2 H-R 1 ,NHR 2 , and thus affords 
a ready method of preparing sulphinic acids. The conversion of 
the latter into amides has not been effected previously 
Knoevenagel and Polak, A., 1908, i, 971; Hilditch and Sum 
A., 1909, i, 18). It is now shown that the transformation occurs 
normally in the presence of an indifferent solvent, but that the 
new amides are much more readily decomposed than the analogous 
carboxylamides ; they are unable to yield derivatives of the amide- 
chloride and imide -chloride types. 

Dimethylamine, carbon disulphide, and bcnzenesulphonyl chloride 
give tetramethylthiuram disulphide, m. p. 150 — 154 3 , (?) benzene- 
sulphondimethylamide, and benzenesulphinic acid, m. p. 83°, which 
is conveniently isolated through its ferric salt (of. Thomas, T., 
1909, 95, 342)." Piperidine, carbon disulphide, and benzenesulphonyl 
chloride give dipiperidylthiuram di&ulphide, m. p. 128°, and benzene- 
sulphinic acid. p-Toluenesulphinic acid, m. p. 84°, is prepared 
from piperidine, carbon disulphide, and p-toluenesulphonyl chloride, 
whilst tetrahydi-onaphthalene-p-sulphonyl chloride gives dipiperidyl- 
thiuram disulphide, tetrahydronaphthalene - [i-sidphonylpiperidide, 
C l0 H ^’SO^CrNH 10 , m. p. 98—100°, and tetrahydronaphthalene- P- 
sulphinic acid , colourless needles, m. p. 87 — 88°. 

Benzenesulpkinanilide, SOPh’NHPh, m. p. 112 — 114°, is pre- 
pared by the action of benzenesulphinyl chloride on two molecular 
proportions of aniline dissolved in ether at 0°. It is extensively 
decomposed by boiling acids ■ without appearing to undergo a 
smooth fission into benzenesulphinic acid and aniline, which can, 
however, be brought about by cold, aqueous-alcoholic alkali hydr- 
oxide solutions. Bmzenesulphinpi'peridide has m. p. S3 5 afk r 
softening at 80° ; it is energetically attacked by phosphorus penta- 
chloride even in the presence of chloroform, and gives chlorinated 
compounds, the reaction appearing to occur in a direction different 
from that of benzoylpiperidine. BenzcimulpUndimdhylmm 
80Ph*NMe 2 , is a yellow liquid, b. p. 90° /2— 3 mm. Benzene- 
sulpkinamidc has m. p. 121°. Tdwm-p-sulphinyl chloride, b. P- 
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115 — -l20 e /4 mm., is converted in a similar manner into the corre- 
sponding anilide, m.*p. 138°, and amide , colourless needles, m, p. 
120° after softening at 117°. H. W, 

Alkylamides of Aromatic Sulphonic Acids. W. Bader 
^nd D. A. Nightengale (U.S. Pat. 1433925).— When xylene- 
ilphonyl chloride and methylamine hydrochloride are heated with 
! jdium carbonate at 80 — 100° in presence of moisture not exceed- 
\g 5%, xylenesulphonmethylamide is produced and may be 
^covered by extraction with benzene. The instance quoted is 
an example of a reaction of more general application. Benzene 
or other diluents may be present. Chemical Abstracts . 


preparation of Aromatic Sulphones. G. Fouqhe and 
j. Lacroix [Butt. Boc. chim 1923, [iv], 33, 180— 183).— By the 
prolonged action of sulphuric acid on aromatic hydrocarbons or 
their derivatives under such conditions that the water formed 
during the reaction and condensing in the reflux condenser is not 
allowed to run back into the reaction mixture, aromatic sulphones 
were obtained in good yield. Their formation may be due to the 
L m of a further quantity of hydrocarbon on the sulphonic acid 
■ T produced, as, for example, with benzene, PhS0 3 H-}-C 6 H 8 = 
SO/hs+HsO, or more probably by reason of the decomposition 
of the sulphonic acid under the influence of heat and in the absence 
of water, thus: 2PhS0 3 H^S0 2 Ph 2 +H 2 S0 4 . The conditions 
required for the reaction were obtained by interposing between 
the reflux condenser and the reaction vessel a flask with a side 
tubulure in the bulb, a tube bent at right angles passing through 
this tubulure and connecting with the neck of the reaction flask. 
By this means the water and the hydrocarbon condensing in the 
reflux condenser flow back into the tubulated flask and separate 
into two layers, and consequently only the lighter hydrocarbon 
flows back through the tubulure into the reaction flask. When 
the substance to be sulphonated is heavier than water, the con- 
necting tube is bent downwards to the bottom of the tubulated 
flask, so that the lower layer passes back into the reaction flask 
linstead of the upper aqueous layer; a small orifice on the upper 
side of the tube just before the bend serves for the passage of the 
vapours from the reaction flask. By means of this apparatus 
diphenylsulphone, m. p. 128°, di-p-cMorodiphenyhulphoue, m. p. 
146°, di-ip.bromodiphenykulphone, m. p. 171°, and di-p-hydroxy* 
diphenylsulphone, m. p. 240°, were prepared. G. F. M. 

Doubly Refractive Naphthalene. W. Kirby (J. Soc. Chem, 
M, 1923, 42, 58t).— When naphthalene, m. p. 807°, d .\ g M85, 
is melted in a suitable vessel and allowed to cool, the substance 
m contact with the sides of the vessel solidifies to form a clear, 
ransparent mass which is doubly refractive; the resolving power 
f more than 30% greater than that of Iceland spar. W P. g. 

Some Fluoro-derivatives of Diphenyl. Th£o van Hove 

li Bd $" 1922 ’ 8 * 605-530; Bull S*. chim. 

^•>19-3, 32, 52 — 70).— Diphenyl (500 g.) is nitrated in the cold 
vol. cxxrv*. l. n 
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with an acetic acid solution containing 2 mols. ol nitric acid (d 
After a time, most of the 4-nitrodiphenyl separates, and from the 
mother-liquor, by precipitation with water, etc., and distillation 
under diminished pressure, 2-nitrodiphenyl (195 g.) is obtained, 
b. p. 200— 205° /30 mm,, together with more 4-nitrodiphenyl (350 ^ 
in all). _ | 

In the reduction of 4-nitrodiphenyl by means of tin and hydrochloric 
acid, the sparingly soluble chlorostannate is best separated by filtra .1 
tion. 4-AminocUphenylboilsat210 — 212°/25mm. 2-Aminodiphenyij 
forms a soluble chlorostannate, and boils at 189 — 191°/30 mm. \ 

4 -Fluorodiphenyl, obtained by diazotising 4-aminodipbenyl i n : 
hydrofluoric acid solution, and subsequently heating at 60°, forms 
colourless plates, m. p. 74-2°, b. p. 253°, and is volatile in steam, j 
^-Fluorodiphenyl, obtained similarly, colourless prisms, m. p. 73 . 5 °] 
b. p. 248°, is also volatile in steam. 

The nitration of 4-fluorodiphenyl in acetic acid solution, using 
nitric acid {d 1-5), gave three products : (a) ±-fluoro4' -nitrodipknyl } 
needles, m. p. 123°, giving p-nitrebenzoic acid on oxidation; 

(b) an approximately equal weight of 4:-jluoro-2' -nitrodiphenyl, 
needles, m. p. 59—60°, giving, on oxidation, p-fluorobenzoic acid, 
and (c) a very small quantity of i-fluoro-2-nitrodiphenyl, prisms, 
m. p. 53 — 54°, giving, on oxidation, 4-fliicro-2-nitrobenzoic acid, 
m. p. 130°. In the fust experiment, but never subsequently, the 
author obtained pale yellow prisms, m. p. 43 — 43-6°, which, on 
keeping, became opaque, and then melted at 58°. This is apparently 
a case of dimorphism. 

^■FluoroA' -aminodiphenyl, obtained by the reduction of the 
corresponding nitra-compound, forms colourless leaflets, m. p. 120 °; 
hydrochloride , sparingly soluble leaflets ; sulphate and oxalate, very 
sparingly soluble leaflets ; acetyl derivative, m. p. 205 — 205-5°. 

1- Fluoro-'F-aminodiphenyl, colourless crystals, m. p. 42-42-5°, 

b. p. 186 — 187°/40 mm., forms a hydrochloride , m. p. about 210°, 
and a sulphate , which are much more soluble than the corresponding 
salts of the 4'- derivative. The amine, on oxidation, gives p-fluoro-. 
benzoic acid and yields an acetyl derivative, m. p. 120 °. ) 

4 -Tluoro- 2 -nitrodiphenyl, on reduction, gives an amine, the| 
acetyl derivative of which melts at 98°. 

2 - Fluorodiphenyl gives rise to three isomeric nitrorderivative* : 
(a) a small quantity of colourless needles, m. p. 81°, probably 
t-fluoro-k-nitrodipheiiyl, since the acetyl derivative (colourless 
prisms, m. p. 155°) of the amine obtained by reduction gives, 
on oxidation, benzoic acid, ( 6 ) 2-fluoro-4/ -nitrodiphenyl, yellow 
needles, m. p. 74 - 5 °, giving, on oxidation, p-nitrobenzoic acid, and 

(c) Z-fluora-V'-nitridiphenyl, prisms, m. p. 71-5°, giving o-iiitro* 
benzoic acid on oxidation. 

%-Fluoro-2' -aminodiphenyl, colourless crystals, m. p. 91°, gives a 
very soluble hydrochloride , m. p, about 205°, a soluble sulfh^^ 
afcd an dcetyl derivative, colourless needles, m. p. 102°. 2-Fhoro- 
4'- aminodiphenyl , m. p. 36°, b. p. 199 — 201°/25 mm., gives a spar- 
ingly soluble hydrochloride, m. p. above 250°, a sparingly soluble 
wdphate, and an acetyl derivative, m. p. 147— 148°. 
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In the nitration of diphenyl, small quantities of a yellow, crystal- 
line solid, m. p. 202°, probably 3:5: i' -trinitroA-hydroxydiphenyl , 
are formed. 4-Fluorodiphenyl, similarly, gives rise to a small 
quantity of a solid, C^H^NgF ( ?), probably a fluorodinitro - 
kydroxydiphenyl. E. E. T. 

The Products of the Bromination of as-Diphenylethylene . 
P. IiPP (Be?'* 1923, 56, [B\ 567— 571).— The author’s experiences 
in the bromination of camphene has led him to examine the 
behaviour of other asymmetrically substituted ethylenes, and for 
this purpose as-diphenylethylene, CPh 2 !CH 2 , has been selected. 
Under certain conditions, the normal dibromide can be isolated, 
but it passes somewhat readily into diphenyl vinyl bromide. Under 
drastio treatment, the latter substance suffers rearrangement of 
the dipbenylvinyl residue, whereas under milder conditions the 
radicle remains intact. 

£. [In part with W. Ludicke,] — zfi-Dibromo-oLix-diphenylethanc, 
CPhjjBrCHgBr, is obtained by the gradual addition of a solution 
of dry bromine in carbon disulphide to cw-diphenylethylene dis- 
solved in the same medium at a temperature not exceeding 0 ° 
and subsequent removal of the solvent in a vacuum at the atmo- 
spheric temperature; it crystallises in coarse plates or prisms, 
decomp. 63—64° (corr.). When pure, it may be preserved 
unchanged for weeks, but rapidly passes when heated into diphenyl- 
vinyl bromide, m. p. 41—42°. It is converted by methyl-alcoholic 
potassium hydroxide solution into $-bromo-<i'methoxy-aLtx-diphenyl- 
dhane, OMeUPh 2 'CH 2 Br, short prisms or plates, m. p. 73 — 74*5° 
(corr.), which is unaffected by boiling dimethylaniline or aqueous 
potassium hydroxide solution; molten potassium hydroxide con- 
verts it into tolane, CPhiCPh. Q-Bromo-z-ethoxy-m-diphenylethane 
crystallises in long prisms, m. p. 98—99° (corr.). 

Diphenylvinyl bromide is transformed by molten potassium 
hydroxide into tolane, b. p. 158 — 160°/10’5 mm., m. p. 60° (corr.) 
[dibromide, m. p. 211° (corr.)]. It reacts with activated mag- 
nesium in the presence of ether, and the product after treatment 
with carbon dioxide yields pp-diphenylacrylic acid, CPh^CHUOgH, 
ui. p. 162° (the sodium salt is relatively sparingly soluble in water), 
and 0 Md> 8 -tetraphenyl-A a -butadiene, colourless, thin prisms, m. p. 
205—206° (corr.). H. W. 

Crystalline Form of 4-Chloro-2-bromo-3-nitroacetanilide . 

Maria db Angeus (AUi R. Accad . Lincei, 1922, [v], 31, ii, 450— 
453, 524 — 529; cf. A., 1920, i, 608, 834). — This compound is 
dimorphous. The metastable a-modification, d 1*857, forms 
crystals belonging to the prismatic class of the monoclinic system, 
a : 6 : c~l*2985 : 1 : 0*5728, p— 86 ° 43b The stable ^-modification, 
® 1*391, was not obtained in crystals capable of being measured 
accurately, but appears to be isomorphous with 2 : 4 -dibromo- 
d-nitroacetanilide (A., 1920, i, 834). 

. ^ ^dxture of 4-chloro-2*bromo-3-nitroacetanilide (1 mol.) with 
the dibromo-analogue (1 mol.) yields triclinic crystals isomorphous 
with those of the dibromo-oompound ( loc . tit., 834). A s imilar 

n 2 
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mixture of 4-cHoro-2-bromo-3-nitroacetanilide with the dichloro- 
compound yields tabular, monoclinic crystals isomorphous with 
the p-form of the dichloro-derivative (loc, tit., 608), or, less readily 
metastable, prismatic crystals of the monoclinic system, i so . 
morphous with those of the metastable modification of 4-chloro- 
2-bromo-3-nitroacetanilide. T. H. P. 

Solubility of Trinitrophenylmethylnitroamine (Tetryl) in 
Organic Solvents. C. A. Taylor and War. H. Rinkjsnbach 
(J. Amer. Chem. Soc., 1923, 45, 104 — 107). — The solubility of 
tetryl has been determined in water, ether, 95% alcohol, carbon 
disulphide, chloroform, and carbon tetrachloride at a large number 
of temperatures. The following solubilities in grams of tetryl 
per hundred grams of solvent are recorded : Water, 0*5°, 0*0051; 
9*6°, 0*0069; 14*8°, 0*0071; 20*5°, 0*0074; 30°, 0*0084; 35°, 
0*0094 ; 40°, 0*0107; 45°, 0*0135; 50*0°, 0*0200 ; 60*05°, 0*0350; 
65*05°, 0 0443 ; 69*5°, 0*0531 ; 84*2°, 0*0952; 96*7°, 0*1619, and 
98*55°, 0*1755; ether, 0*4°, 0*1918; 9*6°, 0*3174; 20*5°, 0*4219; 
29*05°, 0*4680, and 30*0°, 0*4713; 95% alcohol, 0*5°, 0*324; 25*0°, 
0*648 ; 33*0°, 0*843; 39*0°, 1*08; 45*1°, 1*39; 51*0°, 1*81; 61*0°, 
2*76; 70*05°, 4*23, and 77*1°, 5*80; carbon disulphide, 0*4°, 
0*0094; 15*0°, 0*0177; 28*0°, 0*0277; 37°, 0*0437; 40°, 0*0557, 
and 46*1°, 0T048; chloroform, 0*4°, 0*282; 15°, 0*473; 28*0°, 
0*740 ; 32*2°, 0*856; 40*0°, 1*209; 50*0°, 1*780, and 58*8°, 2*53; 
carbon tetrachloride, 0*4°, 0*0073; 25*0°, 0*0304; 33*0°, 0*0449, 
39*0°, 0*0566; 45*1°, 0*0733 ; 51*0°, 0*0997; 61*0°, 0*1597; 70*05°, 
0*2419, and 73*25°, 0*2773. A table is drawn up giving the inter- 
polated values for every 5° for each solvent over the range 
investigated. J- F. S. 

Chloroacetyl-p-anisidine and its Nitro-derivatives, Fke- 
d£bic Reverdir ( Helv . Chim, Acta , 1923, 6, 87 — 93). — Chloro- 
acetyl-p-anisidine is much more resistant to hydrolysis by acids 
than the corresponding acetyl, benzoyl, and toluenesulphonyl 
compounds. It has also to be nitrated under conditions unlike 
those which give the best results in the case of other acyl-deriv- 
atives of p-anisidine. The mono-nitro-dcrivative was obtained 
by dissolving the chloroacetyl -p - anisidine (12 g.) in glacial acetic 
acid (120 c.c.) and running in the nitric acid gradually at 10° 
(15 c.c., d 1*52). The principal product-, Z-nitrochforoacettjl'ji- 
anisidine, yield 80—82% of theory, forms yellow needles, m. p. 104°. 
A small amount of 2^nitro(Moroacctyl^anmdim > yellow needles, 
m. p. 153°, was also obtained. Like the parent substance, the 
nitro-derivatives are unusually resistant to acid hydrolysis, but 
are rapidly hydrolysed to nitroanisidine by 4% potassium hydr- 
oxide solution. 2 : Z’Dinitrochloroacetyl^anisidine was obtained 
by nitrating 3-nitrocbloroacetyl-p-anisidine with nitric acid, d 1‘52, 
at the ordinary temperature, finishing at 45°; it forms white: 
prismatic needles, m. p. 172°. A small amount of - 2 : 5-diw^o 
chforoax&yl^-anisidinc was formed at the same time, yellow 
needles, m. p. 126°. 2 : 3 *. 5* Trin iirochbroauUjl-^anmd i ne could 
only be obtained by nitrating tbe dinitro«compound with mixed 
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nitric and concentrated sulphuric acids, and the best yield obtained 
was only 40% of theory. It forms white needles, m. p. 245 — 
246°. The nitre-compounds do not appear to form additive 
compound with bases. With aniline, however, 3-nitrochloroacetyl- 
T>-anisidine forms a compound which appears to be 3-nitroanilino- 
MetyLpanisidiM, 0Me-G 6 H 3 (N0 2 )-NH-G0-CH 2 ‘XHPh, yellow 
spangles, m. p. 143°. 2 : 3-DinitrochloroacetyI-p-anisidine forms 
with aniline a compound, orange needles, m. p 153°, containing no 
chlorine; the trinitro-derivative gives a similar compound m p 
172-173°. E. H. R. 


The Products of the Oxidation of Diphenylamine with 
Hydrogen Peroxide. P. P. Roubcov (J. Russ. Pkys . Chem . 
Soc., 1918, 50, 137—139). — Uschakov (A., 1906, i, 159; 1907 
i, 361) isolated two substances, and C^H^oi^, from 

the products of the oxidation of diphenylamine with nydrogen 
peroxide. The first of these he showed to have the structure 
0H'C 6 H 4 »NH , C 6 H 4 ‘O 6 H 4 *NH*C 8 H 4 ‘OH, and to be formed by the 
condensation of two molecules of hydro xydiphenylamine. The 
structure of the second was not determined. It is now suggested 
that its empirical formula should be C 48 H 38 0 2 N 4 , and that the 
presence of traces of diphenylamine (about 0T5%) could have 
caused the discrepancy in analysis. Its formation and structure 
are explained by the following equations : 

0H-C 6 H 4 *NH‘C 6 H 4 ‘C 6 H 4 ’NH*O 6 H 4 *OIi-b2OH*C 8 H 4 'NHPh 

^dHPh , 0 6 H 4 ’0*C 6 H 4 'NH*C 6 H 4 *0 6 H 4 *NH*C r II 4 -0 , 0 8 H A *NHPh. 


Action of the Oxides and the Oxy-acids of Nitrogen on 
Diphenylurethane. Hugh Ryan and Anne Donnellan (Proc 
Roy. Dublin Soc, f 1923, 17, 113 — 118). — It has already been shown 
(A., 1919, i, 481, 482) that diphenylnitrosoamine can be nitrated 
more readily than diphenylamine; this is ascribed to the pro- 
tective influence of the nitroso-group. The nitration of diphenyl- 
urethane has now been systematically investigated (cf. Hager 
A., 1886, 59). ° v 6 ’ 


Nitric acid at the ordinary temperature and at low concen- 
trations in acetic acid solution has apparently no action; under 
similar conditions in carbon tetrachloride solution, 4 : 4'-dinitro- 
uiphenylurethane, 2 : 4'-dinitrodiphenylure thane (cf. Hager, be. 
cit.) f and i-nitrodiphenylu rethane, colourless prisms, m. p. 68°, 
are formed. Cold concentrated nitric acid {d T42) converts the 
urethane into its 4-nitro-derivative, whilst cold fuming nitric acid 
gives the 4 :4'- and the 2 : 4'-dinitro-derivatives. Diphenyl- 
urethane, or its 4-nitro-derivative, is converted by a mixture of 
concentrated nitric and sulphuric acids into 2:4:2': 4 f -tetra- 
wrodiphenylurethane, yellowish-white, flat prisms, m. p. 184—185°, 
w ch reacts further with the hot mixed nitrating acids to give 
‘ ' . 2 : 4' : 6'-hexanitrodiphenyIamine. Diphenylurethane re- 

+ . . m car Don tetrachloride solution with nitrogen peroxide, giving 
th * 4 ; 4 - a «d the 2 : 4'.dinitro.derivatives. 

o withstanding the similarity in structure between diphenyl- 
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urethane and diphenylnitrosoamine, the former is less readily 
nitrated than the latter, the nitration at low temperatures and 
concentrations stopping at the dinitro-stage. 

Attempts to synthesise the nitrodiphenylurethanee from ethyl 
chloroformate and the relevant nitrodiphenylamines were unsuc- 
cessful; their constitutions have, however, been proved by 
hydrolysis to the corresponding nitro-derivatives of diphenylamine 

W. S. N. ' 

Action of the Oxides and the Oxy-acids of Nitrogen on 
Ethyl-o-tolylurethane. Hugh Ryan and Nicholas Cullinane 
(Proc. Roy . Dublin Soc 1923, 17, 119—124 ; cf. preceding abstract). 
— EtkyUo-tolylurethane, a colourless oil, b. p. 225°, is less readily 
nitrated than diphenylamine ; moreover, the ethyl group is slowly 
eliminated, and the nitro -products are in all cases derived from 
o-tolylurethane. 

Nitrogen peroxide (vapour) converts the urethane into oxalic 
acid and 5-nitro-o-tolylurethane, m. p. 137° (Vittenet, A., 1899, 
i, 756, gives 127°), identical with the product formed by the action 
of ethyl chloroformate on 5-nitro-o-toluidine. In carbon tetra- 
chloride solution, fuming nitric acid converts ethyl-o-tolylurethane 
into 3 : 5-dinitro-o-tolyluretMne, slender, white needles, m. p. 
159 — 160°, which could not be further nitrated, and is also pro- 
duced by the nitration of 5 -nitro- or ( S-nitro-o-folyluretkzM ; the 
synthesis of the latter, almost colourless prisms, m. p. 131°, and of 
4-nitro-o-tolylurethane, by the action of ethyl chloroformate on 
3-nitro-o-toluidine or 4-nitro-o-toluidine, respectively, are described. 

4-Nitro-o-toIyIurethane, m. p. 137° (Vittenet, he. cit ., gives 
129°), is converted by heating with fuming nitric acid into slender, 
white needles, m. p. 193—194° (decomp.), probably 4 : 5-dinitro- 
o-tolylurethane. W. S. N. 

Action of the Oxides and the Oxy-acids of Nitrogen on 
Phenylethylur ethane. Hugh Ryan and Anna Connolly [Pm. 
Roy. Dublin Soc., 1923, 17, 125—130; cf. preceding abstracts).- 
Like other urethanes, phenylethylurethane nitrates with difficulty. 
Unlike o-tolylethylurethane, it yields nitro-derivatives of the 
tertiary urethane when nitrated at a low temperature, although 
at moderately high temperatures derivatives of phehylurethane 
are produced. 

Nitrogen peroxide in carbon tetrachloride solution converts 
the urethane into 4 -nitrophenylethylurethane, large, colourless 
rhombohedra, m. p. 55 — 56°, and into a dinitro-compound, colour- 
less, rhombic prisms, m. p. 88 — 89°, probably 2 : 4 -dinitrophenyl 
dhylureihane ; the former is converted by boiling with alcoholic potash 
into ^-mtroethyianiline, but the conversion of the dinitro-compound 
into 2 ; 4-dinitroethylaniline has not yet been accomplished. 

The same two nitro-derivatives are obtained by the action or 
cold fuming nitric acid on phenylethylurethane, but when the 
temperature is allowed to rise during the reaction, the chief pro- 
ducts are 4-nitrophenylurethane and 2 : 4 -dinitrophenyIurethane. 
A mixture of concentrated nitric and sulphuric acids converts 
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)henyletbylurethane into 2 : 4-dinitro- and 2:4: 6-trinitro-phenyl- 
ethanes. ..... 

At low concentrations in acetic acid solution and at the ordinary 
emperature, the urethane is converted very slowly and inconi* 
iletely by nitric acid into its mononitro- and dinitro-derivatives ; 
3U t in carbon tetrachloride solution the substances react more 
■eadily* with formation of 4-nitrophenylethylurethane. 

W. S. N. 

Action of the Oxides and the Oxy-acids of Nitrogen on 
Phenylbenzylurethane. Hugh Ryan and James L. O’Donovan 
[ptoc, Roy. Dublin Soc 1923, 17, 131 — 137 ; cf. preceding abstracts). 
—Like other tertiary aromatic urethanes, phenylbenzylurethane, 
a colourless oil, is difficult to nitrate. The benzyl radicle can, 
however, be nitrated, as well as the phenyl radicle, without decom- 
position of the urethane. 

Nitrogen peroxide converts the urethane into p -nitrophenyl- 
benzyforethane, almost colourless plates, m. p. 70—71°, and a 
tmitro-{ 2 : 4 : 4'- or 2 : 2' : 4' •yphenyWmzylurethane, long, rhombic 
crystals, m. p. 110 — 111°; a little oxalic acid is also formed. The 
use of cold dilute nitric acid leads to the above mononitro- com- 
pound and oxalic acid ; at higher concentrations of the acid, the 
trinitro-derivative is produced. Warm concentrated nitric acid 
converts the urethane into a tetranitro -derivative, colourless 
plates, m. p. 126 — 127°, probably 2:4:2': 4 '-tetranitropkenyl- 
bmyhrethane , and a compound, yellowish -white, silky needles, 
la. p. 274° {decomp.), probably 2 : 4 : 6 : 2' : 4' -penianitropkenyl- 
benzylamine. Secondary reactions also occur leading to p-nitro- 
benzoic acid, 2 : 4-dinitrophenylurethane, and a compound, yellow, 
felted needles, m. p. 264° (decomp.), either pentanitrophenyl- 
benzylurethane or trinitrophenylbenzylamine. 

The mononitro-derivative (above) is converted on being boiled 
with alcoholic potash into p-nitrophenylbenzylamine ; its con- 
stitution is thereby established. It is, moreover, different from 
phenyUp-nitrobenzylur ethane, rhombic plates, m. p. 68 — 69°, which 
is formed by the condensation of ethyl chloroformate with phenyl- 
p-nitrobenzylamine. W. S. N. 

Preparation of Arylthiocarbimides. F. B. Dains, R. Q. 
Brewster, and C. P. Olander ( Univ . Kansas Sci. BuU., 1922, 
13, 1—14; cf. Hofmann, Ber 1882, 15, 986; Werner, T., 1891, 
A 400; Dains, A., 1900, i, 390; Anschutz, A., 1910, i, 158; 
Braun, A., 1904, i, 90; Losanitsch, A., 1892, 55; Heller and 
Bauer, A., 1902, i, 444). — The authors find that Losanitsch's 
method (loc. tit.) is generally applicable to the preparation of aryl 
Ihiocarbimides. As a modification of Heller and Bauer’s method 
(wc. eit.) t 54 g. of aniline are added with cooling and constant 
stirring during fifteen minutes to 54 g. of carbon disulphide and 
^ & of 28% ammonia solution. Ammonium phenyldithio- 
car hamate separates, and after being kept in ice for an hour is 
collected, washed with ethyl alcohol, and dried on a plate. On 
'eepmg, hydrogen sulphide, ammonia, carbon disulphide, aniline, 
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and thiocarbanilide are formed, the decomposition being hasten^ 
when the salt is boiled with water. Ammonium p-chloro- and 
p-bromo-phenyldithiocarbamate give 55 — 60% yields of the sat. 
stituted thiocarbanilide. With hydrochloric acid, ammonium 
phenyldithiocarbamate reacts quantitatively according to th 
equation : NHPh-CS-SNH 4 + 2HC1 = NH 2 Ph,HCl + CS 2 + NH 4 C1. 
For the production of arylthiocarbimides from ammonium aryl 
dithiocarbamates, a salt must be used which will give a stable 
sulphide and an ammonium salt. Ferrous sulphate, zinc sulphate 
copper sulphate, and lead nitrate with ammonium phenyldithio- 
Carbamate, after keeping and distillation with steam, gi Ve 
respectively, a yield of 3 c.c., 23%, 71*7%, and 77'2% of phenyb 
thiocarbimide. Phenylthiocarbimide is prepared as follows. 
Ammonium phenyldithiocarbamate is obtained (see above), the 
mixture being stirred for thirty minutes after addition of the aniline, 
and then kept for thirty minutes without stirring. The precipitate 
is dissolved in 80 c.c, of water, 200 g. of lead nitrate in 400 c.c. 
of water are added with stirring, and the mixture is distilled with 
steam from a 5-litre flask; the receiver should contain dilute 
sulphuric acid to prevent formation of thiocarbanilide. Replace- 
ment of the ammonium by the sodium salt results in a yield of 
only 30‘2% of phenylthiocarbimide. The barium salt and zinc 
chloride gave a 37*4% yield, and in the case of the calcium salt 
very little phenylthiocarbimide is formed, the main product 
being thiocarbanilide. The following thiocarbimides were pre- 
pared : o-tolyl- (yield 73*27%), m-tolyl p -tolyl-, in-4 -xylyl, 
m. p. 31°; a- and $-napkthyl~, o* and p -anisyl^ and 

p •phmetidyl ; in- and p -bromophenyl-, p-chlorophenyL, and p-kfc- 
pAenj/hderivatives were also formed, but ammonium p-nitro- 
phenyldithiocarbamate could not be prepared. The success of 
the method is dependent on the completeness of the formation of 
the ammonium aryldithiocarbamate, on the ease and complete- 
ness of separation from the sulphide precipitate, and on the avoid- 
ance of side reactions. Chemical Abstracts. 

Pinacolin Transformations. V. The Transformation of 
Compounds containing Six- and Seven-membered Carbon 
Rings. Hans Meerwein and Joseph SchAfer (J, pr. Chem ,, 
1922, [ii], 104, 289-310; cf. A., 1910, i, 856; 1913, i, 485: 
1914, i, 850; 1919, i, 162). — The authors have shown that both 
1 : l-dimethylcycZoheptan-2-ol and 1- methyl- 1 - a-hydroxyethylcj/clc- 
hexane give on dehydration a mixture of 1 : 2-dimethyl-A 1 -cydc 
heptene and A l -isopropyIcyctohexene, in a proportion which cannot 
exactly be estimated. 

The behaviour of 1 : l-dimethylcycioheptan-2-ol is therefore 
comparable with that of 1 : l-dimethylcycfohexan-2-ol, which, 
similarly gives 1 : 2-dimethyl-A 1 -cyciohexene (75%) and A 
propylcycfepentane ; hence, from this comparison, no difference 
in the stability of six-membered and seven-membered rings can 
be detected. Nevertheless, whilst the dehydration of 1 -methyl- 
1 -a-hydroxyethylct/c/opentane gives exclusively 1 ; 2-dimethyl* 
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Ai.cycZohexene, with formation of a larger ring, the analogous 
production from 1-methyl-l-a-hydroxyethylcyc^hexane of 1:1. 
dimethyl* A 1 -cyc/oheptene is accompanied by the formation of 
^l^propylcycZohexene, by the wandering of a methyl group; 
moreover, whilst a-eycfchexyl-(3-methylpropan-a[3-diol on dehydr- 
ation gives 1 : l-dimethylcycfohexan-2-one only, a-cyc/ohexyh 
6-methylpropan-a^-diol gives, besides 1 : 1-dimethylcycfoheptan- 
2-one, some 1 -acetyl- l-inethylcycfohexane. Hence in both cases 
there is an undoubted resistance to seven-ring formation. 

Nevertheless, the ready conversion of six- into seven-membered 
rings calls for comment, since it is improbable according to Baeyer’s 
strain theory. The authors consider that polymethylene rings 
assume, as far as possible, strain-free configurations (cf. A., 1922, 
i 441 ; this vol., i, 224; also Baker and Ingold, T., 1923, 123, 
122); hence six-membered and larger rings lie in more than one 
plane. This view appears at first sight to conflict with the diffi- 
culty experienced in closing seven-membered and larger rings. 
The formation of a ring from an open chain must, however, pro- 
ceed from a configuration of the latter corresponding with the 
strain-free configuration of the ring (cf. A., 1919, ii, 229). The 
more complicated the latter, the less frequently will this favourable 
configuration of the chain occur; hence the small tendency to 
production of large rings from open-chain substances is explicable 
without reference to strains (cf. Wojnicz-Sianozencki, A., 1922, 
i, 330). On the other hand, it is remarked, the strain-free con- 
figurations of cycfohexane and cycb heptane being very similar, 
interconversion of their derivatives requires but little intramolecular 
rearrangement, and the ease of the change is therefore not surprising. 

When the product of the action of sulphuric acid on a-ct/dohexyl- 
jJ-methylpropane-K^-diol (A., 1913, i, 485; cf. Tarboureich, A., 
1913, i, 181) is oxidised by means of excess of sodium hypobromite, 
the 1 -methyl- l-acetylcydohexane is converted into l-methylcycfo- 
hexane-1 -carboxylic acid, which can then be separated from the 
1 : l-dimethylcycfoheptan-2-one, b. p. 190°, d J° 0*9205, 1*45694, 

tsemicarbazone, long, colourless needles, m. p. 169 — 170° (Tar- 
boureich, 176°), oxime, tabular crystals, ra. p. 83 — 85°, Reduction 
M this ketone by means of sodium in moist ethereal solution gives 
;1 : l-dimthykychheptan-2-ol, b. p. 86*8 — 87*2°/13 mm., df 0*9345, 
|®!P 1*47478, which gives a phenylurethane , long needles, m. p. 100 — 
;101°, and is converted in 80% yield, by heating at 180° with zinc 
chloride, into a mixture of hydrocarbons, b. p. 155*1 — 156*3°, 
0*8274, 1*46073, from winch the nitrosochloride of A I -isopro- 

pylcyclohexene (cf. Wallaeh, A., 1908, i, 402) and a second nitroso • 
chloride, m. p. about 118°, blue crystals which become colourless 
(probably that of 1 : 2-dimethyl-A 1 -cycfoheptene), have been 
isolated. Oxidation of the hydrocarbon mixture in glacial acetic 
acid solution by means of ozone leads to known products, (a) |3£-di- 
ketononane (Blaise and Kohler, A., 1909, i, 204) derived from 
1 : ^-dimethyl-A^cyrioheptene, which is therefore present in the 
Mure; (b) the acid C0 2 H{CH 2 ] 4 -C0*CHMe 3 (Wallaeh, foe. cit) 
derived from A 1 -isopropylcycfohexene. By the action of mag- 

n* 
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neaium methyl iodide on the cold acid chloride , b. p. 86*5723 mm 
of 1-methylcyc^ohexane-l-oarboxylic acid (from the hypobromitj 
oxidation, see above), 1 -acetyl- 1 - me thylcycMexane can be 
pared in relatively large quantities as a mobile oil, b. p. 186*^ 
187°, df 0*9178, 1*45484, possessing a strong camphor-life e 

odour, and giving a semicarbazone, thick needles, m. p, 
(Tarboureich, 158°), and an oxime, small, lustrous needles, m. B 
38 — 39° (Tarboureich, 45°). Reduction of the ketone by me*® 
of sodium in moist ethereal solution leads to 1 -methyl - 1 - tx-hydmv. 
ethykyclohexane, b. p. 87*5°/13 mm., df 0*9312, n$ 1*47203, a thick 
colourless oil, possessing a musty odour characteristic of pina' 
colyl alcohols ; the phenylureihane has not been obtained crystal- 
line. The elimination of water, by heating with zinc chloride 
gives an 81% yield of a mixture of hydrocarbons , b. p. 154 — ‘156 5° 
dj° 0*8270, 1*46083, which on oxidation by means of ozone leads 

to the same products as before. 

The optical properties of the extracyclic pinacolins and pina- 
colyl alcohols described in this and preceding communications 
are tabulated, it being shown that all these compounds exhibit a 
negative exaltation. W. S. If, 

Picryl Sulphide. The Binary System : Tolite-Picryl 

Sulphide. A. Roche and V. Thomas (Compt. rend., 1923, 176, 
586—589). — The picryl sulphide used, after recrystallisation from 
acetone, melted at 213° on tho Maquenne block, and almost im- 
mediately resolidified, changed colour, and remeltcd again at 234°, 
In a m. p. tube, the temperatures were 211° and 230*5°, respectively, 
It explodes in the neighbourhood of 300°. The addition of tolite 
lowers the temperature of explosion, and it is also more intense, 
The two constituents of the binary mixture are miscible in all 
proportions in the fluid state, and no definite combination is formed, 
The eutectic melts at 78*3° and contains 86*5% of tolite. With 
mixtures of approximately this composition, a phenomenon of 
double supercooling was observed, the thermometer falling regularly 
to 74*5°, then rising to 76*65°, falling again to 75*1°, and finally 
rising to 78*3°. The cause of this anomalous behaviour was not 
ascertained. G. F. M. 

Effect of Relative Positions of Hydroxyl and Amino- 
radicles in the Migration of Acetyl from Nitrogen to Oxygen, 
L. Chas. Raiford and Harold A. Iddles ( J . Amer. Chm. Soc , 
1923, 45 , 469 — 475 ; cf. A., 1920, i, 156; 1922, i, 931). — Additional 
evidence is given in support of the view that the migration of the 
acetyl group from nitrogen to oxygen, when an o-acetamidophenoi 
is benzoylated by the Schotten-Baumann method, is probably 
general. With p-acetamidophenols under the same conditions, 
benzoylation does not cause migration of the acetyl group. This 
process thus furnishes a further means of distinguishing between 

0- and p-aminophenols. The following new compounds are de- 
scribed : 2 : Q-dibroriwA-aeetamidophenyl acetate, m. p. 172—173 ; 
2 : Q-dibrorwA-acetamidophenyl benzoate , m. p. 168°; 2 : Qdibmfr 

1- benzamidoph enyl acetate , m. p. 165°; Z-bromo^acetamido-oM^ 
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benzoate) m- P* 196°; Q-bromo-b-benzamido-o-cresol, m. p. 189°; 
%.fa( 00 - 5 ‘benzamid 0 -o~tolyl acetate, m. p. 130°; 2 : 4-dibromo-G- 
ace t(mido-Ta-tolyl acetate , m. p. 145 — 146°; 2 : i-dibromoS-acd- 
amido-m-cresol, m, p. 222°; 2 : i-dibronzo-Q acetamido~m~tolyl benzo - 
^ m. p. 182 — 183° ; 2 : ^dibromo-^benmmido-va-tolyl acetate , 
m /p ( 179°; 2 : Mibromo^acetamido-m^cresol, m. p. 171°, and 
o • 6-/ii6rowo-4-5eri2awirfO‘m-k>^ acetate, m. p. 198 — 199°. 

W.G. 

Acetomethylamidophenyl Acetate. H. T. Clarke (U.S. 
Pat. 1434429). — Acetomethylamidophenyl acetate is prepared by 
adding acetyl chloride beneath the surface of dimethylaminophenyl 
acetate contained in a bath at 190°. Chemical Abstracts. 

Preparation of /3-N aphthol-4-Sulphonic Acid. Gilbert T. 
Morgan and Eveline Jones ( J . Soc, Chem. Ind 1923, 42, 97— 
gg T ) —The preparation of p-naphthol-4-sulphonic acid from naph- 
thalene-l-diazO'2*03dde*4-sulphonic acid, a commercially available 
product, is described. Sixty g. of the latter were heated with 
900 c.c. of absolute alcohol in a reflux apparatus for about twenty - 
one hours and the resulting solution neutralised with barium 
carbonate. Alcohol was distilled off, the residual thick paste 
dissolved in water and the solution decolorised with animal char- 
coal, concentrated, and the residue dried over sulphuric acid. 
Naphthalene- 1 -azo-fi-mphthol-i-sulphonic acid , p-nitrobenzene-l- 
azo-$-iiaplUhol4-sidpkonio acid , and p-toluene- 1 -azo- fi-mphtholA- 
mlphontc acid were prepared from the resulting barium (i-naphthol- 
4-sulphonate, which was obtained as a hard, friable mass extremely 
soluble in water. The three azo -colours dyed on wool and silk 
in varying shades of red. J. S. G. T. 

The 1 : 2-cyc/oHexanediols and o-Chloroct/ctohexanol. 

Marcel Godchot ( Compt . rend., 1923, 176, 448 — 450). — The 
author finds for the 2-chlorocycMiexan-l-ol, as prepared by Detceuf 
(Thesis, Paris, 1920), or by Osterberg and Kendall (A., 1920, i, 101), 
the m. p. 29°, when it has been carefully purified. It gives a 
pknylurdhane, m, p. 97 — 98°, and with alcoholic potassium hydr- 
oxide the ether oxide described by Brunei (A., 1905, i, 695). The 
chlorohydrin reacts with silver acetate to give the monoacetaie of 
cydoA&tan-l : 2-diol, b. p. 122 — 124°/10 mm., d 15 1*091, 7ib 5 1‘4685. 
This acetate on hydrolysis with aqueous- alcoholic potassium 
hydroxide gives the cycfchexanediol, m. p. 104°. The author con- 
siders that his results support the view of Boeseken and co-workers 
(A., 1921, i, 663) that the diol is a cis-trans- compound. W. G. 

Rings through the Meta- and Para-positions of Benzene. 
A Study of certain Ethers of Resorcinol and m- Aminophenol. 

W. C. Wilson and Roger Adams {J. Amer. Chem. Soc., 1923, 
45, 528—540). — An attempt has been made to produce ring struc- 
tures through the meta- and para-positions of benzene by starting 
with various resorcinol ethers and with ro- and p-aminophenol 
ethers, but in no instance was a meta- or para-ring obtained, such 
as might be expected from the reactions of compounds similar in 
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structure except for the presence of the oxygen atom or atony 
These results tend to confirm previous observations {of. Mob 
A., 1919, ii, 229 ; and von Braun, A., 1913, i, 197 ; 1919, i, 40 ; 1920* 
i, 87), that a very definite kind and number of atoms are necessary 
for the formation of meta- and para-rings. Apparently, if there y 
any other reaction which has the slightest tendency to take pl ace 
in preference to the formation of meta- and para-rings, such a 
reaction will occur. Thus when resorcinol di-y-cyanopropyl ether 
was reduced according to the method used by von Braun ( loc , cit ) 
for w-xylylene dicyanide, not a trace of a ring compound was 
formed, but only the corresponding diamine in excellent yield 
Further, by distillation of the monohydrochloride of this diamine 
no ring compound was produced. Similarly, it was not possible to 
obtain a ring compound by treating resorcinol di-y-iodopropyl 
ether with a primary amine. The same ether and sodium under 
a variety of conditions gave no compound having a ring structure, 

A number of resorcinol ethers have been prepared as follows. 
Resorcinol di-fi-bromoethyl ether, m. p. 94*5 — 95°, b. p. 166— 167°/<j 
mm., was obtained by the interaction of ethylene bromide and 
sodium resorcinoxide in absolute alcohol. Attempts to prepare 
resorcinol di-y-bromopropyl ether , m. p. 67°, b. p. 204 — 206°/6 mm., 
by the same process gave principally a mixture of three other 
compounds, namely, resorcinol ybromopropyl allyl ether , 
CH 2 ;CH«C%0-C 6 H 4 -0'CH 2 -CH 3 ‘CH5jBr, 
m. p. 88 — 89°, resorcinol diallyl ether, C 6 H 4 (0*CHyCH!CHA, b. p. 
156 — 158°/12 mm., IT 645, 1*5672, and a substance which was 

probably trimethylene y-bromopropyloxy phenyl allyloxyphenyl ether 

CH 2 BrCH 2 *CH 2 , 0*C 6 H 4 *0*[CH 2 l 3 *0 , C fl H 4 *0‘CH 2 *CH:CH 2 , m. p. 
119—120°. Resorcinol di-y-bromopropyl ether was best prepared 
by heating together a mixture of resorcinol, potassium carbonate, 
and trimethylene bromide in aqueous acetone. From this ether, 
by the action of sodium iodide in aqueous acetone, resorcinol di- y* 
iodopropyl ether , m. p. 88—89°, was obtained. Resorcinol dt-n- 
propyl ether, b. p. 127 — 128°/12 mm., 1*035, nf 1*5138, on 
bromination gave a bromide , m. p. 81°. The iodo-ether, when 
heated with rc-amylamine, gave resorcinol di-y-n-amylaminopropyl 
ether, b. p. 249— 252°/10 mm., isolated as its aikydroddoride, m. p. 
287°. When, boiled with sodium cyanide in aqueous* alcohol, the 
iodo-ether was converted into resorcinol di-y-cyanopropyl ether, 
m. p, 31 — 32°, b. p. 236 — 237°/7 mm., which, when reduced with 
sodium in alcohol, yielded resorcinol di-^-aminobutyl ether , b. p. 
208 — 209° /7 mm., j 1*0589, nff 1*5315, giving a monohydrochloride, 
in. p. 233 — 234°, and a dihydrochloride , m, p. 248 — 249°. The 
monohydro chloride, when heated, decomposed, giving resorcinol, 
pyrrolidine, and resorcinol mono-^aminobutyl ether, m. p. 119— 

1 19*5°, b. p. 198 — 204°/8 mm., isolated as its hydrochloride, m. p. 
159 — 161°. This amine, when dissolved in sodium hydroxide 
solution and shaken with ^-nitrobenzoyl chloride, yielded resorcinol 
di-$-p-nitrobenzamidobutyl ether , m. p. 123 — 124°. 

When m-nitrophenol was heated with trimethylene bromide in 
the presence of sodium ethoxide, m-nitrophenyl y-bromopropyl ether, 
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, p 186 — lS8°/7 mm., 6$ 1*513, nf 1-5700, was obtained, and 
this on reduction with stannous chloride and hydrochloric acid 

e m -aminophenyl y-bromopropyl ether , isolated as its hydro- 
hdoridt, m. p- 114—115°* The free amine, when distilled, was 
decomposed, giving ft-aminochroman, b, p, 140— 142°/7 mm., 
^20 1*1549, nf 15944, which gave a hydrochloride , m. p. 158 — 160° 
fhecomp.)' a picrate, m. p. 182—183° (decomp.), a ckloroplatijiate , 
m p. 224 — 225°, an acetyl derivative, and a benzenesulphonyl deriv- 
ative', m. p- 148— 148‘5°. When the aminochroman was diazotised 
and the product coupled with (3-naphthol, a brilliant red compound 
was obtained. 

m -Nitrophenyl allyl ether , m. p. 31*5— 32°, b. p. 136 — 137°/8 mm., 
was prepared from allyl bromide and m-nitrophenol, and on reduc- 
tion yielded m-aminophenyl allyl ether , b. p. 120 — 122°/5 mm., 
(f2o 1*0891, 1*5708, giving a hydrochloride , m. p. 145—146°, an 

afdyl derivative, and a benzenesulphonyl derivative, m. p. 83—83-5°. 

Under similar conditions, starting with p-nitrophenol, there 
were prepared p -nitrophenyl $-bromoetkyl ether , m. p. 64°; p-amino- 
phenyl p-bromoethyl ether , m. p. 84°, and its hydrochloride, m. p. 196°. 
phis amino -ether, when heated, gave no definite product. 


Structure of Benzene. Maurice L. Huggins (J. Amer. 
Chem, Soc., 1923, 45, 264 — 278).— The experimental data obtained 
by Hull (Physical Rev., 1917, 10, 692) and by Debye and Scheerer 
(A., 1917, ii> 437) indicate a structure for graphite composed of 
layers of closely packed benzene complexes of the type originally 
proposed by Komer. When similar closely packed layers in 
crystals of benzene and many of its derivatives are assumed, the 
dimensions of the benzene hexagon can be calculated from the 
crystallographic data. This has been done for the following sub- 
stances, for which the half length, l, and the half width, w , are 
recorded: quinol, f=247, w— 2'14; benzene, J=2’46, w— 2*19; 
resorcinol, J=2 - 52, w=2-08; p-chloroaniline, 1=2*47, w=2*16; 
pyrocatechol, Z=2'62, w=2Tl ; p-dichlorobenzene, w>=2T3 ; 

triphenylcarbinol, 1= 245, w= 213; triphenylbenzene, l— 2*44; 
w=2T6; tribenzylcarbinol, 2=2*42, 10=2*11; tribenzylsilicol, l— 
2*48, w— 2*16; and triphenylmethane, 2=2*47, «?=2T6. These 
values are very near to the values obtained for graphite, 1 = 2 47, 
t0=2’14 (Hull), 2=2*52, w= 2*18 (Debye and Scheerer). The 
arrangement of atoms, molecules, and electrons in the crystal has 
been partly determined. J. F. S. 

The Phenylalanine Series. II. Synthesis of 3:4-Di- 
hydroxyphenylethylamine. E. Waser and H. Sommer (Heli\ 
Chim. Acta, 1923, 6, 54 — 61). — A new synthesis of 3 : 4-dihydjoxy- 
phenylethylamine was accomplished, starting from tyramine [p- 
hydroxyphenylethylamine). Tyramine was nitrated in aqueous 
suspension with nitric acid at 0 — 5°, and Z-nitroA-hydroxyphenyh 
ethykmine nitrate separated. It crystallises in rosettes of yellow 
needles, m. p . 208° (decomp. ). The free base forms microscopic prisms 
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or leaflets, varying from yellow to orange in colour, according to the 
solvent from which they are obtained, m. p. 217° (corr., decomp.), 
It is soluble in 200 parts of cold or 120 parts of hot water, ant) 
gives no colour reaction with Millon’s reagent or with ferric chloride. 
The hydrochloride forms large, yellowish-brown leaves, decoir, 
posingi without melting, at 214*5° (corr.). The chloroplatimki^ 
golden-yellow needles decomposing at 265°, and the picrate deep 
yellow prisms, m. p. 204°. From the nitration liquor a small 
amount of 3 : 5Mnitro4-kydroxyphenyldhytomirw was obtained, 
an orange-red, microcrystalline powder, decomposing at 290°. 
The nitraU crystallises in well-developed, yellow prisms, m. p. 163 U 
(corr decomp.), and the picrate forms a yellow, microcrystalline 
powder, m. p. 196° . It was identified by conversion into 3 : 5-dinitro- 
4 -hydroxybenzoic acid. The reduction of 3-nitrotyramine was best 
accomplished with hydrogen in presence of platinum in dilute 
hydrochloric acid. 3 -Amino 4-hydroxyphenylethylamine (aminotyr- 
amine) forms colourless, microscopic leaflets, m. p. 145—147° (corr.). 
It is soluble in 160 parts of cold or 50 parts of boi ling ; water , from 
which it crystallises as a monohydrate, m. p. 127 . With Miilons 
reagent it gives a yellow colour in the cold, becoming turbid and 
brown in the hot. Ferric chloride gives a deep reddish-violet 
colour becoming yellow on addition of alkali, brownish-red with 
sodium acetate. It reduces an ammoniacal sUver solution in the 
cold and Fchling’s solution in the hot. The diazotised base gives 
a brownish-red colour with a-naphthol. The base -also gives the 
tyrosinase reaction with potato, but not so strongly as tyrosine. 
The dihydrocMoruk forms star- or feather-shaped groups of needles, 
m p 305° (corr, decomp.). This, when injected into the jugular 
vein of a dog caused a sharp rise of blood pressure. The mmpKrok 
forms dark brown, pointed prisms, m. p. 204‘5 (corr., decomp.), 
the dipicra te forms bright brownish-yellow leaflets, in. p. 212 cm, 
decomp.). Attempts to obtain aminotyramine by decarboxylation 

of aminotyrosine gave a very poor yield. 

3 • 4-Dihydroxyphenylethylamine was obtained by diazotising 
aminotyramine in sulphuric acid solution and nmning the im 
solution into a boding concentrated solution of copper sulphate. 
The hydrochloride forms groups of needles, m. p. 237 (e« r ->® 
comp.) ; the picrate forms brownish-yellow crystals, m. p. 189 (con.) 
3 : 4 -Dihydroxyphenylethylamine gives a red colour with Mfltoi 
reagent, and a green colour, destroyed by excess of the reagent 
with feme chloride. It reduces an ammoniacal silver solution u 
the cold and Fehling’s solution in the hot. 

Molecular Transposition in the Diphenyl^-butylcarhinol 
Series. (Mme) Pauline Ramart (Compt. rend., 1924, W 
5g4_^86) —The action of acetyl chloride and acetic anhydride 
diphenvl-^-butylcarbinol results in the formation of a chloro- 
compound and a hydrocarbon, the former having the 
CMeHu-CMe 2 Cl (A., 1922, i, 34). The same hydrocaDon has * 
been obtained by the dehydration of diphenyl-f butylcarbmol (1) 
and the tertiary alcohol (2) by the action of heat in presence 8 
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ufuHorial earth, and from the corresponding chloro-compounds 
,v the action of pyridine in sealed tubes at 120 °. 

GPh 2 ’CMe 3 CPh 2 *CMe 2 <,3Ph 2 *CMe 2 
OH \/ ■* — Me OH 

CHj 

(1) (3) <2) 

^ alcohol ( 2 ) was obtained by the action of 2 mols. of magnesium 
jh ethyl iodide on ethyl aa-diphenylpropionate, and the chloro- 
com r|ounds were obtained by the action of thionyl chloride on the 
alcohols. The identity of the four hydrocarbons obtained and 

I iat- obtained from the carbinol ( 1 ) by the action of acetyl chloride 
nd acetic anhydride was proved by the identity of the chloro- 
3 nipounds obtained from them by the action of hydrogen chloride 
t - 10 °, by the identity of the tribromides, m. p. 200 ° (with 
ecomp.), obtained by the action of bromine, by their comparative 
difference to acid or alkaline permanganate, and by the identity 
f their physical constants, Sj 4 l’OOS, n D 1*5746. The hydro- 
gen is therefore regarded as an intermediate product in the 
ormation of the chloro-compound, CMePh 2 *CMe 2 Cl, from diphenyl- 
r-butvlcarbinol, and as having the cyclopropane structure (3). 

J G. F. M. 

Ethers of Triphenylcarbinol. Burckhardt Helfericii, 
IPaul Elias Speidel, and Walter Toeldte {Ber., 1923, 56, [B], 
7 ( 56 — 770). — Triphenylmethyl chloride reacts with alcohols in the 
presence of anhydrous pyridine at the atmospheric temperature or 
when warmed to give the corresponding ethers : CPhjCl+R’OH^ 
R’OCPhj-i-HCl. Since the action proceeds in the presence of an 
excess of pyridine, it is particularly suitable for compounds which 
are sensitive towards acids. The ethers generally crystallise readily 
and appear to be adapted to the identification and possibly the 
purification of alcohols. They appear to be generally stable towards 
boiling alcoholic alkali, but are readily hydrolysed by dilute methyl- 
alcoholic hydrogen chloride at the atmospheric temperature to the 
alcohol and triphenylcarbinyl methyl ether. The introduction of 
the triphenylmethyl group is therefore serviceable for the protection 
of hydroxyl groups. 

The following individual compounds are described : triphenyl- 
mdhyl isopropyl ether, Pri*OCPh 3 , colourless needles, m. p. 113°; 
triphenylmethyl propyl ether , colourless plates or prisms, m. p. 55°; 
triphenylmethyl cetyl ether , colourless plates or prisms, m. p. 40 — 
41°; triphenylmethyl aUyl ether , colourless plates or prisms, m. p. 
76°; triphenylmethyl cyclo kexyl ether , colourless prisms, m. p. 103°; 
triphenylmethyl hydroxy ethyl ether, OH*CH a ’CH a *0 , CPh s , prisms or 
plates, m. p. 98 — 100°, the corresponding bistriphenylmeihyl 
ethylene ether, prisms or plates, m. p. 185 — 186°; triphenylmethyl 
*4y<xrol ether, 0H-CH a -CH(0H)*CH 2 '0*CPh 3 , m. p. 92—94°; 
mycml oca'- bistriphenylmdhyl ether, small prisms, m. p. 170— 
djjl ; ‘pyrocatechd bistripKmylmthyl ether, small plates, m. p. 206 — 
p® > fflrocatechol triphenylmethyl ether, needles, m. p. about 258° 



i. 332 


ABSTRACTS OF CHEMICAL PAPERS. 


after darkening at 245°, which, however, is stable towards alcoholic 
hydrogen chloride, and hence, possibly, has a different constitution 

H. W. ' 

Influence of Substitut ion i n the Components on Equilibria 
in Binary Solutions. XXXIX. Some Binary Systems ol 
Triphenylmethane, Triphenylcarbinol, and Trimethyl, 
carbinol with other Components. Robert Ehrmann, Otto 
Mauermann, Robert Muller II, and Wilhelm ROsler (Monatsh 
1923, 43, 321 — 333). — Previous examination of the system tri- 
phenylmethane-m-phenylenediamine afforded no evidence for the 
existence of a compound (A., 1922, i, 131). Repetition of the work 
confirms this ; there is formed simply a eutectic at 58° and 4% 0 f 
triphenylmethane. The latter with o-phenylenediamine gives a 
eutectic at 76 '5° and 12*5% of triphenylmethane. With w-phenyl- 
enediamine, the hydrocarbon gives two liquid layers in the region 
25 — 93% of triphenylmethane, the (constant) temperature of 
primary crystallisation being 81°. In the case of o-phenylene- 
diamine, the same holds for the region 29—50% triphenylmethane 
(89°). 2 : 4-Dinitrophenol and triphenylmethane do not form a 
compound, but merely a simple eutectic at 81° (86% hydrocarbon), 
Triphenylmethane and triphenylcarbinol give a simple eutectic 
at 7S° and 17% of carbinol. o-Nitrophenol, contrary to expectation 
(steric effects), behaves like its meta- and para-isomerides with 
trimethylcarbinol, a compound of the type 1 phenol+2 carbinol 
being formed in all three cases (corresponding with 51’6% carbinol) 
(cf. A., 1895, ii, 205; 1897, ii, 476). 

Triphenylcarbinol and 2 : 4-dinitrophenol form a simple eutectic 
only, at 100° and 19% carbinol. Trimethylcarbinol, on the other 
hand, gives, with this phenol, an equimolecular compound, m, p. 
89° (28 '7% carbinol). (Eutectic with phenol at 85° and 17% 
carbinol, that with triphenylcarbinol at 20° and 97%.) 

Naphthalene does not form compounds with either trimethyl* 
or triphenyl-carbinol, but only simple eutectics at 19° and 95% 
trimethylcarbinol and at 69 and 30% triphenylcarbinol, respectively. 
The fact that a- and p-naphthylamines form compounds with these 
carbinols, whilst other amines previously examined do not (A,, 
1919, ii, 457, 458), cannot therefore be attributed to peculiar com- 
pound-forming properties of the naphthalene nucleus. E. E. T. 

Addition of Hydrogen to Acetylene Derivatives. X. 
Addition of Hydrogen to Diphenylpbenylacetylenylcarbinol. 

J. S. Zalexnd and (Mlle) N. Cicianova (J. Russ. Phys. Chem. Soc., 
1918, 50, 19 — 23; cf. A., 1916, i, 260. — Diphenylphenylacetylenyl- 
carbinol, CPhiC'CPhuOH, is reduced by the Sabatier method, 
using palladium as catalyst. No break in the rate of addition 
could be observed after the addition of 50% of the possible hydrogen, 
i.e., the process did not tend to stop with the formation of an 
ethylenic linking. Increase in the quantity of catalyst used 
accelerated the reaction, K increasing in the ratio 1 : 3'5 : 17 when 
the quantity of catalyst is increased as 1:2:5. The reduction 
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product was <x*y4riphmylpropan.z-ol } m. p. 85—87°. The action 
0 f bromine on the original carbinol was also investigated, and a 
dibr&mide, m. p. 99— 100°, prepared. R. T. 

Addition of Hydrogen to Acetylene Derivatives. XI. 
Addition of Hydrogen to Alcohols having Two Triple 
Linkings. J. S. Zalkind [J. Russ. Phys. Chem. Soc 1918, 50, 
23 — 33 ; cf. A., 1916, i, 260) . — Dipheny lacetylenylmethylcarbinol , 
CMe{C:CPh) 2 'OH, is reduced by the Sabatier method, using a 
palladium catalyst. As in previous cases { loc . cit.), addition of 
hydrogen leads to complete saturation of the acetylenic linkings, 
with no tendency to stop at the formation of ethylenic linkings. 
The reduction product is an oil, y-hydroxy-ae-diphenyl-y-methyl- 
pentane, dj=l'0334, ntf— 1*55153, giving, from aqueous alcohol 
crystals, m. p. 51°, containing 1H 2 0. If the reduction process is 
stopped when half the possible hydrogen has been added, a mixture 
of unchanged carbinol, of saturated substance, and of y-hydroxy- 
udiphenyl-y-mdhylA^-penladiene, CMe(CH:CHPh) 2 ‘0H, b. p. 210— 
212°/13 mm., dj 1*0638, n\P 1*5880, is obtained. In order to prove 
that the product of reduction is not &-phenyl-$-phenylacetylenyl- 
buian-$-ol, CH 2 Ph , CH 2 , CMe(OH)*G:CPh, the latter compound was 
synthesised from benzylacetone and magnesium phenylacetylenyl 
bromide. The oxidation of this compound leads to the production 
of benzylacetone and benzoic acid, whilst the oxidation of the 
diethylenic compound gives a mixture of benzoic and acetic acids, 
in the following way : 

CH s Ph-CH 2 -aie(OH)-C:CPh JL, 

CH 2 Ph-CH 2 -C0Me+C0 2 +C 6 H 5 -C0 2 H 
CMe(OH:CHPh) 2 'OH 2C 0 H 5 -CO 2 H + 2C0 2 + CH 3 -CO,H . 

R. T. 

Semipinacolic and Hydrobenzoinic Transpositions in the 
Alkylhydrobenzoin Series. Alkylhydrobenzoins with a 
Branched Chain. I. isopropyl, isoButyl, and isoAmyl 
Chains. M. Tiffeneatj and A. OrJikhoff {Bull. Soc. chim ., 
1923, [iv], 33, 195 — 218). — The alkyl group in the alkylhydro- 
benzoins exercises a distinct and regular influence on the manner 
in which the dehydration of these substances occurs by the action 
of dilute or concentrated sulphuric acid. The results are inter- 
preted in the light of Werner’s ideas on variable affinity. When 
the affinity between the alkyl group and the rest of the molecule 
is strong, that of the tertiary hydroxyl is correspondingly weakened, 
and on dehydration it is eliminated with either the hydrogen 
contiguous to the secondary hydroxyl [vinyl dehydration (1)] or 
the hydrogen of the secondary hydroxyl [hydrobenzoin transform- 
ation (2)]. If, on the other hand, the affinity between the alkyl 
group and the rest of the molecule is feeble, as, for example, in 
the case of the isopropyl group, that of the tertiary hydroxyl is 
strengthened, and it is the secondary hydroxyl which is eliminated 
with the hydrogen of the tertiary hydroxyl [semipinacoLc trana* 
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position (8)]. These reactions are expressed by the following 
schemes : 

(1) Vinyl dehydration with formation of deoxybenzoins 

R-yPh^Ph-OH R’CPhiCPh’OH R-CHPh-COPh 

jOH h; 

(2) Hydrobenzoin transposition with formation of alkyldiphenyl. 
acetaldehydes 

R-CPh-CHPh R^Ph-CHPh R-CPIyCHO 
jO'HHjO -0 

(3) Semipinacolin transposition with formation of benzhydryl 
alkyl ketones 

Rdj)Ph*CHPh_^ R-CPpCHPh^ R-COCHPh 2 
OjBE OH] 0- 

The dehydrating agent used also has a definite bearing on the 
sense of the reaction. Concentrated sulphuric acid augments the 
stability of the tertiary hydroxyl, or, if its affinity is weakened 
by the adjacent alkyl group, then it determines its elimination 
according to (1) above. Dilute sulphuric acid, on the other hand, 
has no effect on the stability of the hydroxyl but determines the 
aldehyde formation (2) by elimination of the hydrogen of the 
secondary hydroxyl. The following substances were prepared 
during the course of the research : afi-Diphenyl-y-rndkylbutam- 
a $-diol {mpropylhydrobenzoin) prepared from benzoin and mag- 
nesium isopropyl bromide, forms colourless needles, m. p. 107— 
108°. On dehydration with cold concentrated sulphuric acid, the 
semipinacolin transformation occurs exclusively, with formation 
of aoi-di'phenyl~y-mdhyltoitm.-$-(Me, colourless needles, m. p. 74—' 75°. 
For purposes of identification, this ketone was also prepared from 
diphenylacetaldehyde and magnesium isopropyl bromide, the 
resulting secondary alcohol, aoL-diphmyl-y-methylbutan^-ol, b. p. 
188 — 189°/16 mm., being converted into the ketone by oxidation 
with chromic acid. The isomeric ketone a (3 - diphenyl-y -methyl 
butane-one (isopropyldeoxybenzoin), w'hich was synthesised from 
deoxy benzoin and isopropyl bromide, formed needles, m. p. 70—71°, 
could not be found in the reaction mixture resulting from the 
dehydration of isopropylhydrobenzoin, and the vinyl dehydr- 
ation (1) did not therefore occur at all. The dehydration of wo* 
propylhydrobenzoin by treating with dilute sulphuric acid gave a 
mixture of the above aa-diphenyl-y-methylbutan-p-one and a a-rft- 
phenylisobutaldehyde, a viscous liquid, b. p, 184 — 186°/15 mm., 

1*0522, produced according to the hydrobenzoin transformation 
(2). Its semicarbazone melts at 190—191°, and oxim-e at 93— 94 u . 
MoButylhydrobenzoin gives on dehydration with oxalic acid 
exclusively the substituted aldehyde, aa-diphenyl-y-methyM- 
aldehyde, a yellow oil, b. p. 195- — 196°/15 mm., d 0 1*035, forming • 
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semicarbazone, m. p. 147—148°, and an oxime, m. p, 153—154°. 
^Yith concentrated sulphuric acid, vinyl dehydration occurs exclu- 
sively with formation of isob utyldeoxy benzoin . No trace of the 
isomeric ketone aoL^iphenyl-b-methylperUan-fi-one, m. p. 37—38°; 
8e mcarbazone t m, p. 168—169°, could be found in the mother- 
liquors, This ketone was synthesised by oxidation of wx-diphenyl* 
^methylpenlan^-ol, a yellow oil, b. p. 185 — 195°/16 mm. 
pfanyU-methylhexaM- <x$-diol (iso amylhydrobenzoin) prepared from 
magnesium t<soamyl bromide and benzoin, forms fine needles, m. p. 
127 — 128 °, and on dehydration with weak acids gives only the 
aldehyde (reaction 2), oicc~diphmyl-&-mdhylhexaldehyde, b. p. 205 — 
2io°/17 mm.; semicarbazone, m. p. 133 — 134°. With cold con- 
centrated sulphuric acid, on the other hand, the reaction proceeds 
to the extent of about one-third according to the semipinacolin 
transformation and two-thirds vinyl dehydration. The former 
product, aa -diphenyl-e-mdhylhexan-$-one, forms a viscid oil, b. p. 
205 — 210°/21 mm.; semicarbazone , in. p. 139 — 140°, and was 
identified by synthesis from xx-dipkmyl-e-jnethylhexan^ol, a 
viscous liquid, b. p. 218— 220°/26 mm., which was prepared from 
magnesium woamyl bromide and diphenylacetaldehyde. The 
isomeric substance afi-dipkeiiyl-e-nietkylhexan-ct-one (iso amyldeoxy- 
benzoin) forms small, colourless needles, m. p. 62 — 63°, and gives 
a semicarbazone , m. p. 127 — 128°. It was identified by synthesis 
from deoxybenzoin and isoamyl bromide. G, F. M. 

Addition of Hydrogen to Acetylene Derivatives. XII. 
Addition of Hydrogen to Diphenylbutinenediols and to the 
Acetyl Ester of Diphenylbutinenediol. J. S. Zalkind and (Mlle) 
Z. Neischtab (J. Uuss . Phys. Chem. Soc ., 1918, 50, 34 — 42; cf. 
ibid., 1914, 46, 1532; 1917, 49, 135). — a 8 -Diphenylbutinene-a 8 -dioI, 
OH*CHPh*C:C*CHPh*OH (A., 1914, ii, 258), is reduced by the 
Sabatier method, using a palladium catalyst. This compound 
exists in two stereoisomeric forms, melting at 140° and 102°, 
respectively, and both forms were examined. The velocity of 
reaction for both diminishes considerably after the triple bond 
has been changed to double, although it is still much greater than 
for ditertiary alcohols. By varying the quantity of catalyst in 
the order 1:2:3 : 5, X increased as 1 : 4 : 8 : 17. Whilst for both 
forms two space isomerides of the ethylenic reduction product 
are possible, only one form, m. p. 151°, is obtained from the less 
fusible isomeride, and two forms from the other, one m. p. 151 — 
152°, but different from the one obtained previously, and the 
other an oil. The reduction of the diacetyl esters is next examined. 
This is much more rapid and complete than for the alcohols, and 
results in the production of ocS-diphenylbutane. No sharp break 
occurs with the formation of the ethylenic linking, but at saturation 
a rapid increase in the velocity of the reaction occurs, due to the 
reduction of the acetyl groups. By stopping the process when 
25% of the possible hydrogen has been added on, the diaceiyl 
ester, m. p. 97'5°, of the ethylenic reduction product, m. p. 152°, 
previously prepared, is obtained. R. T, 
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Influence of Substitution in the Components on Equi. 
librium in Binary Solutions. XL. The Equilibrium ^ 
Binary Solutions of Acid Amides with Acid Anhydrides 
and with Acids. Robert Kremann, Otto Mauermann, and 
Viktor Oswald { Monalsh 1923, 43, 335 — 343) —Acetamide and 
benzoic anhydride form an equimolecular compound, m. p. about 
84°, the eutectics lying at 68° (25% mol. of anhydride) and 36° 
(93% mol. of anhydride). The binary systems (1) acetamide- 
acetic anhydride, (2) benzamide-benzoic anhydride, and (3) benz. 
amide-acetic anhydride were examined. A complete examination 
of (1) and (3) could not be made {i.e., beyond the limits 0—90% 
of acetic anhydride), owing to solubility effects, but a complete 
curve was obtained for (2), and shows the existence of a eutectic 
at 37° and 92% mol. of benzoic anhydride. Examination of the 
primary crystallisation curve for the system acetamide-acetic acid 
reveals the probable existence of an equimolecular compound 
(— 5’5 0 and 505% acetic acid), this, with acetic acid, forming a 
eutectic at -16'5° and 69*5% acetic acid. Benzoic acid and 
benzamide form a eutectic at 78 — 79 , 5° (45’5— 47’5% benzoic 
acid). Acetic acid and benzamide give a eutectio at —2° and 
73% acid, benzoic acid and acetamide giving a eutectic at 38 s 
and 56% acid. E. E. T. 

Production of Esters of Aromatic Acids [y-Dialkylamino* 
propyl Aminobenzoates]. The Abbott Laboratories (Brit. 
Pat. 191122). — y-Diaikylaminoalkyl esters of aromatic acids in 
general, and particularly y-dialkylamino-n-propyl benzoates and 
aminobenzoates in which at least one of the alkyl groups is larger 
than an ethyl group, are obtained by heating the corresponding 
y-halogeno -alkyl esters with a dialky lamine. The y-dialkylamino- 
w-propyl aminobenzoates and their salts possess valuable local 
ansesthetic properties, and a specific example of their preparation 
is given : y-bromo-n-propyl p-nitrobenzoate is heated for four hours 
at 60° with an equal weight of dibutylamine, the excess of amine 
is then removed by washing with water and distillation with steam, 
the residue is dissolved in benzene and extracted with dilute 
hydrochloric acid, the hydrochloride layer is separated and rendered 
alkaline, and the free base extracted with benzene. The y-di- 
n-bulylamino-n-propyl p -nitrobenzoale thus obtained is converted on 
reduction with iron and hydrochloric acid into the corresponding 
aminobenzoate, which is isolated as its hydrochloride or other 
suitable salt. p-Amimbenzoyl-y-di-n-butybmino-n-propanol hydro- 
chloride is a crystalline solid, m, p. 151 — 152°. The hydrobromidt 
melte at 143°, and the sulphate at 100°. Alternatively to the 
above method of preparation, the bromopropyl nitrobenzoate may 
first be reduced to y-hromo-n-propyl p-aminobenzoate , m. p. 8H , 
and then afterwards condensed with dibutylamine. G. F. M. 

The Addition of Bromine to the a- and S-Chloro- and 
Bromo-cinnamic Acids and their Esters. J. J. Sudborough 
and Gwylym Williams (J. Indian Inst. Sci 1923, 5, 107 llo).-— 
The addition of bromine in chloroform solution takes place much 
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mo re readily in diffused daylight than in the dark; the esters 
are more reactive than the free acids, and the J3-halogenated com- 
pounds than the a-halogenated compounds. a-Bromocinnamic 
acid and a-bromooWocinnamie acid and their methyl esters give 
the same aap-tribromo-[J-phenylpropionic acid and methyl aap-fn- 
bromo- ^phenylpropionate, respectively, the former melting at 152 — 
153°, and the latter at 47 — 48°. Similarly, the two stereoisomeric 
Q bromocinnamic acids and their methyl esters yield identical 
products, app-tribromo' p-phenylpropionic acid, m. p. 146—147° 
[decomp.), and methyl xfifidribromo-fi-pkenylpropionate, m. p. 
42—43°. The latter crystallises in tufts of slender needles. From 
the stereoisomeric p-chlorocinnamic acids, two different dibromides 
woU ld theoretically be expected, but only one fi-chloro-ctfi-dibromo- 
b.pfanylpropionic acid was obtained. It formed colourless prisms 
from chloroform, m. p. 143 — 144°. Both ot-chlorocinnamic acids, 
however, gave a mixture of isomeric dibromides, and attempts 
to separate them were not successful. G. F. M. 

products of the Distillation of u-Tmxillic Acid. Isolation 
of a Fourth Truxillic Acid. Hans Stobbe and Fritz Zschoch 
[Ber.) 1923, 56, [R], 676 — 678). — The dry distillation of a-truxillic 
acid yields towcinnamic acid, stilbene (which is probably derived 
secondarily from transcmn-amic acid and not directly from a-truxillic 
acid), a substance, m. p. 192—194°, which has not been definitely 
characterised, y-truxillic anhydride, m. p. 189—190°, and y-truxiUic 
anhydride, Ci 8 H 14 0 3 , m. p. 287°, which is transformed into 
^■inmUic acid , m. p. 280° ; the presence of benzaldehyde or truxone 
could not be detected. 

[With Fritz Rau.] — The dry distillation of frms-cinnamic acid 
yields mainly unchanged acid ; in addition, styrene, stilbene, and 
indefinite products are formed, H. W. 

Investigations in the Phenylalanine Series. III. The 
Hydrogenation of Tyrosine. E. Waser and E. Brauchli 
[Helv. Chim, Ada, 1923, 6, 199 — 205). — Weinhagen attempted to 
hydrogenate tyrosine without success, and, although successful 
with phenylethylamine prepared from phenylalanine, failed to 
reduce synthetic phenylethylamine (A., 1918, i, 107). The latter 
failure was probably due to the presence of some impurity which 
interfered with the catalytic hydrogenation, since the present 
authors, working with most carefully purified materials, have 
successfully hydrogenated tyrosine, using platinum black as the 
catalyst. Reduction was incomplete in alkaline or neutral solution 
but went completely in acid solution, best when exactly 2 mols. 
of hydrochloric acid per mol. of tyrosine was used, Hexahydro- 
tyrosine crystallises from hot water in microscopic needles, m. p. 307° 
(corr., decomp.). It is soluble in about 25 parts of cold water. The 
hexahydrotyrosine from J- tyrosine is dextrorotatory, [a]fp 4-13*18°. 
The hydrochloride, which is extremely soluble in water, crystallises 
in leaflets or needles, m. p. 249° (decomp.). The cMoroplatinate , 
(C 9 Hi 7 0 3 N) 2 ,H 2 PtCl e ,3H 2 0, forms bright yellow needles, m. p. 204° 
(deeomp.). The picrate forms yellow needles, in. p. 196° (decomp.) ; 
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the benzoyl derivative, C, g H 21 0 4 N, forms colourless leaflets, m, p 
186° (corr.). The phenylkydantoin from hexahydrotyrosine cryst&b 
Uses in colourless needles, m. p. 159 — 161° (corr.). E. H. B, 

Investigations in the Phenylalanine Series. IV. 
Rotation-Dispersion of Tyrosine and some of its Derivatives 
E. Waseb (Hdv. Ghim. Acta , 1923, 6, 206 — 214). — Although tyro* 
sine itself is laevorotatory, most of its known derivatives are dextro- 
rotatory. The rotations of many such derivatives have now been 
determined for a number of wave-lengths to discover whether any 
relation exists between the configuration of the asymmetric carbon 
atom and the rotation-dispersion such as was found by Karrer 
and Kaase in the glutaric acid series (A., 1919, i, 570). The follow- 
ing table gives the specific rotations at 15° for some of the principal 
lines : 


Substance. C 656*3 626 D 589*3 Hg 546-3 £ 527-0 

Z-Tvrosine — 10*27* —11*30° —12-30° — 13»76° -U-oi 0 

Z- 3 -Nitro tyrosine -|- 1-31 + 2-36 + 3-21 + 3-97 — 

Z-3-Aminotyrosine — 3*69 — 3*69 — 3*61 — 3-54 — 

Z-Tyrosine - 3 -diazoni um 

chloride + 7*81 + 9-50 + 11*87 — - 

Z-3 : 4-Dihydroxyphenyl- 

alanine —11*44 —11*80 —12*74 -15-02 — 

Z-3 : 5-Dinitrotyrosine ... + 7-81 + 9*40 -j- 11*45 + 14*30 + 16-48 

Z-3 : 5-Diaminotyrosme... + 0*00 + 1*02 ]- 2* 17 + 1*18 

Z-Hexahydrotyrosine -j- 10*16 +11*83 +13*18 +15*70 +17-16 


No conclusions of the kind expected are to be drawn from the 
results. The laevorotatory compounds become more strongly 
Z-rotatory the shorter the wave-length (tyrosine and 3 : 4-dihydroxy- 
phenylalanine), whilst the d-rotatory compounds become more 
positive. In the cases of the two amino-derivatives there is very 
little change in rotation for different wave-lengths. 

Natural tyrosine can be raeemised readily by boiling in sodium 
hydroxide solution for about three days. dZ-Tyrosine crystallises 
in star-shaped aggregates of extremely fine needles. The hydro- 
chloride forms aggregates of long needles with no characteristic 
melting point. When given to a dog, dZ-tyrosine is completely 
transformed and cannot be detected in the urine. E. H. B. 

The Wandering of Acyl Groups in the Cases of Phenolcarb- 
oxylic Acids (E. Fischer). Syntheses cf p-Di-/?-resorcylic 
Acid and p-Benzoylpyrogallolcarboxylic Acid, Euoss 

Pacsu (Ber., 1923, 56, [i3], 407 — 424).— The cautious hydrolysis 
of penta-acetyl-p-digallic arid by cold, dilute ammonia led un- 
expectedly to the production of w-digallic acid (Fischer, Berg* 
mann, and LipschiU, A., 1918, i, 172), whereby a migration of the 
acyl group is involved (cf, A., 1908, i, 893; 1911, i, 875; 1913, i, 
479). The constitution of many didepsides, such as di*{5*resorcylic 
acid and gentisic acid, is rendered somewhat uncertain by this 
observation (cf. Bergmann and Dangschat, A., 1919, i, 273). The 
structure of p-di-^-resorcylic acid is now confirmed by its synthesis, 
and it is established that the migration of aromatic acyl does not 
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place with phenolcarboxylic acids of the type of 0-resorcylic 
acid, or, in all probability, of gentisic acid. 

It has been assumed previously that the wandering of aromatic 
acyl groups only takes place in phenolcarboxylic acids which con- 
tain the phenolic hydroxyl groups in the vicinal position to one 
another. As the result of a lengthy series of experiments the author 
has drawn the conclusion, however, that this view is incorreot 
and that the phenomenon is due to the influence of the carboxyl 
group which is most pronounced on the _p-hydroxyl radicle. This 
influence is less marked when the carboxyl group is esterified, and 
is still less pronounced when a phenolic hydroxyl group is in the 
vicinal position; in the latter case, a migration of the acyl group 
is not observed. 

2 : 4-Diacetoxybenzoic acid (cf . Bergmann and Dangschat, loc. 
cit.) is prepared by the action of acetic anhydride and pyridine on 
p-resorcylic acid, and is converted by phosphorus pentachloride in 
the presence of chloroform or by thionyl chloride into 2 : 4-di- 
awtoxybenzoyl chloride, a pale yellow liquid which solidifies when 
cooled to —20°, b. p. 170°/12 mm. (partial decomp.); the corre- 
sponding anilide crystallises in slender, lustrous needles, m. p. 126 — 
127°. The action of 2 : 4-diacetylbenzoyl chloride and sodium 
hydroxide on sodium 4-hydroxy-2-acetoxybenzoate in the presence 
of aqueous acetone leads to the formation of triacetyl-'p-di-^-resor- 
cylic acid, C 6 H 3 (OAc) 2 ‘CO‘0'C 6 H 3 (OAc)*CO 2 H, small, ill-defined 
prisms, m. p. 151 — 153° after softening at about 146°; it is hydro- 
lysed by cautious treatment with sodium hydroxide or ammonia 
to p-dt- fi-resorcylic acid , microscopic, prismatic needles, m. p. 206° 
[211° corr. (decomp.)], which differs from the corresponding ortho- 
compound mainly in its relative insolubility in water. It is 
re-converted by acetic anhydride and pyridine into triacetyl- 
p-di- P-resorcylic acid. Short treatment of p-di-[3-resorcylic acid 
with diazomethane in the presence of ether yields the 4 '-methyl ether 
of methyl p -di-$-resorcylate, 0Me > C 6 H 3 (0H)*C0-0*C 6 H 3 (0H)*C0 2 H, 
slender, lustrous needles, m. p. 144— -145°, whereas more protracted 
treatment in the presence of acetone appears to yield a fully 
methylated product which has not been examined completely. 

4-Benzoyloxy-2-acetoxybenzoic acid (cf. Bergmann and Dang- 
schat, loc. cit.) is obtained in 93% yield by the method used in the 
preparation of triacetyl-p-di-(3-resorcylic acid; it is converted by 
diazomethane into methyl 4-benzo yloxy- 2-acetoxybenzoate , hexagonal 
prisms, m. p. 99 — 100°, from which methyl 2 : 4-dihydroxybenzoate, 
colourless needles, m. p. 121 — 122°, is obtained by the action of 
5Y-animonia. 

The derivatives of 2:3: 4-trihydroxybenzoic acid have been 
particularly examined, since migration of the acyl groups is to be 
expected if Fischer’s hypothesis of the influence of vicinal hydroxyl 
groups is correct; such migrations are not, however, observed. 
2 : 3 : 4-Triacetoxy benzoic acid , colourless prisms, m. p. 164° after 
previous softening, is prepared by the action of acetic anhydride 
and zinc chloride on 2 : 3 : 4-trihydroxybenzoic acid and is converted 
by cautious hydrolysis in an atmosphere of hydrogen into 4-hydroxy - 
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2 : 3-diacetoxybenzoic acid , long, colourless needles (-J- HjO), m. p, 
(anhydrous) 157° after slight previous softening; the latter acid 
appears to be converted by boiling water into 3 : i-dihydroxy. 
2-aceioxybenzoic acid , flat prisms, decomp. 192°. The diacetoxy-acid 
is transformed by di azomethane into methyl 2 : 3-diacetoxy4. 
metkoxybenzoate , rhombic platelets, m. p. 108°, which is hydrolysed 
to 2 : 3-dihydroxy -4- me thoxybenzoic acid, long, colourless needles 
decomp. 207 — 208°, identical with the substance prepared by 
Herzig and Poliak (A., 1904, i, 808) by the partial methylation 
of methyl 2:3: 4-trihydroxybenzoate. 4-Hydroxy- 2 : 3-acetoxy. 
benzoic acid and benzoyl chloride yield i-benzoylo-xy-2 : 3-diacetoxy- 
benzoic acid , aggregates of colourless, slender needles, m. p. 161 — 162° 
which is hydrolysed by 52V-hydrochloric acid in the presence of 
glacial acetic acid to 2 : Z-dihydroxy-i-benzoyloxybenzoic acid, 
lustrous leaflets, decomp. 210 — 211°; re-acetylation of the latter 
acid with acetic anhydride gives 4-benzoyloxy-2 ; 3-diacetoxy. 
benzoio acid. 2 : 3-Dihydroxy-4-benzoyloxybenzoic acid is con- 
verted by diazomethane into methyl i-benzoyloxy-2 : Z-dimeihozy- 
benzoate , coarse, colourless crystals, m. p. 79 — 80°, from which 
i-hydroxy-2 : Z-dimeihoxybenzoic acid , microscopic, colourless, 
rhombic platelets, m, p. 154 — 155° after slight previous softening, 
is obtained by hydrolysis. H. W. 

The Reaction of Alcohols with Bromomethylphthalimide 
and its Use for the Separation and Identification of Alcohols. 

Harris H. Hopkins ( J . Amer. Chem. Soc 1923,45, 541—544; cf. 
Pucher and Johnson, A., 1922, i, 549). — Bromomethylphthalimide 
reacts with certain alcohols under anhydrous conditions to give 
crystalline ethers, which can be used for the identification and 
separation of the alcohols. This procedure may be used for 
detecting the presence of methyl alcohol in dry acetone. The 
reaction does not proceed in the presence of moisture, as the bromo- 
methylphthalimide is converted into hydroxymethylphthalimide 
before it can react with the alcohol. The following ethers are 
described : Phthalimidomethyl methyl ether, C e H 4 !(CO) 2 !N f CH« , 0Me 1 
m. p. 118°; phthalimidomethyl ethyl ether , m. p. 86°; phthalimido- 
methyl n -propyl ether , m. p. 52—53°; phthalimidomethyl isopropyl 
ether, m.p. 92 — 93°; p hi halimidomethoxyacctic acid ether , m.p. 185°; 
phthalimidomethyl phenyl ether, m. p. 171 — 172°; triphthilimido- 
inethyl glyceryl ether, m. p. 174—175°. W. G. 

Phenolsulphonephthalein and some of its Derivatives. 

W. R. Orndorff and F. W. Sherwood (J. Amer. Chem . Soc., 1923, 
45, 486 — 500). — In the preparation of phenolsulphonephthalein 
from the chloride of o-sulphobenzoic acid and phenol, the ordinary 
method of purification, by solution in sodium hydroxide and 
subsequent precipitation with acid, does not remove one impurity. 
This substance is soluble in the alkali hydroxide, but unlike the 
phthalein it is not soluble in cold aqueous sodium or ammonium 
hydrogen carbonate. This compound only contains about half 
as much sulphur as phenolsulphonephthalein, and is apparently 
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iqrmed from it by the action of the excess of nbennl wu ^ 
aqueous filtrates from the crude nhennlsnlr^ . y^ en 
concentrated and then MMrftf T' Were 

carbonate, P-hiroxybmzoylbenzene-o-sulphmk acid waa^"' 1 ^ 
as its barium salt This acid may also "be pZrJ V 
ammonium o-sulphobenzoatc with phenol for %-ee A heatwg 
180 — 210 , and is obtained in the' form of oink * r T® at 
teining 1H 2 0, or as a red, internal anhydride, which pmtbl/has 

the quinonoid structure 0:C,H 4 X3<2^>S0,. When heated at 

in this way is free from the impurity mentioned fbove 
As phenolsulphonephthalein is a coloured comnound it ;« 
sented by a quinonoid formula, Because it is tL i u s , r -P rc ‘ 
derivative of benzaurin, it is higUy probable t “ d 

carbonium salt. The oxonium or 

about 126 % of water, which indicates thaUt is a a j^ a y s contains 
this inner salt and the quinonoid hydrate Phf»nnl« of 

gives an unstable 

a«a m salt It also gives ^diZZ Tv m^dCf 
benzoate, m. p, 185—186° fdecomn i i/P , ’ aad a 

for two hours at 140— 150°, the ^phthalein ai™ j^ 11 ® 

mlpknepkhakin , a green compound When 
jMalein, suspended in water j S boiled wiihK ' pkenolsuljrfione- 
zinc salt from which, by decompoS Atb T. t “ <F Ves a 

itkiroxyiriphnylmctkanemlphoIic Mid * hydr0gen sulphide, 

phendphtbaleiT yen clotlAn £ sembles * 6 ™%1 ether of 
behaviour. When h^ted fr r 1 it l Properties and chemical 
170* the colourless ether ^'s „ T ‘T in a current ° f * •» 
which, unhke the colorless ethT/mvl '^t methyl ether ’ 
salt. Under similar #vwTf* r> ^ ?ea a s t a ble m onoammonium 
and a mw"!* C0,0MleS8 ** m. p. 171% 

PheuolsulphonephlhaleiHfs ZlTZ?™ were e^inetl 

diphenylaminesSnhonenh+hol • tS ’ the coloured ethers, and 
Tr COl r red Md ^ the 

colourless ethers are' derivatiyef^^ Date > and the 

When tetrabrnmlb^? t ° f * h ® lact * ld modification, 
lisation from criaeiflU e ^ sul ph° ne phthalem is purified by crystal- 
(corr!) hfl w T ld ? h ColourIess a » d ^ m. p 279° 
structure, Like rAipn i^u and not tJie carbinolsulphonic acid 

fvaa colou^ttd ft is *»<« S 

kdmte, its dhmmonium jw * C ° ° Ur T Iact<>,d dcri stives. Its 
* ar e oolo J * “ d momodium salts, and its 
ea, and have the quinonoid structure. The 
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diacetatc , m. p. 234°, and the dibenzoate are colourless and art 
derivatives of the lactoid form. The methyl ether gives an unstable 
hydrochloride and an ammonium salt. W. q 

The Nitration of Benzaldehyde and the Monotropy 0 j 
o-Nitrobenzaldehyde. Oscar Lisle Brady and Samuel Hark* 
{T.j 1923, 123, 484 — 494). 

Syntheses of Coumarin- and Conifer-aldehydes. H, Pauly 
and K. Wascher (Ber., 1923, 56, [5], 603— 610).— Hydroxy, 
phenylacraldehydes have hitherto been difficultly accessible sub. 
stances, since their unusual tendency towards resinification under 
the influence of alkali hydroxide inhibits their preparation by 
alkaline condensation of hydroxyphenylaidehydes and acetalde. 
hyde. A certain amount of success has been achieved by Tiemann 
by masking the hydroxyl group by using substances such as gluco- 
vanillin ; it is not possible to use alkali for the removal of the 
glucose residue, but this can be effected with the aid of emulsin. 
A more convenient method is now described, which consists in 
masking the hydroxyl group by transforming it into the methoxy. 
methoxy-residue, 0Me*CH 2 *0-; the latter is ultimately removed 
by cautious and rapid treatment with very dilute acid. 

o-Methoxymethoxybenzaldehyde (cf. Horing and Baum, A. 
1909, i, 572) condenses with acetaldehyde in aqueous-alcoholic, 
alkaline solution at 60° to form o-methoxy methoxy cinnamaldehydt 
OMe'CH^O’CgH^CHiCH’CHO, pale yellow crystals, m. p. 
b. p. 158 — 159°/3 mm., the yield being 37% of that theoretically 
possible. It is converted by short ebullition with acetic acid 
(50%) containing 0'3% of sulphuric acid into o-hydroxycinnam- 
aldehyde, m. p. 133°. Similarly, p-methoxymethoxybenzaldehyde, 
b. p. 132 — 134°/9 mm. (cf. Horing and Baum, loc. cit.) is trans- 
formed into p ‘77idhoxy?nethoxycinnamaldehyde y a very viscous liquid 
which could not be caused to solidify, b. p. 158 — 160°/3 mm., and 
is converted into p -hydroxycinnamaldehyde, pale yellow needles, 
m. p. 134° (semicarbazone, m. p. 224°). S-Methoxy-Z-methoxy- 
methoxybenzaldehyde, OMe‘CH 2 , O‘C 0 H 3 (OMe)*CHO, colourless plates, 
m. p. 56°, b. p. 128 — 13072 mm., is obtained in 11% yield by the 
action of chloromethyl ether on a suspension of the sodium derivative 
of 0 - vanillin in toluene. It is converted by acetaldehyde into 
3 - methoxy - 2 - methoxymet hoxycinm maid e h yd e , pale yellow, lustrous 
platelets, m. p. 91°, wffiich is hydrolysed in the usual manner to 
2-hydroxy-3-methoxycinnamaldehyde, pale yellow leaflets, ra. p. 131 s 
( semicarbazone , almost colourless crystals, m. p. 198° after soften- 
ing at 195°). 3 - M ethoxy -i - methoxy methoxy ben zaldeh yde , colourless 
needles, m. p. 40°, b. p. 145 — 149°/4 mm., is transformed in the 
usual manner into 3 - methoxy A-methoxymethoxycinnamaldehyde, pale 
yellow needles, m. p, 77 — 78°, b. p. 165 — 167°/4 mm., which is 
further transformed into 4-hydroxy- 3-methoxycinnamaldehyde, pale 
yellow needles, m. p. 82 -5° (semicarbazone, pale yellow crystals, 
m. p. 218°); the sodium hydrogen sulphite compound is described, 
The aldehyde is slowly oxidised to vanillin on exposure to ai r. 
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0^ Closures from 7 -Aryl«n-butyric Acids to Derivatives 
t iKptotetrahydronaphthalene. F. Krollpfeiffer and W. 
Liras (Ber.> 1923, 56, [B] t 620— 632).— The conversion of 
> rr \ ' 1 , butvrvl chloride into 1-ketotetrahydronaphthalene has 
n described* by Kipping and Hill (T., 1899, 75, 146). Since, 
wpver Schroeter (Chem. Ztg 1920, 759) has succeeded in effecting 
liar ring closures with the tetrahydronaphthyl-n -butyric acids 
‘thout the employment of a condensing agent, the authors have 
flavoured with partial success to avoid the indirect method 
Da ' the chloride in the case of the simpler phenyl com- 


Ve preparation of the requisite -y-aryl-n-butyric acids is effected 
tbe condensation of the necessary benzenoid hydrocarbon with 
nccinic anhydride in the presence of aluminium chloride and 
; bseauent reduction of the ketonic acid thus produced by amalgam- 
ated zinc and hydrochloric acid; the latter action only gives satis- 
'actory yields if carried out at the atmospheric temperature. 

v-Phenyl-tt-butyric acid is converted by treatment with con- 
centrated sulphuric acid at the temperature of boiling water into 
I keto-1 : 2 : 3 : 4-tetrahydronaphthalene , b. p. 127°/13 mm. (semi- 
-arbazone, in. p. 217—220°), the yield being about 50% of that 
theoretically possible. Similarly, y-p-tolvl-n-butyric acid is trans- 
formed into bketo-l-methyll : 2 ; 3 : 4 .tetrahydromphthalene, colour- 
ed crystalline aggregates, m. p. 32*o-33-5°, df 1*0569, df 1*072, 
1*55168, ft?, 6 1*55674, nf 1*57160, nf 1*58479, wffl’563. The 

corresponding semicarbazone crystallises in colourless, slender 
needles, m. p. 224 — 225°. The ketone is reduced by amalgamated 
zinc and concentrated hydrochloric acid to 2-methyl-5 : 6 : 7 : 8- 
tetrahvdronaphthalene, a colourless, mobile liquid, b. p. 224—226 , 
jjm 0 9541, df 0*950, nf' 1 1*53316, wf 1 1-53719, nf 1 1*54907, 
!#i 1*55897, nf 1*535 (of. Schroeter, A., 1921, i, 861). It is 
(converted by bromine in the presence of carbon disulphide into 
; 2-irotno- i-hto-1- methyl - 1 : 2 : 3 : 4-tdmhydronapMhctiene, slender, 

I colourless needles, m. p. 80*5°, which is transformed by boiling 
Idiethylaniline into a mixture of l-keto-7-methyl-l : 2 : 3 : 4-tetra- 
wdronaphthalene and 1 -methyl- x-naphthol, small, colourless needles, 
m. p. 109°, b. p. 158—159°/i2 mm. 

p-Ethylbenzoylpropionic acid, m. p. 98 — 99°, is converted suc- 
oessively into y-p-dhylphenyl-n-butyric acid , colourless, lustrous 
leaflets, m. p. 69 — 1 70°, and 1 -keto-1 -ethyll : 2 : 3 : Uetrahydro- 
naphthahne, a colourless liquid, b. p. 152 — 153°/12 mm., dj 72 
10556, df 1-053, nf 2 1*55478, n)P 1*55988, nf 2 1*57454, ft 17 ’ 2 
1*58752, nf 1*559 [semicarbazone, colourless needles, m. p. 
223—225°). 2-Ethvl-5 : 6 : 7 ; 8-tetrahydronaphthalene has b. p. 
245-246°, d\ 7 « 0*9499, df 0*948, ft 170 1*53072, ntf* 6 1*53474, nf« 

1 54627, 1*55594, nf 1*534. 

; 4-Dimethylbenzoylpropionic acid, m. p. Ill — 112°, yields 
r-m-xylyl-w-butyric acid, m. p. 71°, which is converted by con- 
centrated sulphuric acid in poor yield into 1 -keto-5 : 1-dimeihyl- 
1 : 2 : H : i-ktrahydromphthalene, coarse prisms,*" m. p. 49 — 50°, 
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rfm 1-0654, df 1*061, 1-66986, »F 1*56496, nf* 1-57971, 

^15-6 1*59284, 1*563 ( semicarbazone t slender, colourless needles, 

nJ Pi 234 235°). (The poor yield is due to the sulphonation 0 f 

the acid; the sodium salt of sulpho-w-xylyl-w-butyric acid is 
described.) The ketone is more conveniently prepared from 
v-wi-xylyl-n-butyryl chloride either by the action of heat or more 
rapidlv, by means of aluminium chlonde m the presence of light 
petroleum. It is reduced by amalgamated zinc and hydrochloric 
acid to 5 : Umdhyl-l : 2 : 3 : 44 drahydronapUUUm a, colour e* 
liouid b P 250— 252° /atmospheric pressure, df 0 960, df 0-9589, 
Tl 53683 P nfM-M094; <1-55287, If 1-56297. <1-541 

\ : 2 : 3 ; 4-Tetrahydronapkthalene and succinic anhydride yield 
8-2 - tetrahydronaphthoylpropio'MC acid , m. p. 121—122°, which is 

converted into y .tetrahydrompUliyln-butync acid , colourless crystals, 
m p 49—50° The latter substance is transformed by concentrated 
sulphuric acid into bketo-odahydroanthrMene m p 46-47° b p. 
202° /13 mm. ( semicarbazone , m. p. 252 — 253 ). 2-Bromo-l-litln. 

octahydroanthraceve. crystallises in colourless needles, m. p. 110"; 
it is converted by boiling diethylanihne into l-keto-octahydro- 
anthracene and l-hydroxy-5 -.6:7: S-tetrakydroanthracene, a colour- 
less powder, m. p. 124°, which becomes brown on exposure to 

The condensation of naphthalene with succinic anhydride leads 
to the formation of a difficultly separable mixture of M- and 
-2-naphthoylpropionic acids. ^-Naphthoylpropiomc mi m p 
132° is prepared by the action of heat on a-naphitwylm- 
StSfcW Cap. 158°, which is obtained by condensing e%l 
sodiomalonate with a-naphthyl bromomethyl ketone m the prese* 
of benzene and subsequent hydrolysis of the Attempt 

to efiect ring closure with mixtures of y-1- and .^-naphthyl-n-butyne 
acids did not lead to any decisive result (cf . Schafer, D>m., Marburg, 

19 3'-Methoxybenzoylpropionic acid, m. p. 147-148°, is redurf 
to y-P .methozyphtnyln-bulyric add , colourless leaflets, m. p. 5»- 
60°! The latter acid is readily sulphonated by sulphuric acid » 
that this reagent cannot be used for converting it into 7-weffo^ 
l-fcio-l • 2 • 3 : i-tetrahydronaphthalene, which, however, is prepare 
by the action of heat or of aluminium chlonde in the presence 

needles m p 139—140°, is converted into y-phenyl-ct-methyl 
butyric’ acid, P b. p. 174°/15 mm. ( anilide , slender, colourless ^ 
m 140°). Concentrated sulphuric acid transforms th 
acid P into l-keto-2-methyl-l 2:3 : 4 -tetrahydronaphthalcTie, a 

Suita liquid, b. P . 132°/15 $ JJJ * 

1-54669, 1-55154, 1-56542 ® 1-57764, #« 1 

semicarbazone crystallises in colourless leaflets, m. p. ^ ^ 
when rapidly heated. 
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Halogenation. XXII. The Action of Bromine and Nitric 
icid on Organic Compounds. Preparation of Nitrosyl Tri- 
Drom jde and the Formation of Tetrabromohenzoquinone. 

Rasik Lal Datta and Nihar Ranjan Chatterjee (J. Amer . 
Vhem. Soc. f 1923, 45, 480— 482).— It has previously been shown 
\ 1916, i, 705) that chloropicrin and tetrachloro-p-benzoquinone 
ire formed by the exhaustive action of aqua regia on organic 
impounds. It has now been found that bromine and nitric 
icid behave similarly on organic compounds, giving rise to tetra- 
bromobenzoquinone and a mixture of bromonitro-derivatives of 
methane. A mixture of t^drobromic and nitric acids gives the 
same results, but in this case nitrosyl tribromide is formed in the 
first instance. W. G. 

j 3 -Halogen-suhstituted Anthraquinone Compounds. F. W. 

Atack (U.S. Pat. 1434980),— a-Halogenanthraquinone derivatives 
are converted into the corresponding ^-derivatives when heated 
at 200° (or lower for a longer period) with concentrated sulphuric 
acid; chlorination may be effected simultaneously in presence of 
a chlorine carrier, such as iodine, if necessary. Generally, p-bromo- 
derivatives can be produced from a-bromo-derivatives, even in 
the presence of other substituents, such as sulpho -groups, and of 
amino-groups if in a different nucleus from the bromine. 

Chemical Abstracts. 

The Stereoisomer ic Forms of Menthone. Reginald Slater 
Iughesdon, Henry Georoe Smith, and John Read (Proc. Roy. 
?oc. New South Wales , 1922, 53, 170—175). — Four optically active 
aenthones are theoretically capable of existence, and they may 
ie respectively represented by the symbols Dd , LI ; Ld and Dl , 
fhere d and l indicate the optical effects of the I-carbon atom 
.nd D and L are similarly used for the 4-carbon atom. Reasons 
.re given for regarding the Z-menthone obtained by the oxidation 
if natural Z-menthol as having the Ld configuration, and the d- 
nd Z-Zsomenthones as being the Dd and LI compounds, respectively. 
Che optical effects of the two asymmetric carbon atoms would thus 
)e opposed in the mentkones and conjoined in the isomenthones. 
Che catalytic hydrogenation of dl-, d-, and Z-pi peri tones gave an 
nactive isomenthone, forming a sparingly soluble semicarbazone, 
n. p, 219—220°, and two highly active isomenthones having 
y]? +58*33° and —57*40°, respectively. It is suggested that 
;hese substances belong to a type of partly racemic compounds, 
)f which four are theoretically possible, namely, Dd, Dl ; and 
LI, representing I -racemic Zsomenthones, and Dd, Ld ; and 
LI, LI, representing 4-racemic isomenthones. Finally, two wholly 
racemic compounds are to be expected, Dd, LI ; and Ld, Dl, being 
t-menthone, and Z-isomenthone, respectively. G. F. M, 

Two Definite Compounds of Nitrogen Peroxide and Caro- 

mor. _Paul Pascal and Garniek {Compt. raid., 1923, 176, 
aO— 452). — r A thermal analysis of the binary mixture, nitrogen 
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peroxide and camphor, shows the existence of two definite com. ■ 
pounds, namely, 5N 2 O 4 ,4C l0 H 16 O, m. p. —52°, and 2N a O^3C u H ls 0 i 
m. p. -45*5°. The former gives with nitrogen peroxide a series 
of solid solutions containing a maximum of 27°/ 0> of camphor at 
—60°. The binary system gives three eutectic mixtures, namely, 
a mixture, m. p. —60°, containing 60-5% of nitrogen peroxide, a 
mixture, m. p. -55*5°, containing 34*5% of nitrogen peroxide, 
and a mixture, m. p. — 46‘5°, containing 26% of nitrogen peroxide, 

W.G. 

Transformation of d- and I-Camphorsulphonyl Chlorides 
into 10-ci- and -^Chlorosulphoxidocamphor. The Constitu- 
lion of Ketopinic Acid and of Reychler's Camphorsulphonic 
Acid. E. Wedekind, D. Schenk, and R. Stusser (jBer., 1923, 
56 [B]t 633— -649).— It has been shown previously (Wedekind and 
Schenk,' A., 1911, i, 190) that the action of strong tertiary bases 
on simple aromatic sulphonyl chlorides does not lead to the isolation 
of the expected “ sulphens,” CHAr:S0 2 , which, however, are 
possibly formed as unstable intermediate products which break 
down into stilbenes and sulphur dioxide. In the hope of isolating 
such sulphens or derived substances containing sulphur, anexamis. 
ation has been made of more complex sulphonyl chlorides, for 
which purpose Reychler’s d-camphorsulphonyl chloride has been 
selected. The substance reacts readily with triethylamine (or 
pyridine) giving a mixture of equimolecular amounts of i 
chlorosulphoxidocamphor, C 10 H 18 0 2 SC1, and triethylammonim 
d-camphorsulphonate. The constitution of the foriner compound 
is mainly deduced from a study of its action on boding (dilate 
nitric acid, with which it yields sulphuric acid, a chlorodmitro- 
camphor (thus showing that the camphor skeleton is preserved 
practically unchanged in chlorosulphoxidocamphor and that tie 
chlorine is united to a carbon atom), and d-ketopinic acid, r-keto- 
pinic acid has been obtained by Gilles and Renwick (T., 1897, M, 
1397 1402) by oxidising pinene hydrochloride with fummg mtnc 
acid’ but its constitution has not previously been elucidated. Its 
* mode ol lorn- 

COoH ation renders 

H,C— C— GO H,C— CMc — CO H 2 C— C(C0,H) 2 one of thean- 


-CH CH 2 H 2 0 

(II.) 


h. 2 c-ch -ch 2 . _ _ 

(I-) m tni ) the choice in 

favour of I is rendered possible by the observation that it is oxidised 
to a tricarboxylic acid [earboxyapocamphonc acid ( for *^ M 


which loses carbon dioxide when heated and yields ap— 
acid. Since ketopinic acid is derived from camphor solely , 
alteration of the groups attached to the carbon atom 10 it ™ 
that the substituents in chlorosulphoxidocamphor mU8t a “ 
present in this position, and the reaction may therefore be sto 
by the scheme : 
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CH 2 -S0 2 ci +01 Cl-CSCO C1-C(N0 2 ) 2 

j 2 0'0 — CO ^ CO ^ H 2 C-y CO H 2 0(|/ — CO . 

: UMe 2 I V Me 2 i V Me »l ! CMe,! 

I 8 C-6h-OH 2 HjC-CH-CHj^ h 2 c-ch-ch 2 h 2 c-ch -ch 2 

Reychler’s camphorsulphonic acid was regarded by the dis- 
coverer as an a-compound, whereas subsequently Armstrong and 
Lowry (T., 1902, 81, 1469) brought forward evidence to show that 
the sulphonic acid group is attached to carbon atom 6 or 10, prefer- 
ence being finally accorded to the first possibility. The relationship 
of camphorsulphonyl chloride to ketopinic acid places beyond 
doubt the attachment of the acid residue to carbon atom 10, and 
this conception is in excellent agreement with the observed ability 
of camphorsulphonamide to yield an internal anhydride, since it 
indicates the production of a heterocyclic five-membered ring. 

d-Camphorsulphonyl chloride reacts very energetically with tri- 
othylamine or pyridine, giving d-chforosulphoxidocamphor, pale 
yellow, prismatic needles, m. p. 85°, [a]}? + 58*28° in benzene, 
[a]\? +136*2° in chloroform. 1 -Chlorosulphoxidocamphor, prepared 
in a similar manner, has [a]], 8 —58*40° in benzene and [a]h 8 —136*2° 
in chloroform, r -Chhrosulphoxidocampkor is prepared by mixing 
equal quantities of its optically active components; it has m. p. 
103*0°, and is shown to be a true racemate. The chlorine atom in 
these compounds is relatively firmly attached, and is not removed 
by silver oxide or by boiling aqueous silver nitrate solution. The 
protracted action of steam leads to the production of hydrogen 
chloride, sulphur dioxide, and sulphur, the latter being also pre- 
pared by the action of methyl-alcoholic ammonia. Reduction 
with stannous chloride gives an uncrystallisable substance con- 
taining sulphur. It is remarkable that the 
^ll l chlorine atom is very readily removed by the 
A . / \ T action of phenylhydrazine, with the production 
n of phenylhydrazine hydrochloride, a substance 
H 2 C— 0 C which the author terms norcamphorylsulphoxide- 

i UMe, N-phtnylpyrazolone (annexed formula), decomp. 
H 2 C— CH — CHo a ^ ter forming a clear, reddish-brown resin 

at about 80°. Chlorosulphoxidocamphor reacts 
with semicarbazide to give a chlorine-free product , m. p. 165—167° 
(decomp.), which could not be caused to crystallise. 

The oxidation of the 10-chlorosulphoxidocamphors with nitric 
acid leads to the optically active lO-cMoro-lQ ; 10 -dinitrocamphors, 
m. p. 150*5° (decomp.), [a]* 8 for which is respectively +52*06° 
and -52*13° in benzene and +55*47° and -55*40° in chloroform. 
Ihe optically active ketopinic acid k are simultaneously produced ; 

ey can also be obtained by the oxidation of the ehlorosulphoxido- 
camphors with potassium permanganate or by the hydrolysis of 
fie active 10-chloro-10 : 10-dinitrocamphors with water or, prefer- 
a . y, with water and calcium carbonate or slaked lime. d-Keto- 
pinic acid has m. p. 234°, [a]{? +28*02° in benzene, whereas the 
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constants of the Msomeride are m. p. 234°, [«]L 8 -27;67° in benzene; 
r-ketopinic acid has m. p. 234°. The active ketopmc aeids are 
verted into the corresponding ptenylkydrazonM) m. p. 150 5 , by the 
union of equal quantities of the antipodes, of which r-ketopinic acid 
phenylhydxazone, m. p. 126*5°, is prepared ; this is identical with the 
product obtained from r-ketopmic acid derived from pmene > hydro- 
chloride [the m. p. 146° recorded for the inactive phenylhydrazone 
bv Gilles and Renwick {loc. tit.) appears to be erroneous]. 

The chlorodinitrocamphors are reduced by stannous chloride 
and hydrogen chloride in the presence 

the corresponding kdopmomtnles, m. p. I 97 " 1 98 » ’- ^ 1 + 7 4a 
an d fails _26'10°, respectively, when dissolved m chloroform, 
Reduction appears to proceed along the lines indicated by the 

and R-CCl(N 0 2 ) 2 -^E-CCl(NH 2 ) 2 +HCl.NH 3 -> RCN since both 
ammonia and hydroxylamine are also formed The mtnies are 
hydrolysed by boiling sulphuric acid (50%) to the ketopimc acids, 
m. p. 234°. U,W ‘ 

Optically Active Heavy Metal Complexes. I. Lmn 
(JfJec trm chim., 1922, 41. 627 - 636 ).-Complex heavy m*l 
salts and co-ordination compounds of hydroxymethylenecamphot 
are described. Earlier measurements of the rotatory disperaa 
of for instance, aqueous solutions of tartaric acid m the presence 
of’alkab and the salt of a heavy metal are open to the objection 
that such solutions may contain several optically active com- 
plexes, and that the observed experimental figures may be due to 
the superposition of the effects of their various components. Tie 
ferric, acid copper, normal copper, nickel, uranyl, aluminium, 
chromic, cobaltic, carbonatotetrammine and diethylenediamine- 
carbonato salts of hydroxymethylenecamphor are described, ih« 
compounds are soluble in organic media, so that the above objecta 
presumably does not apply. The salts are all well-defined cm- 
Lunds with high rotatory powers, and, with the exception of 4. 
aluminium salt, all are brightly coloured. The rotaboiy dispemon 
of these compounds has been measured in the neighbourhood of 
their absorption bands, and has been found to be normal in so 
and anomalous in others. With the exception of the nttri 
copper salt, however, none of these compel unds < exhibits the U > 4 
effect in the visible region of the spectrum, m l spite of the (W 
that they all show characteristic selective absorption. The 
salt is noteworthy in that its solutions in orgamc 
strong dichroism and its rotatory dispersion curve shows botb 
maximum and a minimum in the visit# region of *P“. tru - tr0 . 

Similar ferric, chromic, and cobaltous derivatives of^m 
camphor are described. 

tert . -Phenylcamphenilol , its Conversion into PhcnjU 

pericjcloopocamphane and Transformatio E 

apocamphor. Maria Bredt-Savelsbebo (Ber., » °° , l J 
55^-561).— tot-Phenylcamphenilol has been P r ^ a ^“|f M ,. 
dehydration investigated since the process appeared 
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siderable interest owing to the accompanying, enforced change of 
the carbon skeleton. 

[With Franz TovssAiw.}—teTt.-P1u>nylcamphenM (formula I), 
a colourless, viscous liquid, b. p. 122°/4 mm., 160 — 166°/I3 mm., 

HCT TOx- mi 

1 rr X tt rtDu.nxr nil — ntr rmi 


|>CH 

CHj-^H^-CPh-OH CHg-— CH-- CPh 


CH- 

\ 


X 0H / 


-CPh 


/ 


(i.) (n.) (in.) 

about 276°/atmospheric pressure (slight decomp.), d\ v * 1*0717, 
jiii' 4 1 ‘55518, is obtained by the action of magnesium phenyl 
bromide on camphenilone in the presence of ether (the corre- 
sponding optically active compound has [<*]„ -f 11*2°). It is a 
remarkably stable substance which is only slowly attacked by 
metallic sodium. It does not appear to yield a crystalline phenyl- 
urethane. The action of thionyl chloride or phosphorus penta- 
chloride on it yields a mixture of the chloride and the hydrocarbon 
formed from the latter by loss of hydrogen chloride; treatment 
of the crude product with sodium phenoxide (or prolonged heating 
of tert. -phen vlcamphenilol with acetic anhydride at 170—180°) 
yields pAe?iyi-«-pericycloapocamp^ne, a colourless, mobile liquid, 
b. p. 96— 97°/5 mm., tff 25 1*00609, 1*54710, which is stable 

towards permanganate. Its mode of formation renders possible 
the alternative formulae II and III, of which the latter is preferred 
mainly on account of the observation that the inactive hydrocarbon 
is obtained from the optically active tertiary alcohol, whereas a 
substance of the constitution II is asymmetric, and would prob- 
ably therefore be optically active. 

Phenyl- a-jwncydoqpocamphane is converted by glacial acetic 
acid in the presence of a little concentrated sulphuric acid at 60 — 
65° into phenylapoisobomyl acetate, b. p. 142— 
CHjj-CH CH 2 143°/4 mm., df 1*06888, n™ 1*53003, and by 
| (^Mej j anhydrous formic acid at 70° into phenyl apoiso* 
CH 2 *CPh-CH*OH bomyl formate , b. p. 127—12872 mm. The 
esters are hydrolysed with some difficulty to 
pknykyokobomeol (annexed formula), a liquid, b. p. 145°, cfi 1 ' 2 
f'H-PTT.mu n $ 2 F55518. The latter substance is 

yn a yi*UJ 2 ll oxidised by chromic acid in , glacial acetic acid 
| ^Me 2 solution to phenyhpocamphor, b. p. 143755 mm. 

CHg'CPh-COgH (semicarbazone, decomp. 199°) and by potassium 
permanganate in alkaline solution to phenyl&po* 
camphoric mid (annexed formula), decomp. 206°, which is trans- 
distilled into the corresponding anhydride , m. p. 
4iR) — 209° . H W * 

PkoHandrenes. Eric Hurst, Henry 
* nd JoHN Read ( ?roc ' Ii0 V‘ Soc - 8o*tk Wales, 
to' l l7& 7 1 J 9 )^ ,I ‘ p helki(irene gives as already seoordcd 
ey^allach and by Schreiner a mixture of- two nitrtsites, rf-wfuch 

vol. cxxiv. i. 
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the less soluble, or oc-nitrosite, was found to melt at 120-121 , 
agreeing with the figure given by Schreiner, but somewhat higher 
Xn that riven by Wallach. Solutions of f-«-phellandre ne 
t nitrate in chloroform and in other organic solvents exhibited 
pronounced mutarotation, leading in every case to optical inversion 
in course of time. This observation has an important bearing on 
the discrepancy between the values for [*] D given by the above, 
mentioned^ authors, and on the application of the mtrosite reaction 
for the diagnosis of phellandrenes in essential oils. The initial 
1 fnr in freshlv prepared chloroform solution was 

fig, "e StrSiL 7it P Wdirne also appears , 0 
exhibit somewhat similar changes. _ "■ *■ M ' 

Australian Melaleucas and their Essential Oils. VI 
R T Bvkek and H. 6. Smith ( Proc . Roy. s ? c : ^. ew , So, ^ l Kf es < 
1 Q 09 56 115-124) -The oil of 3Idaleuca enafolta has the fofiow. 
„f consta it; 0-8938, +13-3, ^14705. .Between Iff 

and 190" 52% distilled, consisting principally of d-pmene, i-hm. 
ene and dipentene, together with some cmeol and terpmeol; 26° 
stilted brtween 19(T and 215°, consisting largely of terpmeol. 
The remainder, about 15%, was mainly a. sesquiterpene The 
dneolTt less than 10% of the total oil, and the oil cannot ; the* 
cmeol w»» caiuDut oil of commerce, which should contain at 

leastou/ooici wWch imparte a more aromatic odour to 

constituent us > rp : oil P The oi i 0 { M. Deanei was only 

Ihe oi l J h “ • ld ] f P om t h c leaves of the plant, and it was 

Cd to consist^ dlpinene, together with about 15”/ of 
S and 4% of aU boiling M probaUy g®** 
oil had the following characters : 0-8888, «d +U ' > * 

14646. It has no economic value. 

The Occurrence of 1-PheUandrene in the Oil of Melatew< 

me uccurieno o, lrrH iPrrx Rov. Sac. Roe South 

awminota. gg^ggJj^^The iil of Melaleuca acuminata las 
Wales, 1922, 5b loJ wi|. _ 12 . 8 « ?l 2 o 1 . 4 690, acid 

the following characters: ^0-8940, «„ i- o , >. 


esterification 21-2 cmeol fiw. After 

d the'cineol'as 

the “ peppermint group ” of eucalypts. 

The Constituents of Indian Turpentine from Pfow gj 

elfmVssr 8 ””""" 

° f p a< pSE C and I B' r R 

^^ 1922! 16, III, 27 47). The reactions used # 
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the investigation of the constitution of caoutchouc have been too 
^tic, and have given misleading indications of a fairly simple 
molecule. The earlier work is reviewed and certain new derivatives 
J are described. On the result of these 

researches a new formula (appended) 
is suggested which, it is claimed, 
adequately expresses the whole of 
the facts. Oxidation of caoutchouc 
dissolved in carbon tetrachloride by 
aqueous hydrogen peroxide yields a 
white, gummy mass, C 30 H 48 O, which 
readily undergoes atmospheric oxid- 
ation to a compound, C 25 H 4fJ 0 2 ; this 
compound can also be obtained by 
the atmospheric oxidation of the pasty compound, C^H^O which is 
produced by the action of cold aqueous potassium permanganate on a 
solution of deresinised caoutchouc in carbon tetrachloride. Another 
compound isolated from the hydrogen peroxide reaction product 
had the composition C 16 H m O. By the action of iodine and aqueous 
hydrogen peroxide on caoutchouc dissolved in carbon tetrachloride 
a* compound, CUH^Ogl, was obtained. Atmospheric oxidation of 
thinly sheeted deresinised caoutchouc in sunlight gave a tough, 
rubbery substance, C 10 H ie O, and a brittle, transparent mass, 
C 25 hA were separable by making use of the solubility 

of the former in carbon disulphide. Structural formulae are given 
showing the relationship of these products with the parent caout- 
chouc (see also J.S.CJ., 1923, 42, 63a). D. F. T. 

Amber. A. Tschirch, E. Awe no, C. de Jong, and E. S. 
Hermann (Hdv. Chim. Acta , 1923, 6, 214 — 225; cf. Tschirch and 
Aweng, A., 1895, i, 3S4). : — A chemical comparison has been made 
of the two forms of amber, succinite and gedanite. The material 
was extracted with alcohol, the soluble portion again extracted 
with light petroleum, and the insoluble portion dissolved in ether. 
By extracting the ethereal solution with ammonium carbonate 
solution, two succinoxyabietic acids were obtained, that from 
succinite having the composition €30113004, m. p. 122°, and that 
from gedanite, C 19 H 28 0 4 , m. p. 120°. It is suggested that these 
may be homologues ; they are present to the extent of about 05% 
in the amber. They are monobasic acids. By extracting the above 
ethereal solution next with sodium carbonate solution there was 
obtained a solution of succinoabidinolic acid, C 4() H 60 O 5 , the com- 
position being the same from both forms of amber. This also is a 
monobasic acid, and is present to the extent of 12%, These acids 
may be formed by autoxidation of resinic acids of the type of 
abietic acid, 0^H 30 O 2 . When the extract soluble in light petroleum 
is treated with 5% sodium hydroxide solution, a residue is left 
which after purification has the composition and is termed 

smhoabidinol ; it is present to the extent 016%. Distillation of 
the alkaline solution with steam yielded about 0-2% of <I-bomeol, 
and from the alkaline solution addition of acid precipitates a new 
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monobasic acid, succi&osilvinic acid, m. p. 104 ^present 

to the extent of about 4%. The portion of amber insoluble in 
alcohol when hydrolysed with alkali gives succinic acid about 
2%, and a succinoresind, C 1 ,H 20 O, about 3% on the original amber. 
The latter is undoubtedly the alcohol with which the succinic acid 
is combined. The trace of sulphur which is present in succinite 
but not in gedanite is associated with the succinoresmol The 
remainder of the portion of the amber insoluble m alcohol, the 
succinormn, which forms 65% of the whole m ** JPg"*? 1 
vedanite, has m. p. 324°, and is quite .indifferent to alkalis. It has 
the composition and by distillation m a m>n 

a mixture of phenols and terpenes The possibility of the form, 
ation of the above constituents of amber from the resinic acids 
such as abietic acid found in recent conifer resins is discussed 

Jcj. Jl. K. 

Studies of the Glucosides. II. Arbutin. Alexander 
Killen Macbeth and John Mackay (T„ 1923, 123, 717-724). 

Tannins. II. Chinese Tannin. P. Kabrek, Harry ii. 
Salomon, and J. Peyer (Ilelv. Chim. Ada, 1923, 6 3-36).- 
E Fischer considered Chinese tannin to lie practically identical 
with penta-ro-digalloyl-glucose (A., 1919, l, 87, 278). It is now 
shown however, that the tannin is not a uniform substance, but 
can be separated by a suitable process into fractions differing 
considerably in rotatory power. The fractionation was accom- 
plished by precipitating an aqueous solution of the tannin with 
aluminium hydroxide. The latter first dissolves in the tannrn 
solution, but after a short time a precipitate appears, a compound 
of tannin and alumina, the nature of which is not yet understood. 
The compound was decomposed with acid in the cold, and the 
tannin extracted with ethyl acetate. The taniun first precipilated 
had the lowest rotatory power, the last had the highest. After 
a series of about eighty fractionations, the extreme fractions had 
rotations of +30° and +157°, respectively, m water and +4M 
and 4-51 ’5° in pyridine. Similar results were obtained with 
different commercial samples of tannin and with samples extracted 
from the galls with acetone. . . . , 

When the fractions having [«]d +80° and above were treated 
with glacial acetic acid and hydrogen bromide at the ordinary 
temperature, they gave a Ubromtetragaltoylglucose, , a substance 
difficult to purify, which was readily converted by acetyl 
bromide into \^romoteira[triacetylQalhyl)4v^ose, C &8 H 51 Ug 4 M» an 
amorphous substance, [«] D +59‘5° in acetone. This was identical 
with a substance obtained in an exactly similar manner fro 
synthetic penta(triacetylgaUoyl)-glucose, this product having 
jL 58*83° . When warmed with sodium acetate and acetic annyanae, 
the above compound gave tetra{triacetylgaUoyiy baceWvm^ 

QuHwOidOAcW This -is a white, amorphous substance , t 

specimen from tHe high rotating tannin fraction had M» + 
in acetone, eintert from 110“, m. p. 130-135 , the 8Ample ro» 
synthetic penta{triaoetylgalloyl).glucose had [«]d +44 b 
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similar m< p. When treated with methyl alcohol and silver 
carbonate, bromo-l-tetra(triacetylgalloyl)-glucose gave tdra(tri - 
acetylgaUoyM-rnMhylglucoside, [«] D +31*8° in 

acetone (from tannin) and +31*5° (synthetic). Further, this 
methylglucoside was proved identical with that prepared from 
p-methylglucoside and triacetylgalloyl chloride, which had [a^ 
+32’9°. On the other hand, teira(iriacety^ai!Zoyl)-a-met%^iacoside 
from a-methylglucoside and triacetylgalloyl chloride had [a]„ 
-f-42‘3 0 in acetone. 

The above observations establish conclusively that the higher 
rotating fractions of Chinese tannin are derived from a penta- 
galloylglncose. The variations among the higher rotating fractions 
must be due to variations in the number and disposition of the 
depsidic galloyl groups present as digalloyl residues. The yield 
of tetra (triacetylgalloyl) -1-acetylglucose from any particular tannin 
fraction may be regarded as practically quantitative; hence the 
weight of this compound obtained gives a quantitative estimate 
of the number of gallic acid residues originally present. The 
mean number found for the different fractions was between 8 and 9 
gallic acid residues per mol. of dextrose. Probably the different 
fractions contain from octa- to deca-galloylglucoses. 

The lower rotating tannin fractions gave l-bromotetra(triacetyl- 
galloyl ) -glu c os e and other derivatives differing markedly in rotatory 
power from those derivatives obtained from penta(triacetyl- 
galloyl)-glucose. These fractions probably contain impurities 
besides the higher galloylated glucoses. It is concluded that 
Chinese tannin is a mixture of closely related galloylated glucoses, 
and that this complexity is the cause of its colloidal character. 
The pure substances must be very sparingly soluble in water, but 
the mixture forms colloidal supersaturated solutions. The living 
organism here makes use, as in the case of albumin, of the pro- 
perty possessed by insoluble substances of forming colloidal 
solutions in admixture witli other substances of closely related 
structure. E. H. R. 

Structure and Formation of Humic Acids and Coal. J 

Marcusson ( Z . angew. Chem ., 1923, 36, 42-43; cf. A., 1921 ’ 
ii, 590; 1922, i, 437). — The absence of furan derivatives from, 
and the presence of benzene derivatives among, the products of 
the oxidation under pressure of huraio acids furnishes no evidence 
whatever for the absence of furan nuclei in these substances, or 
lor a benzene structure, since in the first place furan derivatives 
would not remain undecomposed under the conditions of the 
oxidation, and, secondly, benzene derivatives are obtained under 
similar conditions from celluloso and similar substances which 
certainly do not themselves possess a benzene structure. Eller’s 
s yn esis of humic acids by the oxidation of phenols with per- 

anganate likewise furnishes no proof of a hydroxvquinonoid 

ucture, since the boiling nitric acid used to obtain" the nitro- 
compound, which was similar to the nitro-derivatives of the humic 
* w °ula have oxidised the quinone nuclei, just as benzo- 



i. 354 


abstracts of chemical papers. 


quinone is converted by oxidising agencies into maleic aoid, of 
which the anhydride is actually a furan derivative, ihe formation 
of chloranil by the oxidation of humic acids with potassium chlorate 
and hydrochloric acid can equally well have originated from a 
difuran derivative. With regard te the formation of coal, the 
humic acids originating from wood are converted by loss of carbon 
dioxide and water into pyrohunnc acid and pyrohumic ketone, 
which together with bitumen, cellulose, lignin,- and mineral matter 
form brown coal. This is then converted by heat and pressure 
into ordinary coal and anthracite, and the synthetic production 
can be carried out by heating brown coal in a light mineral oil 
at 300° for twelve hours in a closed tube, ihe product is black, 
and shows all the properties of coal, being, unlike the original 
material, insoluble in molten alkali hydroxide, and giving no lignin 
reaction with dilute nitric acid. The synthetic coal differed from 
the natural product only in the absence of the asphaltic substances, 
the carboides, w T hieh are formed in nature from the waxy con- 
stituents of brown coal, and to which the lustre of the coal is due. 

G. F. M. 


Benzoovronesulphonic Acids and Coumarinniercaptaiis. 

Makgarete KatiCER (Ber., 1923, 56 [B ] . 480-M8J.-4 : 7-2M- 
methylwumarin^-sulphonic aeid, colourless, slender needles, m. p. 
above 285° after previous darkening, is obtained by the addition 
of 4 : 7 -dim ethylcoumarin to sulphuric acid containing 20% of 
sulphur trioxide at 0° and heating the mixture at 80° after solution 
has become complete at the atmospheric temperature; the sodkm, 
potassium, and ammonium salts are described. The dry sodium 
salt is transformed by phosphorus pentachloride at 160— 170 5 
into 4 : 7 - d imethykou marin-% - m Iphonyl chloride , large, colourless 
prisms, m. p. 175°, which is converted by ethyl alcohol into ethyl 
4 * l-dimeth/lcourMrin-ti-sulphomte, lustrous needles, m. p. 172 J . 
The sulphonyl chloride is reduced by zinc dust in the presence of 
alcohol to 4 : l-diimthykourmrin-Q-thiol, small needles, m. p. 255°, 
the mercury and lead derivatives of which are described. 

In a similar manner, 4-methylcoumarin-6-sulphonic acid (cf. 
Hamisch, Diss., Berlin, 1911} is transformed into ^methykoumrui- 
6 -mlphonyl chloride, pale yellow rhombs, m. p. 137°, ethyl i-methyl- 
coumafin-G-sulphonute, colourless, lustrous needles, m. p, 151— 
152°, and ^-methylcoumarin-^thiol, pale yellow, rhombic prisms, 
m. p. 180—181°. . . 

4 ; 6- Dirnethylcoumarin-8-sulphonyl chloride crystallises in long, 
colourless needles, m p. 179°, and is reduced with some difficulty 
to 4 : Mimethylco umarin- # -thiol, colourless needles, incipient 
decomp. 246° (the mercury and lead derivatives are described). 
Ethyl 4 : ft-dimeth ylcoumari n-S-sidpfwwite forms lustrous needles, 


m p 182° 

3:4: 7-Trimethylcoumarin is only slowly converted by sulphuric 
acid containing 50% of sulphur trioxide at 100° into 3 : 4 : /-m- 
methylcoumarin-iysulphonic acid , m. p. above 300°, the -mm < 
Uad, and potassium salts of which are described. 3:4: M 
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jnethylcoumrinS- sulphonyl chloride crystallises in short, thick 
needles, m. p. 214°. 

7.Methoxy-4-methyleoumarin is transformed into the corre- 
sponding S'idphmic acid , a colourless, crystalline mass, under the 
same conditions as is 4 : 7-dimethylcoumarin. Sodium 7 -metkoxy- 
^.fnethylcouworin-Q-sulphonate, needles, and the corresponding 
potassium and barium salts are described. The sodium salt is 
converted by phosphorus pentachloride at 180° into l-methoxy- 
±.me thylcourmrin- 6 - sulphonyl chloride , lustrous rhombs, m. p. 
201°, which is further transformed into ethyl 1-methoxyA-methyU 
couaiuri'usulphonate, needles or leaflets, in. p. 199°, and 7-tneihozy- 
4 .niethylcoumarin-fi-tkiol, small leaflets, m. p. 178° (the mercury , 
lead, and sodium compounds are described). 

The coumarinthiols resemble the coumarins in their behaviour 
towards bromine ; thus 4 : 7-dimethyIcoumarin-6-thiol gives the 
corresponding dibromide, C n H 10 O 2 SBr. 2 , long needles, m. p. 271°, 
which is readily decomposed by water into the thiol and bromide! 

Chromone is not sulphonated at 70—80° by sulphuric acid con- 
taining 50% of sulphur trioxide. Under closely similar conditions, 
2 : 3-dimethyIchromone is transformed into 2 : 3-dimethylchrmone- 

Uulphonic acid, S0 3 H*C e H 3 <^ j?J e , a colourless mass which 
U— CMe 

does not melt at a definite temperature. The corresponding 
sodium salt (+4H 2 0) and lead salt (-f2H 2 0) are described. 
Attempts to convert the sodium salt into the sulphonyl chloride 
were unsuccessful. H. W. 

Syntheses of Arylsulphone Derivatives of Naphthapyrones, 
Hydroxynaphthapyrones , and Trihydroxybenzopyrones! 

Jfltos Troger and Richard Dunkel (J. pr . Ghent ., 1922, [ii], 
104, 311— 334).— By a method previously described (Troger and 
Bolte, A., 1922, i, 267), arylsulphone derivatives of naphthapyrones, 
hydroxynaphthapyrones, and trihydroxybenzopyrones have been 
prepared, and their fission by alkaline hydrolysis has been studied. 

The arylsulphonylnaphthapyrones resemble, in their behaviour 
towards alkali hydroxides, the arylsulphonylcoumarins (Troger 
and Bolte, loc. cit.). The action of moderately strong aqueous 
potassium hydroxide leads first, with disruption of the lactone 
ring, to the potassium salt of the eoumarinic acid, from which, 
on acidification, the original pyrone is regenerated ; if, however! 
tte hydrolysis is continued, potassium carbonate and a styrene 
denvative are produced. Concentrated alkali hydroxide (30— 
w/o) causes fission of the pyrone into the hydroxyaldehyde and 
the salt of the arylsulphonylacetic acid, the" latter then passing 
mto potassium carbonate and an arylmethylsulphone. 

Ihe hydroxyarylsulphonylcoumarins undergo fission more readily 
(w. cit.) than the arylsulphonylcoumarins, but alkali carbonate 
M% a / tyrene derivative are the sole products, the hydroxy- 
6 and , ar ykulphonylacetic acid, or the arylmcfchyl 
p one, not being formed. In contrast to this, the arylsuTphonyl- 
) oxynaphthapyrones are broken down by concentrated or 
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dilute alkali hydroxide into the relevant dihydroxynaphthaldehyde 

and an arylmethylsulphone. 

Since trihydroxybenzaldehydes, which would be produced by 
the hydrolytic fission of arylsulphonyldihydroxycoumarins, are 
readily decomposed by alkali, the behaviour of the arylsulphonyl. 
diethoxyooumarins has been studied, it being shown that whilst 
aqueous potassium hydroxide leads first to the salt of the eoumarinic 
acid, acidification giving the original pyrone, by continued action 
neither an arylsulphone nor a styrol derivative is produced. The 
actual products have not yet been fully investigated. 

It should be noted that the use of sodium ethoxide (Biilmann, 
A., 1912, i, 461), for the fission of the pyrones described, ia i m ’ 
practicable owing to their insolubility in alcohol. With the 
exception of the 3-arylsulphonyl-5 : 7-dihydroxycoumarins and the 
arylsulphonylhydroxynaphthapyrones, all the compounds described 
show a pronounced fluorescence. 

The reaction between 0-naphtholaldehyde, benzenesulphonyl- 
acetic acid (one-third of this as sodium salt), and acetic anhydride 
.. commences in the cold, is completed on warming, and 
jf 1 JjCO leads to 2-benzenesulphonylA : 3- fi-mphthapyrane, pale 
/\ /\ /° yellow prisms, m. p. 258°. Similarly, acetic anhy- 
rV dride, (3-naphtholaldehyde, and p-toluenesulphonyl- 

1* 1 y acetic acid give 2-p4oUeiimilphom-^mpklhappm ) 
x/\v yellow prisms, m. p. 275°, whilst the use of 

p-chlorobenzenesulphonylacetie acid leads to 2-p -chlorobenzene- 
sulphonyl- fi-naphthapyroyie, small, yellow prisms, m. p. 285°. The 
action of aqueous potassium hydroxide solution (10—30%) leads to 
known products (see above). 2 : 6-Diliydroxynaphthaldehyde con- 
densed with benzenesulphonylacetic acid gives S-aeeloxy-2-benzm- 
MlphwiyLfi-mphikapyrone, yellow leaflets, m. p. 246°, which on hydro- 
lysis with 60% aqueous sulphuric acid gives $ -hydroxy -2-benme- 
sulpbrnyU^mphthapyrone , flat, yellow prisms, m. p. above 270". 
S-A(^xy.2.pMiienesdphonyl-^7iaphthapyrone t flat, yellow prisms, 
m. p. above 265°, derived from p-toluenesulphonylacetic acid, 
gives S-hydroxy -2-p -toluenesulphonyl- (3 - naphihupyrone, m, p. above 
270°, on hydrolysis ; if p-chlorobenzenesulphonyl acetic acid is 
used, 8-acetoxy-2-p-diloroixnzeimulphonyl$-naphthapyrone , a red- 
dish-yellow, microcrystalline powder, m. p. about 274°, is produced, 
giving on hydrolysis %-hydroxy-2-p-chforobenzenmdphonyl-$-mpkh- 
pyrone , thin needles of high m. p. 2 : 7-Dihvdroxynaphthaldehyde, 
when condensed with the same three sulphonylacetic acids, gives 
§-acdoxy-2-benzenesulphonyl-$-naphthapyrone } yellow _ leaflets, 
9-acetoxy-2-p-toluenmdphcmyl- fi-naphthap yrone } yellow prisms, and 
Q-aceioxy-2-p-chlorobenzenmilphonyl- fi-mphthapyrone, yellowish-red 
prisms; hydrolysis gives, respectively, §-hyd roxy-2 -bmunml 
pkonylp-naphthapyrone, slender, yellow prisms, 9-hydroxySp 
toluenesulpkonyl-^-naphthapyrone, flat, yellow leaflets; and 
§-hydwxy-2-p-chlfflobenzen£3ulphmyl-$-naphthapyrone, small, slender, 
yellowish-red prisms; all these compounds have high melting 
points. The action of aqueous alkali hydroxides on these hydroxy* 
or ace t oxv- derivatives leads to known products (see above). ln e 
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condensation of pyrogallaldehyde with the same three acids gives 
^.ben^nesidphonyl - 7 : 8-diacetoxycoumarin, small, white needles, 
m# p. 183° ; 3-p-toluenmUphonyl-7 : S-diacetoxyoonnuinn, white 
aeedies, m. p ; 234°, and S-p-chlorobenzenesulphmtyLl ; 8 -diacetoxy- 
cwmarin, white needles, m. p. 223°, from which by hydrolysis 
^emnesulpkonyUl : 8 - dihydroxycou mar in (+H 2 0), yellow prisms, 
m. p. 255°, 3-p-toluenesulphonyl-7 : &-dihydroxycoumarin (-pH^O), 
yellow needles, m, p. 258°, and 3-p-ch^obenzenmdphonyl-7 : 8- 
dihydroxycoumarin, yellow needles, m. p. 268° (decomp.), re- 
spectively, are obtained. From 2:4: 5-trihydroxy benzaldehyde, 
3 .benzenesulpkonyUQ : 7-diacetoxycoumarin , white needles, m. p. 
252°, 3-p -toluenesulphonyl-Q : 7 -dMceioxycouimrin, white needles, 
m . p. 228°, and 3-p-chlorobenzenmilphonyl-fi : 7 -diacek>xymLrmrin t 
uodular aggregates of needles, m. p. 221°, are produced; hydrolysis 
gives, respectively, 3-benzenesulphonyl-Q : 7 -dihydroxycoumarin , 
white needles of high m. p., Z-p-toluenesulphonyl-Q : 7-dihydroxy- 
coumarin , yellow needles, m. p. 278° (decomp.), and 3-p -chloro- 
knzeTWSulphonyl-ft : 7 -dihydroxy courriarin, small, yellowish-white 
needles of high melting point. From 2:3: 5 - trihydroxy be nzalde - 
hyde, 3 - b enzenmi Iphonyl - 5 : 7 -dm^toxycoumarin, white needles, 
m. p. 191°, 3-p-toluenesidphonyl-5 : 7 -diac^xycourmrin f white 
needles, m. p. 213°, and 3-p-chbrobenzen.esulphonyl-5 : 7 -diacetoxy- 
mmawi, white needles, m. p. 211°, are obtained, giving on hydro- 
lysis 3-bcnzenesulphonyl-5 : 7 -dihydroxycoumarin, yellowish- brown, 
difficultly fusible needles, 3-p - toluenesulphonyl-5 : 7 -dihydroxy - 
mmrin, yellowish-white needles, m. p, 258 — 260° (decomp.), 
and Zp-chlorobenzenmilphonyl-o : 7 -dihydroxycoumarin, very small, 
yellowish-white, difficultly fusible needles, respectively. The three 
last-mentioned dihydroxycoumarin derivatives, when alkylated 
by means of ethyl-alcoholic sodium ethoxide and ethyl iodide, 
give, respectively, 3 -benzenesulphonyl-5 : 7 -diethoxycoumarin, yellow- 
ish-white needles, m. p. 187°, 3-p-toluenwilphmyl-5 : 7-dieihoxy* 
mmrin , yellowish-white prisms, m. p. 227°, and 3-p-chlorobenzene- 
wlpknyl-5 : 7 -diethoxy coumarin, yellowish- white needles, m. p. 
226°; the hydrolytic fission of these ethoxy-compounds requires 
the use of 20% aqueous alkali hydroxide, and has so far given, 
apart from recovered material, no recognisable product. 

W. S. N. 

The Composition of “ Chelalbines." P. Karrer (Hdv. 
Ohim, Ada, 1923, 6, 232), — Fresh analyses of methylchelalbine 
(A,, 1917, i, 349) give the empirical formula C n H 17 0 4 NMe, instead 
of C 16 H 12 0 3 NMe. The chelalbines are therefore to be regarded 

alkyl dihydrochelerytbrines, their formation corresponding with 
hat of the alkyl dihydroberberines by the action of Grignard’s 
reagent on berberine. E. H. E. 

Cel Formation in Quinine and Eucupine Solutions. Peter 
kona and Mari Takata (Biochem. 1922, 134, 97 — 107). — The 
con tions for gel formation in quinine and eucupine solutions 

ve een rigidly defined. The range of variation of conditions 

quinine is very small, 1*5 o.c. of a l%iquinine hydrochloride 
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solution with 3 c.c. of a M /3 phosphate mixture of 6*85 giving 
a stiff gel which crystallised after five to ten minutes. In the ca& 
of eucupine, gels of considerable stability are obtainable. Gel 
formation depends on the P H » values above 4 5 being inimical, on 
the particular buffering solution used, and on the concentration 0 f 
the eucupine solution. The process of gelation can be followed by 
viscosity measurements, change of surface tension, and conductivity 
measurements. The gelation is reversible and the gel is suitable 
for Liesegang ring formation. H. K. 

Indian Opium. III. The Meconic Acid Content of Indian 
Opium. Harold E. Annett and Mathura Nath Bose (Mem. 
Dept, Agric. India s, 1922, 6, 215 — 221). — The meconic acid was 
estimated in various samples of opium by the addition of calcium 
chloride solution to an aqueous extract of the opium and decoin- 
position of the calcium salt by hydrochloric acid (A., 1922, ii, 791). 
The quantity of meconic acid is in all cases found to be roughly 
equivalent to that of the total alkaloids present, whereas the 
soluble sulphate content of the latex increases as the alkaloidal 
content diminishes, and it is concluded that the alkaloids are 
present as meconates only, the sulphate being present in a mineral 
form. The acid reaction of the latex is due to dissociation of the 
weakly basic alkaloids such as narcotine and papaverine. P. M. 

Preparation of Papaverine Nitrite. C. H. Boehringeh 
Sohn and Hans Stenzl (Brit. Pat. 192298).— An aqueous solution 
of a papaverine salt is slowly treated with a 20% sodium nitrite 
solution either in the presence or absence of an organic solvent 
such as benzene. In the latter case, the oily reaction product 
consisting of a mixture of papaverine and papaverine nitrite is 
allowed to solidify, and after washing and drying is extracted with 
benzene until all the free alkaloid has been dissolved out. The 
residue consists of a 40% yield of the nitrite. When the reaction 
is carried out in presence of benzene the oil which separates quickly 
solidifies, and consists of almost pure papaverine nitrite. The 
substance forms an almost colourless, sandy powder which decom- 
poses at about 140°, and, therapeutically, exhibits the tissue 
dilating properties of its components in an enhanced degree. 

G. F. M, 

Constitution of isoChondodendrine and Thebaine. Franz 
Faltis and Theodor Heczko (Monatsh., 1923 , 43, 377—385).- 
Ethyl eliloroformate, in presence of potassium hydroxide, converts 
wochondodendrine ; nto a mixture of dicarbethoxyhydrockhrom- 
chondodendrine, diairbdhoxyisochoTidodendnne, and N -carbelhvxf 
hydrochloroisochondodendrine. Only a partial interaction occurs 
with respect to the phenolic group in the alkaloid, as in the case 
of bulbocapnine (A., 1921, i, 579). The product is optically active, 
giving [aju —20° in 96% alcohol. The chlorine atom present, 
from its reactivity, is apparently in the a-position with respect to 
the benzene ring. On evaporating an alcoholic solution of the 
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above mixture, a carmine-red substance is formed, presumably as 
shown below : 


\/\ -> \/% 

HO CHCl'CHjjR ** CH*CH 2 R. 

By applying the Angeli- Rimini “ nitroxyl reaction '* to the- 
baizone, it is shown that the latter does not contain a free aldehydo- 
group, and therefore probably has the annexed formula (A), a certain 
amount of tautomeric change occurring, giving, also, (B). This 
result points to the correctness of the formula suggested by Faltis 
(A., 1917, ij 411) for thebaine. 


{B 


K. E. T. 




Strychnos Alkaloids. XXXVIII. Transformations of the 
Four Isomeric Brucinesulphonic Acids. Hermann Leuchs 
and Heinz Zander {Ber„ 1923, 56, [B], 502— 509).— An extension 
of the work of Leuchs and Geiger (A., 1909, i, 828) and Leuchs and 
Flicker (A., 1922, i, 677). 

Brucinesulphonic acid II is converted by hot 5A r -nitric acid into 
the nitroquinone hydrate II, C 21 H 21 O 10 N 3 S, orange-red, hexagonal, 
domatie prisms or rectangular plates which gives a monosemicarb- 
ame, C 22 H 24 0 1(> N e S, thin, lemon-yellow needles or prisms. It is 
reduced by tin and concentrated hydrochloric acid to the amino - 
qmnol hydrochloride, (^ 1 H 8S 0 7 NJS,HC1, colourless prisms, the water 
added previously to give the *C0 2 H|HNi groups being again elimin- 
ated to ‘CON.‘. It is converted by sulphurous acid into the 
nitroquiml hydrate II, C^H^O^KS^I^O, aggregates of blackish- 
violet prisms or needles, which, like the corresponding compound 
from brucinesulphonic acid I, is converted by alcoholic hydrogen 
chloride into a violet diethyl derivative containing the carbethoxyl 
and the qninonoid, .NO*OEt, groups. It is transformed by 
acetic anhydride and sodium acetate into a triacetyl compound, 
b27H 29 Oi 3 N 3 S, short needles or five-sided plates. 

Brucinesulphonic acid III is transformed by 5A-nitric acid into 
th zmtroqumone hydrate III, C 21 H 21 O 10 N 3 S, orange-coloured, hexa- 
gonal platelets which is reduced by sulphurous acid to the niiro- 

HI, C 21 H 23 O 10 N 3 S,3H 2 O, lustrous, blackish-violet 
prisms or leaflets. 

Brucinesulphonic acid, IV, and 5A T - nitric acid at 0 — 10° yield 
C2iH 20 O 7 N 2 S,HNO 2 ,5H 2 O, red plates, whereas 
en lfte substances are heated together on the water-bath after 

o* 2 
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being diluted, the niiroquinone hydrate , C 2 1 H 21 0 1 oN 3 S,H 2 0 ) orange- 
coloured, domatic prisms, separates. The latter substance is r e . 
duced by sulphurous acid to the nitroquinol hydrate IV, 

lustrous, pale reddish-violet needles or dark violet-red prisma, 
The nitroquinone hydrate I is converted by saturated bromine 
water at 15 — 20° into the product , C^H^O^NoBr^S^H^O, p a ] t 
yellow, oblique platelets or short prisms in which the water may 
be present as solvent of crystallisation; this cannot be regarded as 
definitely established, since the compound is so unstable that it 
can only be desiccated at 20°. A profound^ change appears, how- 
ever, to have taken place, since sulphurous acid removes the bromine 
without regenerating the violet nitroquinol, in place of which a 
product , CuH-OJff* P^e yellow, oblique, four-sided plates, i 8 
obtained in wnicn the nitro-group is retained, since it is reduced 
bv tin and hydrochloric acid to a colourless amine salt, 
C 21 H 25 0 7 NgS,HCl, 

which evolves ammonia when boiled with potassium hydroxide 
solution. The absence of an oxygen atom in the new nitrocom- 
pound as compared with the nitroquinol hydrate is explained by 
the loss of water involved in the conversion of the groups 
•C0 2 H|:NH to :N*CO ; in this case, four atoms of hydrogen must 
have been added, which occurs probably as 
indicated in the annexed formula, or a 
tautomeric form of it. One of the bromine 
atoms of the dibromidc is certainly attached 
to the carbon atom united to the nitro- 
group, since it evolves bromonitromethane 
when boiled with water and gives a bromine- 
CjgH^O^S; the latter contains the sulphonic acid 
group, thus indicating that this radicle cannot have been present in 
the aromatic nucleus of brucine, which suffers fission under these 



conditions. 

The nitro-compound, C 21 Ho 30 9 N 3 S, gives with bromine a product 
CajH^OgNgSBrg, which differs completely from the previous bromo 
derivative. It is not de-halogenated by sulphurous acid ; it gives 
bromopicrin when boiled with water. H. W, 


Halogen Derivatives of Quinine. Sigmund Frankel, Otto 
Herschmann, and Charlotte Tritt ( Ber 1923, 56, [ B ], 433— 
438). — With the ultimate object of preparing derivatives of quinine 
in which the secondary alcoholic hydroxyl is replaced by an amino- 
group or the latter is present in the vinyl residue, the preparation 
of halogenated quinine compounds has been investigated. Quinine 
chloride is readily prepared by a modified method, but does not 
react in the desired sense with ammonia. On the other hand, 
quinine does not react simply with the bromides of phosphorus, 
Quinine chloride does not yield the bromide when heated above its 
melting point with potassium bromide, whereas with potassium 
iodide it gives a brown, amorphous substance. 

Quinine is converted by phosphorus pentabromide (molecular 
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ratio, 3 : 7) in the presence of boiling chloroform into a resin which 
is partly dissolved when subsequently treated with ice-water. 
Addition of ammonia to the aqueous solution causes the precipit- 
ation of a colourless base, which rapidly becomes red. The pre- 
cipitate does not appear to be uniform ; after repeated purification, 
it gives analytical results approximating- to those required by a 
dibromide. The portion which is undissolved by water contains 
two crystalline tribromides, C^H^ONaBrg, which have, respectively, 
m p ( 109° and [«]{? +198° in methyl-alcoholic solution and 235 — 
045° (corr. decomp.), [a]], 0 -f- 1 19° in chloroform. When quinine 
an d phosphorus pentabromido in the molecular ratio 3 : 5 are 
allowed to react under similar conditions, the product is a tribromide , 
decomp. 217°, whereas when the substances are employed in mole- 
cular proportions a dibromide , m. p. 130°, is obtained. When 
quinine is treated with a molecular proportion of phosphorus 
tribromide, a monobromide appears to be produced, which, how- 
ever, is mixed with a considerable proportion of unchanged quinine, 
from which it cannot be separated. 

The preparation of quinine chloride, (^H^ON^l, from quinine 
hydrochloride and phosphorus pentaehloride is described in detail ; 
the substance crystallises with half a molecular proportion of 
benzene. H. W. 


Japanese Yew Leaves. I. [Taxine]. Heisabuko Kondo 
and Umetaro Amano (J. Pham. Soc. Jayan, 1922, 1074—1084; 
cf. Thorpe and Stubbs, T., 1902, 81, 874).— Taxine isolated from 
the leaves of yew ( Tams ba-cmta) produced in the Province of 

Hida is a white, amorphous powder of bitter taste, m. p. 105 

111 0 after sintering at 82°. Analysis confirmed the formula 
C 3 7H 51 O 10 N previously assigned to the alkaloid; in 5 and 10% 
alcoholic solutions it has [a]?, 8 -{-32° 20' and +35°, respectively. 
Two chloroaurates were obtained (cf. loc. eit.) f one, m. p. 90 — 105° 
(decomp.), soluble into hot dilute hydrochloric acid, and the other, 
C 3f H 51 O 10 N,HAuCl 4 , m. p. 110° (decomp.), insoluble in hot dilute 
hydrochloric acid. When heated with 5% sulphuric acid, the 
alkaloid is partly decomposed, a compound reducing Fehling’s 
solution being produced, which, however, has not the character- 
istics of sugar. Emulsin is without action on the alkaloid. When 
heated with alcoholic potash taxine is decomposed into formic 
and acetic acids, an amorphous acid, in. p. 94 — 95°, and mole- 
cular weight 215, a crystalline acid (perhaps cinnamic acid), m. p. 
133°, and a compound, m. p. 105—110°, insoluble in 

dilute sulphuric acid. By bromination in glacial acetic acid, the 
alkaloid gave a tetrahromide, C 37 H 6l O 10 NBr 4 , a yellow, amorphous 
powder, whilst in dilute sulphuric acid solution, a tribromide , 
sftAoNBrg or C 37 H 5l 0 10 NBr 2 ,HBr, a light yellow, amorphous 
powder, is formed. K K. 


The Relationship between Constitution and Taste of 

i5?ee rn Staudinger and Hermann Schneider (Ber. t 
- i 56, [B] t 699— 711) . — The investigation was undertaken with 
e object of finding a suitable substitute for pepper. The taste 
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of the latter is due to the presence of pipeline, the physiological 
action of which is largely influenced by the dispersivity ; the 
required taste is only developed when it is very finely divided. 

Piperine has the constitution 

ch 2 :o 2 :c 8 h 3 -ch:ch*ch:ch*co-c 5 nh 10 . 

For the development of the pepper taste, it is essential that the 
piperidine should be in amide-like union with an aliphatic -aromatic 
acid. It is most noticeable with derivatives of S-phenyl-n -valeric 
acid. The possibilities of variation of the acidic component have 
been fully examined whilst those connected with the basic portion 
will be described in a subsequent communication. It is found that 
the presence of the methylenedioxy-group and of double bonds 
is not essential to the development of pepper taste, whilst also the 
stereochemical configuration of the chain does not appear to exert 
a marked influence. On the other hand, it is necessary that the 
phenyl group and the four carbon atoms in the side chain should 
be present. Piperine may be completely replaced by a mixture of 
the piperidides of o-phenyl-A^- and -A a -pentenoic acids dissolved in 
phefiandrene. 

Cinnamylidenemalonic acid is conveniently prepared in 88-6% 
yield by the action of glacial acetic acid on a mixture of calcium 
malonate and cinnamaldehyde at 60 — 70° and subsequent pro- 
tracted heating of the product at 80°, and finally at 100°. It is 
converted by phosphorus pentachloride in the presence of benzene 
into cinmmylideMmcdonyl chloride, golden-yellow crystals, m. p. 
83°, which is stable towards water, and is transformed into a piperide 
which has not a pronounced taste of pepper. 

Cinnamaldehyde reacts with malonic acid in the presence of 
pyridine to give cinnamenylacrylic acid, m. p. 165°, whereas in 
the presence of quinoline, aJJocinnamenylacrylic acid, m. p. 138°, 
is produced. ( Pyridine hydrogen cinna mylide n e ma lonate crystallises 
in colourless needles, m. p. 114 — 115°, decomp., and gives when 
heated cinnamenylacrylic acid, m. p. 165°, in about 60% yield, 
and an acid of lower melting point which has not been investigated. 
Quinoline hydrogen cinnamylidenemalonate has m. p. 1 14— —115° 
and decomposes at about 130° yielding mainly aZZocinnamenyl- 
acrylic acid, m. p. 138°, other non -crystalline acids and very little 
acid, m. p. 165°.) Cinnamenylacrylic acid, m. p. 165°, is converted 
into the corresponding chloride , m. p. 47°, by the action of a solution 
of thionyl chloride in boiling light petroleum and thence into the 
piperidide, m. p. 91 — 92°, which after being ground with flour 
during ten days has a very pronounced taste of pepper. aUo- 
Cinnamenylacrylic acid is converted by similar methods into a 
non-crystalline chloride and piperidide ; the taste of the latter 
appears to be indistinguishable from that of its isomeride, 

Cinnamylidenemalonic acid is reduced by sodium amalgam in 
faintly alkaline solution to dihydrocinnamylidenemalonic acid, 
which is decomposed in boiling aqueous solution into S-phenyl-^- 
pentenoic acid; the corresponding chloride, a colourless liquid, 
b. p. 139 — 140712 mm,, 98 — 100°/0’2 mm., prepared by the action 
of thionyl chloride in the presence of benzene or light petroleum; 
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the anilide, m. p. 80—82°; the ethyl ester, b. p. 154 — 156°/1I mm., 
aad the piperidide, a viscous liquid, b. p. 163 — 165°/0*2 mm., are 
described. If> on the other hand, dihydrocinnamylidenemalonic 
acid is decomposed in the presence of boiling pyridine, it gives 
mairdy 8 -phenyl* A a -pentenoic acid; the corresponding chloride , a 
colourless liquid, b. p. 149 — 150715 mm., anilide, m. p. 115°; 
fester, a colourless liquid, b. p. 156 — 159°/13 mm., and piperidide, 
a viscous liquid, b. p, 164 — 169°/0 > 2 mm., are described. 

[With E. Pfister.] — 8 -Phenyl- Ar-pentenoic acid is converted by 
thionyl chloride in the presence of boiling light petroleum into the 
corresponding chloride , b. p. 100— 105°/0*15 mm., and thence into 
the piperidide, a pale yellow, viscous liquid, b. p. 165— 167°/0’2 
nun., which has a very marked taste of pepper. 

[With H. Brutsch . }^&-Phenykinmmenylacrylyl chloride , m. p. 

g 7 89°, is prepared by the protracted action of a solution of 

thionyl chloride in boiling benzene on the corresponding acid and 
is' converted into the piperidide, m. p. 135°, which has not a sharp 
taste. 

[With A. Giuglielmetti . ] — S orbyl chloride, b. p. 69—71712 
mm., prepared from the acid and thionyl chloride in the presence 
of boiling benzene, gives the corresponding piperidide, m. p. 83 — 84°. 

H. W. 

The Relationship between Constitution and Taste of 
Pepper. II. The Piperidides of Fatty-aromatic Acids. H. 

Staudinqer and Fritz Muller {Ber., 1923, 56, [B] t 711—715; 
cf. preceding abstract). — The taste of the piperidides of fatty- 
aromatic acids is influenced in an oscillating manner by the number 
of methylene groups in the chain, compounds with 2, 4, or 6 such 
groups having a sharper taste than those with 1, 3, or 5 groups. 
The taste of pepper is particularly pronounced in the case of the 
piperidide of 8-phenyl-n- valeric acid. With unsaturated acids, 
the connexion between taste and constitution is not so marked, 
but the amount of material available scarcely permits exact con- 
clusions to be drawn. 

Phenylacetopipcrididc, prepared from phenylacetyl chloride and 
piperidine, is an almost colourless liquid, b. p. 138 — 139°/0*4 mm. 
frPhenylpropwnylp iperidide, prepared similarly, has b. p. 147 — 
lo0°/0‘14 mm. y-Phenylbutyric acid, m. p. 46 — 47°, is con- 
veniently prepared in 94% yield of heating (3- benzoyl propionic 
acid with hydrazine hydrate and sodium cthoxide at 180° ; the 
corresponding piperidide has b. p. about 155°/0*25 mm. 8-Phenyl, 
valeric acid is readily prepared in large quantity by reducing 
cinnamylidenemalonic acid with sodium amalgam to dihydro- 
cinnamylidenemalonic acid, and converting the latter by loss of 
carbon dioxide into 8-phenyl- A^-pentenoic acid, which is hydro- 
genated in alcoholic solution in the presence of platinum or in 
neutral aqueous solution in the presence of palladium ; the acid 
has m. p. 57°. The corresponding piperidide is a liquid, b. p. 
about. 16470-24 mm. c-Phenylhexoic acid is converted by thionyl 
chloride and benzene into the corresponding chloride , b. p. 151 — 
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162°/] 1 mm., and thence into the piperidide, a pale yellow liquid 
b. p. about 177°/0*05 mm. £-Phenylheptoie acid, a colom*]^ 
liquid which solidifies when strongly cooled, is conveniently w 
pared from €-phenylamyl bromide by the malonic ester synthesis' 
it yields successively the chloride , b. p. 166 — 168°/11 mm., and thp 
piperidide , a pale yellow liquid, b, p. I84r— 188°/0*01 mm. 6 

[With H. Halten.]— The piperidide of y-phenylAMrocrotonic 
acid crystallises in colourless needles, m. p. 64—65°. H. W 

The Formation of Quaternary Ammonium Salts. \ 

Edward de Barry Barnett, James Wilfred Cook, and Ernest 
Percy Driscoll (T., 1923, 123, 503—518). 


The Dissociation of A’-Pentamethylene-S-triarylmethyldi. 
thiourethanes [Triarylmethyl Piperidine-1 -carbodithionatel 
with the Formation of Triarylmethyls. F. F. Blicke (J 
Arm . Chem. Soc ., 1923, 45, 544— 549).— 1 Triphenylmethyl piperidine- 
1-carbodithionate and some of its homologues were prepared bv 
the interaction of piperidine piperidine- 1-carbodithionate and the 
corresponding triarylchloromethane. These esters in solution, at 
the ordinary temperature, dissociate with the formation of free 
triarylmethyl radicles, which on exposure to air are converted into 
their insoluble peroxides. Thus triphenylmethyl piperidinocarbo- 
dithionate, C^H^-CS-S’CPhg, m. p. 155—160° (decomp.), gives 
triphenylmethyl peroxide ; the diphenyl a-mphtkylmethyl ester gives 
diphenyl* a-naphthylmethyl peroxide, and the diphenyldipkenylyl 
methyl ester gives diphenyldiphenylylmethyl peroxide. W. G. 


Pyrroles. IV. Pyrrolealdehydes (II) and Pyrrolenitriles. 

Hans Fischer and Werner Zerweck ( Ber 1923, 56, [5], 

519 — 527). — 2 : 3 : 5-TrimethylpyrroleA.aldehy<h, NH<^& 

colourless crystals, m. p. 143’5°, is prepared in 66 6% yield by the 
action of hydrogen chloride on a solution of 2:3: 5-trimethyI- 
pyrrole and anhydrous hydrogen cyanide in chloroform and decom- 
position of the product of the reaction with water ; it is remarkable 
that the chloroform cannot be replaced by ether as solvent. The 
following derivatives are described : phenylhydrazone , coarse, 
brown crystals, m. p. 138°; oxime , colourless needles, m. p, 164°; 
smiearbazone, m. p. 198°; aldazine , m. p. 273° after previous 
darkening. Attempts to convert the aldehyde into 2:3: 5-tri* 
methylpyrrole-4*propionic add were unsuccessful, The aldehyde 
is converted by hippuric acid and sodium acetate into the azlacUme, 
orange or reddish-brown needles, m. p. 198°, which 
is transformed by sodium hydroxide into 2:3: 5-trimethylpyrrok- 
4* benzoylaminoaerylic acid , C 17 H 18 0 3 N 2 , m. p. 178° (decomp.), 
which could not, however, be reduced. Similarly, the propionic 
acid derivative could not be obtained through the product (m, p. 
286°) of the condensation of the aldehyde with rhodainine. 

2 : 4-DimethylpyiToIe-5-aldehyde is prepared in 92% yield by 
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the action of hydrogen chloride and hydrogen cyanide on 2*4- 
dimethylpyrroie m the presence of chloroform, whereas the vield 
is only moderate if ether is used as solvent (cf. Fischer and Zerweck, 
A., 1922, l, loo). * 

4 -Cyanoacetyl -2 : 3 : 5-trimethylpyrrole is converted by alcoholic 
sodium hydroxide solution at 160° into 4-acetyl-2 : 3 : 5*trimethvl 
pyrrole, m. p. 207 . u 

A series of pyrrolenitriles, in which the cyano-group is attached 
to a ring carbon atom, has been prepared from the aldehydes 
through the oximes; reaction proceeds so smoothly that the 
method is of preparative value. Thus, ethyl 4-aldehydo-2 : 5- 
dimethylpyrTole-3-carboxylate is converted into the oxime, colour- 
less crystals, m. p. 223 (decomp.), which is transformed by acetic 
anhydride and anhydrous sodium acetate into ethyl i-cwno-2 • 5 

. „ . _ — n.rrvr 9 u * 


iimibylpyrrok-3-carboxyhte, 


colourless, 


II , ^ WA-Ull 

lustrous needles, m. p 152°. Ethyl 5-cyano-2 -A-dimethylpunok. 
Icarboxylate forms colourless crystals, m. p. 159 °- 4 . cyann 
2:3: 5-trimethylpyrrole has m. p. 140°. ' y 

Attempts to prepare 2:3:4: 5-tetramethylpyrrole by the 
iction of hydrogen iodide and glacial acetic acid on 2 : 3 : 5 -tri- 
[nethylpyrrole-4-aldehyde were unsuccessful, owing to loss of the 
formyl groups (Ethyl 5-aldehydo-2 : 4-dimethyIpyrrole-3-carb- 
jxylate is converted under similar conditions into 2 : 4 -dimethvl- 
pyrrole.) The tetramethyl compound is, however, obtained by 
the action of alcoholic sodium ethoxide solution at 150—160° on 
the semicar baxone of 2:3: 5-trimethylpyrrole.4-aldehvde ■ it is 
aolated as the picrate, coarse, yellow crystals, m. p. 130° ‘ Similarly 

*¥ i-aldehydo -'2 : 5-dimdhylpyrrole-3-carboxylate aemicarbaume 

xlourless crystals, decomp. 257° after softening at about 244°’ 
yields 2:6: 5-trimethylpyrrole. 1 

The stability of the formyl group in substituted pyrroles towards 
iliali hydroxide is remarkable. Thus, 2 : 3 : 5-trhnethylpyrrole- 
( aldehyde is unchained by boiling, aqueous sodium hydbroxide 
■olution (.0 /„) ; ethyl 5-aldehydo-2 : 4.diinethylpyrrole-3-carb- 
Kjdatc is converted into o-aldehycfo-2 : i-dimethylpyrrole-3-carb- 
ttjiie iKid m. p. 283— 284° (decomp.), and ethyl 4-aldehydo- 

e^ I q t ; h /’ 1P> T fOle '^ Carb0XyIate gives 4 - aH ^l/*-2 : 5 -dimthyl 
vyme&carboxylic acid , m. p. 248° (decomp.). V 

^Pi?fT t ^ lp ^° 1 ^ 5 ‘ aIdehy . de is transformed by concern 
18“ >'!™ clllo ™ acid into (fa-2 : 4-dimethylpyrrylmethene, m. p 
7m/Lv mb ^ Xy - 2 : hydroMorjle 
heating eth y* - • 4-dimethyl- 
^" 0, 5 d “ concentrated hydrochloric acid 

■h ** r d vS’ ,mmaH *“ o ' r, “” 

: I. by „ 
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HELM Lio’ i 651).— An account of partly completed work 
“T’Av the recent publications o£ Kiister (A., 1922, i, 857), 
Sr and Maag (this vol., i, 242), and Fischer and Hermann (A., 

NH 2 -CMe:C(CN)-CO-CH 2 Cl colour^ 
! 55 ° is prepared by the action of chloroacetyl 

'ride on diacetonitrile in the presence of pyridine. The con- 
chloride on d ^ follows from the observation that it 

is converted by potassium hydrogen sulphide into the corresponding 
? i fj rNH •oke'C<CNVCO-CH 2 ] 2 S, colourless, matted needles, 
sulphide [ in - ^ ic h the am ino-group is readily replaced by 
lk- means of A r -sodium hydroxide solution with pro- 
hydroxyl y roH-CMe:C(CN)'CO-CH 2 ] 2 S, colourless needles, 

ductl0 Vl the The conversion of the chloroacetyl compound into 

expeStel conditions, which must be established for each 

^c'r^mimetvl-^-phenyldiMetoriitrik, 

C-Chloroacetyl ? Hp » . CMt , ;C(CN) . C 0 CH 2 Ca, 

colourless leaflets, m. p. 103-104° is prepared from A-phenyt 
diacettmitrile and chloroacetyl chloride in the presence of probe 
fnd ether and is transformed by potassium hydrogen sulphide 
5 ®** , 5 / j. - a 0 n tt o N S colourless needles, m. p. 170 — 172. 

fus transformed' ^potassium hydroxide in the presence of methyl 
Ilcohol into Uydr<^-l-pkenyl^^h^^ok-3-nank, 

PhN <CH=C'OH ’ 

pnlourless needles, m. p. 167°, which is converted by nitrous acid 
into S-ommmAMthl-phenyUi-methyl^dme-S-n^, 
yellow needles, decomp. 178° after darkening at about 160 and 
by sodium nitrite and glacial acetic acid into 

l.phenyl-2-melhylpyrroline-Z-nUrile, PhN< C(;N . N02) .^ 0 . an 

orange-coloured precipitate, decomp. 225° The ater — 
iq transformed by sodium hydroxide solution (o% into tlie 

^TSW(CONH 2 ) :Wco.nh.no 2 , ,***«£ 

sided plates, decomp. 240-241° after becoming atereda >* ' 

which with phenylhydrazine in the presence of acetic acid (50, <4 
C jHj-WCO^NHJ'CMe.NPh hrownish-yelb 1 
yields the compound, i ——A.m.'WH'NOo 

neplles or four-.ided prism'll decomp. 225“ alter gradual aa'taate 

,otel« J««. P )'«%» “"M s tr, 5. 
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pyrrole resulted in the production of a reddish- violet dye, decomp 
about 250°, for which the constitution p ' 

C(CN)-CO C(CN):CPh i 
CPh~NH^ U0> 

is suggested. 


CH 2 — NH 


,h 2 0 


H. W. 


Potassium ^ d °dipyridinodioxalates. Mabcel DelApine 
(Cmft-rend., 19-3, 17b, 445— 447).— When r-as-potassium irido- 
dichlorodioxalate is heated with pyridine at 130° for four hours 
a crystalline potassium iridodipyridinodioxalate * 

.. m&MM, ’ 

is obtained together with an amorphous product, which has the 
same composition as the crystalline product. The crystalline 
salt when treated with aqua regia is converted into a dipyridino 
iridium tetrachloride which with ammonia gives the same special 
complexes as the chloride from the red salts. Similarly if the 
dioxalate is treated with hydrochloric acid, it gives a series of 
compounds among which is an iridodipyridino-tetrachloride of 
indodichlorodiaquodipyndme. This salt reacts with alkalis to 
gire a red iridodipyridino-tetrachloride, and a hydroxy-eompound 
which is an anhydride of the theoretical hydroxide of the suit 
Ir(C s H 5 N) 2 (H 2 0)(0H)Cl 2 . The other predicts temed ta the 
decomposition by hydrochloric acid are the aquodipyridinoiridiiim 
chloro-oxalate, Ir(C 5 H 5 N) 2 (H 2 0)CI(C 2 0 4 ), a neutral 'substance in- 
soluble m water but soluble in alkalis, and iridodichiorodiaquodi- 
pyndine chloride, Cl[Ir(C 6 H 2 N) (H 2 0) 2 CI 2 ], and traces of^itass- 
lum pyridinoiridium pentachloride. The iridodipyridinodioxalate 
“ therefore, apparently a traw-dipyridino-compound formed 
by mtamolecuJar transpositions. The amorphous compounds 
obtained along with it are the cis-compounds and give orange- 
coloured salts under the influence of hydrochloric acid. W. G. 

Amino-alcohols, Ketones, and other Derivatives of the 
Qmnohne Senes. K. Miescher (U.S. Pat. 1434306 )— -Mvl 
'■phenylqutnohneA-acelale, yellow prisms, m. p. 52 — 54 ° is obtained 
tom the reaction products of ethyl 2-pheny!q,iinolinc-4.carboxvlate 
Mdium ethoxide, and ethyl acetate heated in toluene for twenty-’ 
fa houre K forms a sparingly soluble, bright green d£Sr 
y. e11 ^ with hydrochloric aidsulpiSric 
W i. f methyl ketone, yellow crystals m o 

ekht t/r e i by *¥ 2-phenylq y uinoline-2aceta’te^ with 

lwtion mnse * -u, 61 ® j* ° ^7° aul Pb uri c acid and treating the 

^°p 

yields the hudrabrnm A acid or an organic solvent- 
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flhloride giving 2 -phenyU-qv.indyl dimdhyltminoethylbdme mono. 
■“tSplIra crystals, m. p. 208° (deoomp.) (hyirobromidt, 
206°) 7-PhenyU-quindyl diethylaminoethyl kelont 
P ; j mJja, forms bright yellow needles, m. p. about 164” 

CK ^Ta«? S ?d^ WOr ^ 

has m p 235° [monohydrobromiie, m. p. about 241 (decomp.)]. 
1 -^'.inobols containing a primary amino-group can be prepared 

wthe corresponding oximinoketones, iV-substituted amino- 

SaSS! SEK^-d from amino-ketones. W** 
tZiZvhminotihanol dihydrocUmde forms yellow crystals m p . 

,/Lo l ph env U-qmnolyldme,thylaminoethariol dihydrochlonde has 

1 ' ,w 175° (deoomp ), and the corresponding didhykmm- 

compound? m. p. about 185°. i-Phenyl-i-quinolylpi^ddykth^ 
n about 54° tmonohydrocUoride, m. p. about 162 ; iihydro- 

« 199°) <*" ABSTRACTS ' 

Q^mthpceR of 2- and 3-Substituted Quinolines. Jnucs 

tJotb and Paul Koppen-Kastbop (J.pr. Chan., 1922 , [n], 104, 

33^-367) -The condensation of o-aminobenzaldehyde wi h an aryl 
lT^Lcfonitrile using pyridine as catalyst, gives, instead d the 
^^SrESbT^CH-C^NH,, a quinoline derivative 
aTin the formation of which both hydrogen atoms of the ammo- 
ZupZt have migrated to the nitrogen of the cyano-anup (cl. 
■ Miorrrr, 1898, i, 491) ; the same compound is produced by there- 

/V / \ko 2 r _ 

■NH, - 




yy 

N 
(I.) 


•so 2 r 

:nh 


-s0oR ^ / Y\soj 


•OH 


NH 

(II.) 


(III.) 


= i i : o’ 
w u 

NH 
(IV.) 


duction in alcoholic hydrogen Aloride solutiM wi A ertennom c ^J^ e 

of the condensation product, RS0 2 -C(CN).CH C^NU,,, ot o nitre 
benzaldehyde and an arylsulphonylacetomtrile. Nitrous acid c a 
verts these aininoquinolines into carbostynl derivatives ■ (HI) > 
structure of which is firmly established by their synthesis 

o-aminobenzaldehyde and (a) the arylsulphony^tic aM (6 * 

a i pr nr ( c \ its amide, with elimination of a water, (b) alcohol, 
*°' r ‘"tlVely. Although these carbostyril derivative 

hSS&JKSi 

pe»taoUoride Hence 

tautomeric m the sense (111) -c — U * )• L ne pr pe . . ^ 

compounds are less easy to explain. They ®re at , 

centrated hydrochloric acid, and cairnot ' with methyl 
high temperature and pressure, neither do they reactw , 

iodide, although with this reagent the M JgJ 
quinolines (Trbger and Menzel, A., 1922 , l, 269) foro j ^ 
derivatives. It is equally surprising that the salts- a 
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gaits are much more readily dissociated than those of the cor- 
responding 2-methyl derivatives. This is even difficult to under- 
stand if a tautomeric form (II) is assumed, since this should give 
at least a mono-alkyl derivative. Nitrous acid would then convert 
(II) into (IV). The formation of the a-chloro-compound is certainly 
more easily explained on formula (III) ; nevertheless, the action 
,f a large excess of phosphorus halide leads to a dichloro-derivative, 
^ibly derived from the keto-form (IV). 

The 2-chlorine atom is readily replaceable by ethoxyl (using 
iodinm ethoxide); also by the *SH group (by means of alcoholic 
jotassium hydrosulphide) giving a thiocarbostyril, which is soluble 
n aqueous alkali and more readily alkylated than the carbostyril 
tself. Replacement by the group R'S0 2 -, by the action of a 
:alt of an arylsulphinic acid, proceeds only slowly, whilst the 
eplacement by the group Na*S0 3 - (by means of sodium sulphite, 
>f. Besthorn and Geisselbrecht, A., 1920, i, 563) has not been 
iccomplished. 

The above reactions have been investigated when R is C,H«r 
and Cl-C,H 4 -(p). 

Equimolecular quantities of o-nitrobenzaldehyde and benzene- 
ulphonylacetonitrile give, when treated in concentrated alcoholic 
lohition with a little pyridine, fi-o-nitro-oL-benzenesulpkonylcinmmo- 
litrile, long, slender, white needles, m. p. 149°, which on reduction 
jy means of stannous chloride and hydrochloric acid in alcoholic 
solution is converted into 2-amim^benzenesulphonylquinoli'ne, long, 
,vhite needles, m. p. 206°, which is also produced by heating o-amino- 
jenzaldehyde and benzenesulphonylacetonitrile in alcoholic solu- 
;ion with a little aqueous sodium hydroxide. The hydrochloride , , 
leedles, decomp. 100 J , the nitrate, needles, decomp. 70°, the hydrogen 
sulphate, yellow needles, decomp. 105°, the hydrogen oxalate, , the per- 
hbrate, the cMorophtinate, (C 15 H 12 0 2 N 2 S) 2 ,H 2 PtCI 6j H20, reddish- 
fellow needles, and the chloroaurate, C 15 H 12 0 2 N 2 S,HAuC 1 4 , golden 
needles, m. p. 200°, are described. The amino-compound, which 
cannot be alkylated, reacts in somewhat dilute acetic acid solution 
Kith sodium nitrite to give 3 -be nze nesulpkonylm rbostyril, long, rod- 
like prisms, m. p. 312°, which is also produced when o-aminobenz- 
ildehyde is heated under pressure with either ethyl benzenesulphonyl- 
acetate or benzenesulphonylacetamide. 3- BenzenmdphanyUl . 

■-tkoxpquindim, small, pale yellow prisms, m. p. 190°, is produced 
hy heating the sodium salt of the carbostyril in alcoholic suspension 
whh methyl iodide under pressure, more readily by the action of 
jWnum ethoxide at 100° on '2-ckloro-3-benzeneMdphonylquinoline, 
road, rod-like crystals, m. p. 150°, which is produced by heating 
“ e , a ^ydroxy-eom pound at 160° with phosphorus pentachloride 
rn a few drops of phosphoryl chloride. When this chloro-deriv- 
we is heated at 100 a with sodium benzenesulphinate, 2 : 3-dibenz- 
wm. phmylquinolim , small, yellowish-white needles, m. p. 204°, 
ormed, the 2-substituent of which is replaced by hydroxyl by 
alkali hydroxide; with alcoholic potassium hvdro- 
lJ, !i 6 product is ^benzene^lphmylthiocarbostyril, 

g en er, yellow needles, m. p. 241°, which, when shaken with 
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methyl sulphate and dilute aqueous sodium hydroxide, giy^ a 
s -methyl derivative, long, yellow needles, m. p. 175°. The con. 
densation of o-nitrobenzaldehyde with p-toluenesulphonylaceto- 
nitrile by means of pyridine in alcoholic solution leads to o -nitre. 
*-]>‘tdwnmdphonykinnamonitrile } long, yellowish-white needles 
m. p. 152°, which on reduction gives 2-amino-^-p-toliie)iesulphoniil. 
quinoline, sulphur-yellow, rod-like crystals, m. p. 214°, which is also 
produced by the condensation of o-aminobenzaldehyde withp- toluene- 
sulphonylacetonitrile ; the hydrochloride, slender needles, decomp 
100°, the nitrate, slender needles, decomp. 70°, the hydrogen sulphas 
decomp. 100°, the hydrogen oxalate, the ckloroplatinale (-f-JjW 
reddish-yellow prisms, and the chloroaurate, slender, golden-yellow 
needles, m. p. 207°, are described. ‘S-p-Toluenmilphonylcarbostyril 
small, yellow prisms, m. p. 300°, is formed from the amino-compound 
by the action of nitrous acid, and also by heating o-aminobenz- 
aldehyde at 160 — 170 0, with ethyl p-toluenesulphonylaeetate 
p-toluenesulphonylacetic acid, or p-toluenesulphonylacetamide; it 
forms a yellowish-white sodium salt when treated with alcoholic 
sodium ethoxide, The O-ethyl ether , m, p. 207 — 207*5°, can onlv 
be prepared by the action of alcoholic sodium ethoxide at 100° 
on 2-cMorO'Z-tp'tolueMSulphonylquinoline, m. p. 178 — 179°, which 
is best prepared by the action of a slight excess of phosphorus 
pentachloride and a little phosphoryl chloride on the carbostyril. 
By the use of a large excess of these reagents, a material, m, p, 
132°, probably 2 : 2-dicMoro-3-p4oluenpMilpkonylquinolin,e, has been 
isolated (see above), and also a product, m. p. 122 — 124°, containing 
2% more chlorine than the dichloro-compound. a-p -CKbrobm- 
ene^idphonyl-o-nitroeinnamonilrile, long, white needles, m. p. 156°, is 
formed from o-nitrobenzaldebyde and p -chlorobenzenes ulphonyl- 
acetonitrile, and gives on reduction Z-amino-Z-p-chlorobenzem- 
sulphonylquinoline, yellow prisms, m. p. 205°, which is also produced 
by the condensation of o-aminobenzaldehyde with p- chlorobenzene- 
sulphonylacetonitrile ; the hydrochloride , fine needles, the nitrate, 
slender, white needles, the hydrogen sulphate., fine, white needless, 
and the hydrogen oxalate , white needles, have been prepared. This 
amino -compound gives, with nitrous acid, 3 -p - chlorob enzenemlphowjl 
carbostyril, yellow prisms (+16% water or acetic acid), m. p. 287°, 
which is also formed by the condensation at 170° of o-aminobenz* 
aldehyde with ethyl _p-chlorobenzenesulphonyiacetate, and gives 
with sodium ethoxide a yellow, amorphous sodium salt. The 
O -ethyl ether, slender, white needles, in, p. 173°, is formed by the 
action of alcoholic sodium ethoxide under pressure on 2-chlQro^- 
chlorobenzenmdphorylquinoline, slender, ivory-coloured needles, 
m, p. 170°, which is produced by the action of phosphorus penta- 
chloride and a little phosphoryl chloride on the carbostyril. This 
2-chloro-derivative, when heated at 100° in alcoholic solution with 
potassium hydrogen sulphide, gives impure 3-p -chbrobenzeu- 
Sulphonylthiocarbostyril, a yellow, amorphous substance, which 
with dilute aqueous sodium hydroxide and methyl sulphate- gw* 
the S -methyl ether , long, slender, yellow needles, m, p. 194°. ^ 
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Preparation of Derivatives of Dihydrm'soquinoline. Society 
of Chemical Industry m Basle (Brit. Pat. 191233). — Thera- 
peutically active derivatives of dihydrowoquinoline are obtained 
by hydrogenising a-acylaminocinnamic esters or their nuclear 
substitution derivatives, and converting the dihydrocinnamic acid 
derivatives thus produced into derivatives of dihydro isoquinoline - 
3 -carboxyIic _ acid by suitable condensing agents such as phos- 
phoryl chloride. The parent materials are obtained by heating 
equimolecular proportions of an aromatic aldehyde, an acylated 
glycine, and sodium acetate with 3 mols. of acetic anhydride, and 
esterifying the product, and details are given of the conversion of 
the following substances into isoquinoline derivatives. Methyl 
veratralhippurate (methyl a-benzamido-3 : 4-dimethoxycinnamate) 
is hydrogenised by means of a nickel catalyst at 55° to methyl 
z.knzamido-P-3 : 4 -dimethozyphenylpropionate, fleecy needles, m. p. 
104—105°, which when heated with an equal weight of phosphoryi 
chloride is converted into methyl 6 : l -dimethoxy -l -phenyl-3 : 4- 
Bydro\soquindine-3-carboxylate, m. p. 122*5°, according to the 
following scheme : 

ch 2 ch 2 

OMe/V^CH-COjMe . OMeA/^CH-CO.Me 

“v /« “<A/*<a 

COPh CPh ^ 

The hydrochloride and hydrobromide form yellow crystals easily 
soluble in water, and in common with other 6 ; 7-dihydroxy-deriv- 
atives they have the same therapeutic action as hydrastinine, but 
are less poisonous. With the free ester methyl iodide gives a 
%-mthiodide which is sparingly soluble in water. Piperonyhdene- 
hippuric acid is in a similar way converted through a -benzamido- 
V-pperonylpropionic acid into methyl 6 : 7 -methylenedioxy- 1 -phenyl 
3 : i-dihydromquinolme-3-carboxylate, small, colourless needles, m. p. 
140-5°, which gives a hydrochloride , and a methiodide similar to 
those above described. Methyl x-piperonylamino-Z : 4 -methylene- 
dmydnnarmte , m. p. 156—157°, yields on hydrogenation methyl 
i -pipemylamino -3:4- methyle md wxyphen yl p rop ionate, lustrous 
needles, m. p. 139—140°, which on condensation with phosphoryi 
chloride gives methyl l-piperonyl-Q : l-melkylenedioxy-3 : 4 -dihydro- 
mivdme&carboxyhte , m. p. 140—141°. The hydrochloride dis- 
soejates partly when dissolved in water. Methyl x-cinnamoylamido- 
o : l-mthylenedioxijcinnamate, m. p. 192°, is in like manner con- 
verted into methyl ^-pkenylpropionylamido]-S : 4 -methylenedioxij- 
mylpropiomte, m. p. 127°, and then into methyl 6 : 7 -methylene- 
ioxy- 1 -phenylethyl -3:4- d ihyd roisoyui no line - 3 - carboxylate, thick 
m. p. 111 0 . The hydrochloride gives a bluish-green fluor- 
escence in aqueous solution, and the methochloride is readily soluble 
a water > but less strongly fluorescent, G. F. M. 

, Sjtithesis of Asymmetric Homotetrahydroisomiinoline. 

690^fiQR\° y ® RAUN Friedrich Zobel (Ber., 1923, 56, [B], 

\ )■ Previous attempts to synthesise homotetrahydrowo- 
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quinoline, C.H^^NH, starting from o-y-phenoxypropyl. 

, „ - tr il P ], ave been unsuccessful, since the initial step, namely 
benzomtrile, na to the amino-methylene group could 

the J edu ® tl °“ °. nascent hydrogen. Since, however, the author’s 
not be effected y that Catalytic hydrogenation is frequently 

^"TertrvTthanleatoe^ ith naLenf hydrogen, the tudj 
more effective th “eliminary 3 er i 6 s of experiments shows that 
has been resumed. P * sufficiently great pressure in the 
the change can •dJJJS ttaSS o/simpler and less costly 
presence of nick faJ^dsynthesis is finally affected on thehnes of the 

“BTawSSaS* - saWAloHim-, 
ra,«,<!AiCBJ,-a -* «A<!<aj>®- T " 

appears to contain a seven-membered ring, but the authors prom.se 

“rtrth ( P Fri ) A NELKEN'l^-M^^-o-fc^^. a colourless 
... [ ! th b l o lr'llC.. fa converted by hydrogenation at 100 ° 
liquid, b. p. If* / deca-hydronaphthalene into a mature 

3 TZZZtl *&£& 0 ie-CH 2 -C H 1 -CH,NH a mohfle 

r • 1 k -n^l27 128° /13 mm. (i hydrochloride , m. p. 113 , pcmk, 

m q “ d m“ P ' henroy! derivative, m. p. 71“), and du o mriAo^l. 

d ^^ V 6 G%MffiS>^itenox^Suodtrile, P m p. 65°, is 
[With G. Bles -rr£ 

m am p 0 53 ° which yieSTa^very sparingly soluble MmUr* 
n - P- m n 158° ando-phenoxymethyWenzylammb.j. 

niSSik ». r. * !<-. 
fc -p- “^TA’rt’fSKSS 

mdhyWenzylamiM, a colomless, mo 1 e m P p 179 0 ; m tyl 

mm. (Aj^rocWon(fo,neeto,m.p. -° s ^ sr _ ’ phe „y U hiocarbmide 
derivative, “ lo ” , 0 ^^) Xp ■mthoxymeAylberaylamm, i 

m. p. e i 20 °), P and apparently a small quantity of tn-p-met oxy 

presence of decahydronaphthalene at ’ Xtefof t he change 
does not proceed qu.te to completion. T P di ^oxf 
are o-y-pA erwxypropylbenzylamne (about , 30 Ad ^^ing 

propylbenzylamine, which could not be distill investigated 

decomposition, and for the present has 
further The primary base crystallises m colourless new ^ 
55 °, b. p. 230°/18 mm. ; it yields a hydrocMmde, m.^p.^ ^ 
piarate, pale yellow, lustrous needles “• ?' * experimental cm- 

by concentrated hydrochloric acid at 130 L^PLjj^jmtoWiw. 
ditions must be exactly observed) into o-fchlaropm 'J 
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a colourless, somewhat unstable liquid, whioh is characterised as 
the hydrochloride, m, p. 172°, and the picrate, coarse needles, m. p. 
175°, after slight previous softening. An aqueous solution of the 
hydrochloride is converted by an excess of warm dilute alkali 
hydroxide solution into Q&.'homotetrahydroisoquinoline, which is 
volatile with steam. It is a colourless liquid with an odour of 
tetrahydrowoquinoline, b. p. 120°/17 mm. It could not be caused 
to solidify- On exposure to air it becomes transformed into the 
carbonate. It yields a solid, very hygroscopic hydrochloride , a 
chlmplatimte, a crystalline powder, m. p. 192°, and a nitro- deriv- 
ative, m. p. 73—74°. When treated with methyl iodide and alkali 
hydroxide, it gives the quaternary iod-ide, Ci 2 H 18 NI, m. p. 182°. 

J H. W. 

Derivatives of Tetrahydrocarbazole. II. William Henry 
Perkin, jun., and Sydney Glenn Preston Plant (T., 1923, 
123, 676 — 695). 

The Action of Nitrobenzene on the Sodium and Potassium 
Derivatives of Carbazole. Guillaume de Montmollin and 
Marcel de Montmollin ( Helv . Ckim. Acta , 1923, 6, 94—101). — 
The sodium and potassium derivatives of carbazole dissolve in nitro* 
benzene with a dark red colour, but no compound is formed at first. 
On heating for some hours at 45 — 50°, however, reaction takes place 
rith formation of 9 -p - ft itrophenylcorbazole , crystallising in yellow 
spangles with a green reflex, m. p. 212°; picrate , garnet-red needles. 
The oxygen required for the reaction is provided by excess of 
nitrobenzene. That the nitrobenzene has, contrary to its usual 
behaviour, reacted in the para-position, is shown as follows. The 
nitrO'Compound was reduced and the product diazotised and con- 
verted by Gattermann’s method into chlorophenylcarbazole, which 
was proved to be identical with that obtained by heating potassium 
carbazole with p-chlorobromobenzene. Further, the aminophenyl- 
carbazole gave with phthalic anhydride a phthalimide isomeric 
bat not identical with that obtained by heating potassium carbazole 
with m-bromophthalanil. 

p-Aminophenylcarbazole, from the mtro-compound, forms a resin ; 
its picrate forms yellowish-brown needles, m. p. 200° (decomp.). 
fAcetamidophenylcarbazole crystallises in colourless plates, m. p. 
-o7°. p- P htlud i midoph e n ylcarbazole forms colourless needles, m. p. 
-10°; m-phlhalimidophe nylcarbazole , obtained in only small yield 
by heating potassium carbazole with m - bromophthalanil , forms 
brilliant, pale red spangles, m. p. 216°. 

The diazo-compounds of p-arninophenylcarbazole are charac- 
terised by their stability in acids and their intense colour, orange 
I 11 f^ution or in hydrated crystals, yellow when anhydrous. 
Wknykarbazole-p-diazoniuvi chloride, C 12 H g N-C fl H 4 -N s Cl, and 
wlprne are soluble in a dilute acid solution at 70°, crystallising 
T u 0Ung silky needles ; the nitrate, which has a remarkably 
sght solubility in water, forms a yellow, microcrystalline precipitate. 

e 8a k s are rapidly decomposed by acetates and alkalis. 
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[}* Naphiholazophenylcarbazole , C 12 H 8 N*C 6 H 4 , N.N‘C 1 _ (> H 6 *OH, forms 
garnet-red. needles, m. p. 230°. 9*p -Cklorophenylcarbazole forms 
small, pale yellow crystals, m. p. 146°; 9-p -cyanophmylcarbazok, 
obtained by acting on the diazonium salt with cuprous cyanide, 
forms pale yellow crystals, m. p. 165°. Azophenylcarbazolt 
C u H 8 N*C 6 H 4 *N:NAH 4 ‘C 12 H 8 N, obtained by partial reduction 0 f 

p-nitrophenylcarbazole with zinc in acid solution, forms orange 
spangles, m. p. 277°. 

p-Nitrophenylcarbazole is destroyed by concentrated sulphuric 
acid, but when treated with a mixture of sulphuric and ehloro- 
sulphonic acids in nitrobenzene suspension it gives a crystalline 
sulphonic acid , green needles. When reduced, this gives an amino- 
sulphonic acid which, when diazotised and coupled with naphthols, 
yields red dyes inclined to violet. The colour obtained with 
p-naphthol gives a particularly brilliant barium lake. 

By nitrating p-nitrophenylcarbazole in nitrobenzene suspension 
a dimtropkenylcarbazole , small, yellow crystals, m.p. 274°, is obtained, 
The second nitro-group is probably in the 3-position in the carbazole 
nucleus. The alcohohc solution of the diaminophenylcarbazok 
prepared from this shows a vivid blue fluorescence; its dimyl 
derivative forms a white, crystalline powder, in. p. 274°. Nitration 
of p-acetamidophenylcarbazole gave ^ a p -acetamidophenyl 
dinitrocarbazole, yellow crystals, m. p, 234 ; it is probably the 
3 : 6-derivative. When hydrolysed it gives p-aminophenyldinitro. 
carbazole , m. p. 320°. 9-m-Nitrotolylcarbazole, obtained by the 
action of m-nitrotoluene on potassium carbazole, is a yellow substance, 
m. p. 138°. E. H. R. 

Condensation Products of Phenylhydroxylamine with 
Hydroxymethylene Compounds and Carbinols. IV. Hydr- 
oxymethylenephenylacetic Ester and Hydroxymethylene- 
b8nzylcyanide with Phenylhydroxylamine. H. Rupe and 
J. GrIxnholz (Helv. Chim. Acia- 7 1923, 6, 102 — 110; cf. A., 1921, 
i, 425 ; 1922, i, 448, 449).— Ethyl a-hydroxymethylenephenylacetate 
condenses in the normal way with phenylliydroxylamine, but the 
direct product cannot be isolated as it at once loses alcohol, forming 
* CPh’CH 

the diphenylisooxazolone, Q^>NPh, white needles, m. p. 175°. 

The substance quickly turns yellow in the light ; it dissolves in 
sulphuric acid with an intense blue colour, turned dark green by 
ferric chloride. The same compound is obtained from methyl 
a-hydroxymetbylenephenylacetate. In chloroform solution, the 
isooxazolone combines with bromine to form a dibromide., white, 
glistening leaflets, m. p. about 180°; the compound cannot be 
recrystallised, as it immediately loses hydrogen bromide, forming 

diphenylbrotmisooxazobne, ^y>NPh, which has no definite 

m. p., but decomposes at 164 — 166°. WTien the diphenyl^- 
oxazolone is warmed with alcoholic potassium hydroxide, the ring 
is opened, with formation of iT^m-^-pkmylhydroxyUminmemjm - 
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v } 0 iylaceiic acid, small, glistening, pyramidal crystals, m. p. 135°. 
This forms a grey, crystalline silver salt, and an ethyl ester, m. p. 75°. 
fjijie fact that this ester is quite stable and cannot be converted into 
the iwoxazolone is taken as evidence that it is the trans-ioim ; it 
follows that the product obtained by the action of phenyihydroxyl- 
arnine on ethyl hydroxymethylenephenylacetate, which immediately 
dves the tsooxazolone, is the m-form. When the above trans-$- 
phenylhydroxylaminomethylenephenylacetic acid is heated above 
its m. p- 5 it i° ses car bon dioxide, forming (3-phenyl- (3-styiylhydroxyl- 
amine (Rupe and Wittwer, A., 1922, i, 448), which forms a somewhat 
unstable dibromide , small, white needles, m. p. 125°. 

Hydroxymethylenephenylacetonitrile condenses with phenyl- 
hvdroxylamine to give phenylfi-cyanostyrylhydroxylamine , , 
CK’CPhiCH’NPlrOH, golden-yellow needles, m. p. 155°. Attempts 
to hydrolyse the nitrile to an acid were unsuccessful. Hydroxy- 
fflethylenephenylacetonitrile condenses with aniline to form an 
aftilino-derivative, NHPh*CH!CPh‘CN, white needles, m. p. 156° ; 

| -svith phenylhydrazine to a phenylhydrazino -derivative , white 
needles, m. p. 155 — 156°; and with p-aminophenol to form a 
pAydroxyanilino-denvative, greyish-green needles, m. p. 150°. The 
last forms a copper salt, (C 15 H n ON 2 ) 2 Cu, a nearly black powder. 

E. H. R. 

The Interaction of Aliphatic Alcohols and /3 r Dibromo- 
propylthiocarbimide. Raymond M. Hann («/. Amer. Ckern. 
Soc., 1923, 45, 482 — 486). — Dixon (T., 1892, 61, 545; 1895, 67, 
564; 1896, 69, 22) records the formation of 5-bromo-2-alkyIoxy- 
4 : 6-dihydro-l : 3-thiazines by the action of aliphatic alcohols 
on dibromopropylthiocarbimide. Gabriel (A., 1906, i, 889) 

considered these compounds to be 2-alkyloxy-5-bromomethyl-A 2 - 
thiazolines. From a consideration of the reaction of n- butyl and 
iMmyl alcohols with the thiocarbimide and from a crystallographic 
study of the products, the author is of the opinion that the pro- 
duct formed in every case, regardless of the aliphatic alcohol 
used, is 2-hydroxy-5-bromomethyl-A 2 -thiazoline, m. p. 95 — 96°. 
Secondary alcohols appear to react similarly. W. G. 

Halogenated Derivatives of Ketodihydro-1 : 4-ben2thiazines 
and the Products of their Transformations. Conversion 
of Thiazine into Thiazole Compounds. K. Zahn ( Ber ., 1923, 
56, [JS], 578 — 587). — Ketodihydro-1 : 4-benzthiazines react readily 
mth halogens to yield mono- and di-substituted derivatives, in 
which the halogen atoms are highly reactive. In the case of the 
dichloro-compounds, there is a remarkable tendency for the thiazinc 
to contract to the thiazole ring. 

The monohalogenated derivatives arc obtained by the action of 
the requisite quantity of bromine, sulphuryl chloride, or gaseous 
chlorine on a solution of the thiazine in the necessary amount 
° ^NH benZene 2 ' 5rcw!<) ’ 3 '^ to ' 2 : 3'dihydro-\ : 1 -benzthiazine, 
colourless crystals, decomp, about 220° after 
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previous darkening ; 2-chloro-3-keto-2 : 3-dihydro-\ : 4'benzthiazirn 
decomp. 215° ; 2 : 1 -dichloro-3-keto-5-methyl-2 : $-dihydro .\ ; 4 ’ 

benzthiazine , decomp, about 245° after darkening at 200°, and 
2-cMoro-Z-keto-2 : 3 -dihydro-z-TiapMJuUhiazine, gradual decomp 
above 200°, are described. When boiled with the requisite alcoholj 
the halogenated compounds exchange the halogen atom for the 
alkoxy-group. The following compounds are obtained in this 
manner 1 2-methoxyS-keto-2 ; S-dihjdro-l : ^-benzthiazine, almost 
colourless leaflets, m. p. 188—189°; 2-dhoxy-Z-keto-2 : Mihyfa. 
1 : i-benzthiazine, colourless crystals, m. p. 168—169°; 1-chkro. 
2 - methoxy - 3 - keto - 5 - methyl -2:3- dihydro -1:4- benzthiazine, pa i e 
brown prisms, m. p. 189—190°, and the corresponding ethoxy. 
derivative, colourless needles, m, p. 197 ; 2-methoxy- and 2-ethoxy. 
S-keto-2 : 3-dihydro-oL-naphlhathiazine , prisms, m. p. 223 — 224 °, 
and lustrous leaflets, m. p. 208 209 , respectively. These com- 
pounds are soluble in alkali hydroxide solutions with the formation 
of salts of the enolic forms which, however, could not be isolated. 
2 - Methoxy - 3 - keto - 2 - methyl -2:3- dihydro -1:4- benzthiazine , long, 
colourless needles, m. p. 80 — 81°, is prepared by the action of 
sodium hydroxide and methyl sulphate on the 2 -methoxy-compound. 
2-Acetoxy-Z-keio-2 : 2>-dihydro-\ -A-benzthiazine, colourless, prismatic 
crystals, m. p. 172—173°, is obtained by the action of sodium 
acetate dissolved in glacial acetic acid on the 2 -chloro-derivative; 
it is converted by sulphuric acid in the presence of ethyl alcohol 
into 2-ethoxy-3-keto-2 : 3-dihydro- 1 : 4-benzthiazine and by concen- 
trated sulphuric acid at about 50° into the ether, (C 6 H 4 < Q, 


a colourless powder, decomp, above 300 . 

The following dichloro-derivativcs are prepared by the b 

addition of sulphuryl chloride to a solution of the requisite thiazine 
in nitrobenzene and subsequently heating the mixture at about 
60° until hydrogen chloride ceases to be evolved: 2:2 -dicUoro- 
3-keto-2 : Z-dihydro-l -A-benzthiazine, colourless needles, m. p. 

195 196 ° ; 2:2: 1 4ricMoro-5-‘methyl3-keto-2 : 3-dihydro-l : 4-fcenz- 

thiazine , m. p. 205—206° ; 2 : 2-dicMoro-3-keto-2 : S-dihydro-x-naptM 
thiazine, a pale yellow, crystalline powder, decomp, about 240° 
after previous darkening. Cautious treatment of the, dichloro- 
compounds with methyl alcohol leads to the isolation of 2 : 2-ii* 
methoxy -Z-keto-2 : Z-dihydro-l : 4- benzthiazine , colourless crystals, 
m . p. 129—130° ; 'l-chloro-2 : 2-dimethoxy-3-keto-2 : 3 -dihydro- 
1 : 4 -benzthiazine, prisms, m. p. 203 — 204°, and 2 : 2 -dimethoxy- 
'3-keto-2 : 3-di hydro - n - naphthath i azi ne , pale yellow prisms, m. p. 
171 — 172°, whereas under more drastic treatment methyl benz* 

thiazole-2-carboxylate, C 6 H 4 <C^^C‘C0 2 Me, and methyl a -naphth- 

thiazole-2-carboxylate, needles, m. p. 119°, are produced. Boiling 
ethyl alcohol transforms the dichloroketothiazine into ethylbenz* 
thiazole-2-carboxylate, m. p. 70-71°. Ethyl 
benzthiazole-2-carboxylate crystallises in colourless needle^m- P* 
97—98° ; the corresponding amide, colourless leaflets, in. p. 250 » 
and acid, m, p, 140°, are described. Ethyl ct-vapUfoUhniM- 
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icarboxylate forms P ale yellow needles, m. p. 129—130° (amide, 
a p. 253—254°; corresponding acid, m. p. 140°). 

2 ; 2-Dichloro-3-keto-2 : 3-dihydro-l : 4-benzthiazine is con* 
rert«d by °°^ concentrated sulphuric acid or, preferably, by boiling 
dacial acetic acid into 2 : 3-diketodihydro-l : 4-benzthiazine, 

P ale yellow prisms, m. p. 250° (decomp.). The 

liketone is converted by dilute alkali hydroxide solutions into 
i.tbiolphenyloxamic acid, SH-0 6 H,-NH-C0'C0 2 H, and finally into 
i-aminopheny 1 mercaptan and oxalic acid. It is transformed by 
jdline into benzthiazole-2-carboxyanilide, m. p. 157— 158°, and 
jv phenylhydrazine into benzthiazole-2-carboxyphenylhydrazide , 
? aleyeDow needles or coarse crystals, m, p. 220—222° after previous 
oftening. 7-Chloro-2 : 3 -diketo-S-methyldihydro- 1 : 4-benzthiazine, 
a, p. 255° (decomp.), and 2 : 3 -diketodihydro-<x-naphthathiazi?ie, 
yellow needles, decomp. 315°, are described. 

The dichloroketotmazines react with great readiness with 
urines, hydrazines, and phenylhydrazine. Thus, 2 : 2-dichloro- 
hketO'2 : 3-dihydro-l : 4-benzthiazine and aniline yield 2 : 3 41 
Mihydro- 1 : 4-benztkiazine-2-an.il, pale yellow, lustrous leaflets, 
m. p.254— 256°, which is converted by boiling alcohol into benzthi- 
)zole-2-carboxyanilide, in. p. 157—158°. In a similar manner, 
lchhro-5-methyldiketodihydro-l : 4 - benzthiazine - 2 - anil, golden* 

rellow leaflets, m. p. 247—248°, gives Q-chforo-4-mthylbenzthiazole- 
! .carboxyanilide, colourless needles, m. p. 140—141°, and dikdo- 
likydro-n- naphthatkiazim-2-anil, m. p. 290—292°, yields a -naphtha- 
KmM-carboxyanilide, colourless needles, m. p. 202—203°. 
\:$-Diktodihydro-l : 4 - benzthiaz ine-2-phmylh ydrazone crystallises 
n lustrous leaflets, m. p. 270—272° (decomp.); the corresponding 
Bine is an orange-red powder. ts 

2 : 2-Dichloro-3-keto-2 : 3-dihydro-l : 4-benzthiazine is trans- 
formed by oxythionaphthen into the dye, ^^g>C.‘C<g^>C fl H 4 , 

dentical with the substance prepared by Herzog (A., 1920, i, 182) 
p a different manner. H . *W. 

I Azthionium Salts of the Naphthalene Series. II. F. 
Msemann, Alfred Gressly, Wladimib Chut^re, and Marie 
kamy (Ber, t 1923, 56, [H], 649 — 654). — A continuation and 
Purification of previous work (cf. A., 1902, i, 566; 1921, i, 449), 

1 Thio-ip-dinaphthylamine (cf. Gressly, Diss., Geneva, 1902) pale| 
ange-yellow prisms, m. p. 185 — 186°, is prepared by the action 
\ o f sulphur on a(3-dinaphthylamine at a tempera- 

| $ ture not exceeding 240°. It is readily con- 

AA/V verted b y ^be action of the requisite acid 

[ I Y | in the presence of a suitable oxidising agent into 
V\/\/\ ^-“P-naphthazthionium salts (annexed formula), 
SX I | of which the nitrate (+H a O), bronze crystals, 
\ / the perchlorate, dark* violet crystals, and the 
;tail n -a • P^ cra ^> dark-violet needles, are described in 
xia&tion of thio-a^-dinaphthylamine by ferric chloride 
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leads to the formation of di-^mphthatkia^^ 
(annexed formula), lustrous, dark brownish 
needles, m. p. 256—257°. 

Thiodi-a-naphthylamine (cf. Kehrmann 
Dardel, A., 1922, i, 1064), m. p. 164 — 166°, ^ 
i a capillary filled with carbon dioxide, is oxidised 
with great readiness in substance or in solution to 
a-dinaphthathiazone (cf. A., 1902, i, 566), Jtis 
converted by acetic anhydride and anhydrous zinc chloride into the 

acetyl derivative, C 20 H 12 SNAc, colourless crystals, m, p, 214 -215° 

Di-<m-napkthazthionium nitrate, brown needles, perchlorate , and ferri'. 
chloride, ^H^NSC^Fe, are described. The salt last mentioned 
is transformed by aniline hydrochloride and aniline in the presence 
of alcohol (80%) into di-a-naphthathiazone and N ’phmyJdii 

napMhathiazim , PhN;C I0 H 5 <J^5>C i0 H 5 , small lustrous black 
crystals, m. p. 250 — 254°. Di-x-naphthathiazime, 
HN.'C 19 H 5 <g>C 10 H 6 , 

vellowish-red crystals, gives a dark, violet-brown cMoroplatimk a 
blackish- violet hydrochloride, and a perchlorate. H. w! 


Influence of Substitution in the Components on Equilib- 
rium in Binary Solutions. XXXVIII, The Binary Systems 
of Trinitrohenzene and Trinitrotoluene with the Three 
Isomeric Phenylenediamines. Robert Kremann and Otto 
Mauermann {Monateh, 1923, 43, 315— 320).— Both trinitrohenzene 
and trinitrotoluene form equimolecular compounds with each of 
the phenylenediamines. For 1:3: 5*trinitrobenzene and o-phenyl- 
enediamine, the equimolecular compound melts at 163° (33‘7"% 
by weight of diamine), the eutectic between the compound and 
diamine occurs at 92° and 93% of the diamine, that between the 
compound and trinitrobenzene occurring at 108° and 3% of diaminf 
The six corresponding figures for the other binary systems examine 
are as follows : 2:4: 6-Trinitrotoluene and o-phenylenediamin* 
97*5° (32‘3%), 83° (57%), and 65° (9%). 1:3: 5-Trinitrobenzen 
and m-phenylenediamine, 168° (33*7%), 45° (82%), and 105° (7%) 
2:4: 6-TrinitrotoIucne and m-phenylenediamine, 105° (32 - 3%; 
5ro° (90*5%), and 70° (6%). 1 : 3 : 5-Trinitrobenzene and J) 

phenylenediamine, 14 55° (33 7%), 106° (64%), and L01’5 fl {»%) 
2:4: 6 -Trinitrotoluene and p-phenylenediamine, 93° (32*3%), 88 
(38%), and 64° (8%). The results fall in line with those previous!; 
obtained with dinitrobenzenes, taking into account the effect of) 
third mtro-group (cf. A., 1919, ii, 54). E. E.T. 

The Structure cf Benzidine. Roger Adams, J. E. Bullock 
and W. C. Wilson (J. Amr . Chcm. Soc 1923, 45, 521—527).- 
It has been found that benzidine and certain of its derivative* 
condense readily with meta- and para-disubstituted benzene cm' 
pounds, namely with terephthalaldehyde and wophthalaldehyde, to 
form substances which presumably have the structures 
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C a H.-N=(JH 

C 6 H 4 -N=CH 04 i 

! /~\ 

! ■ v 

G 6 H 4 'N-OH C fl H 4 -N— CH 

These compounds are characterised by their extreme insolubility 
and high melting or decomposition points. Their analysis is 
difficult, because the moment the combustion starts all the material 
it burned at once. Benzidine gives with wophthalaldehyde an 

amorphous compound , ^ 6 ^ 4 ‘^;^>C 6 H 4 , with terephthalaldehyde 

a yellow compound, and with terephthalaldehyde monazine , m. p. 232°, 
au orange-coloured compound, Dianisidine gives with terephthah 
aldehyde a yellowish -green compound . Terephthalaldehyde dihydr- 
azme, m. p. 165°, was obtained by treating terephthalaldehyde with 
an excess of hydrazine hydrate. 

From the above results it seems probable that the benzene rings 
in diphenyl derivatives are in motion within the limiting positions 
of the two possible Kaufler formulae, T and III (cf. A., 1907, i, 307, 
794), and the intermediate position, II, which is usually assigned 
to diphenyl. 


3 2 2 ' 3 ' 

\_> ^_/ 4 

5 6 6 ' 5 ' 

(II.) 




W. G. 


Interaction of Formaldehyde and the Nitronaphthyl- 

amines. Gilbert T. Morgan and Frank Raymond Jones ( J . 
iSoc. Chem, bid 1923, 42, 92 — 97t). — The condensation of form- 
aldehyde with each of the known nitronaphthylamines has been 
investigated in order to determine the effect of orientation of the 
substituent groups on the reactivity of the amines towards form- 
aldehyde. The simplest form of condensation occurs with 1-nitro- 
Naphthylamine, a methylene group becoming associated with 
hvoimino-groups from the primary nitroamine, producing methylene- 
oisd-m trO’p-naphthylamine, which exists as two chromo-isomer- 
ides having the same melting point, 222—223°. The yellow 
isomeride, obtained as needles when the condensation is effected 
a glacjal acetic acid, is transformed by solution in hot pyridine 
Wu i ^ orm> which crystallises in hard, bright red prisms, 
ij , ■ I utro-x-naphthylamine, in cold glacial acetic acid, form- 
-37 condenses to form 4 : 1'-dinitro-l : V-diamino-'l :2'-dL 
p jjlmetkane, m. p. 268—270° (decomp.), in which the methylene 
Lift, o ent ered the ring in the remaining reactive 

it mJJ lr P ro ^ uct is soluble in hot nitrobenzene, from which 
deiMh’n ^ es 0n ?° obn 8 m yehow needles. An analogous con- 
r u occurs, but less readily, with 2-nitro-a*naphthylarmne, 
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leading to the prod 301 o‘ / decomp .). The product dis. 

dinaphlhpnethane, m. P- f ro m which it crystallises in fin e 

solves readily in nitrobenzene, from «* J m £ 

sttsagsKrar aniTasa' 
MfSSir-atfss 

o 

r^^the^prima^condSion product, was not isolated in » 
by efiecting the compensation . §..^^0.1 . M 

acid. On prolonged ^ condensed to the corresponding 
naphthylmethane j ^y^tton was converted 

with ^ 

into 4 . nosition 8 the mtro-group appears 

naphthylamine indicab , P j th me thylene radicle 

to exert stenc S^tion product, mtHm. 

into the nng, so that t I y i 78 o appears in alcoholic solution, 

hydrochloric acid the reaction proceeds 
but m alcohol aciditie } ^ q{ g . 8'.dimtro.2 : 2' Ammo- 

to the production of Saviour of 8-nitro-a-naphthyl. 

1 j yAinapUhylmetharie. ^ ^ r>nm>soonding S-naphthylamine, 

amine is similar to that o ^ . 4? diamino-1 : V-dimpUkl 
In glacial acetic a*A 6 .*•**" ^ ^ three molecu i ar pro- 

methane is produced and p vellow crystalline powder, 

portions of formaldehyde as 1 a pale ycUow^ cry ^ ^ ^ 

The yield is a ’“^m^TNtiro a naJhthylaiLe resembles «- 

ss 

f*KS2iS^ «■ » *?*■*•"• 

base of the dinaphthacridine senes. , ; 

PhenylMibunidM- Ho00 R ™ d. to to 

(Ptoc. Boy. Dublin Soc. ... 19-3, «, J wd s-diphenylcuJ 
321, 322, 323). The nitration °[ P he “?SySrbamide has bee. 

S££2!?S££& ’a «««* •» 

£*-&."=& JSJsrsr^S. -- 
^Sg^g^'-erfasaasJ 
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carbon tetrachloride suspension, phenyloaxbamide forms the 
nitrate, ?'? ltro -’ an< j 2 : 4-dimtro-derivatives ; s-diphenylcarb- 
amide is nitrated to the 4-mtro-, 4 : 4'-dinitro- and 2 -4- 2^4' 
tetranitro-den vati ves ; from os-diphenylcarbamide no pure“com- 
pound is obtained; triphenylcarbamide gives the above dinitro- 
and trmitro-compounds, and a pentanitrotriphenykarbamide, yellow 
prisms, decomp. 180 , m, p. 23o— 236° (decomp.). Cold, fuming 
m tnc acid converts phenylcarbamide into 2 : 4-dinitrophenylnitro- 
carbamide; s-diphenylcarbamide forms the 4 : 4'-dinitro. and 
2 : 4 : 2' : 4 -tetramteo-den vativee ; whilst both os-diphenylcarte 
amide and triphenylcarbamide give 2:4:2': 4'-tetramtrodi/henyl- 

In cold glacial acetic acid solution, nitrous acid converts phenyl- 
Mbamide into mtrosophenylcarbamide, whilst as-diphenvlcarb- 
imide and tnphenylcarbamide are apparently not acted on 
i-Diphenylcarbamide forms dmitmo-s-diphenylearbamide, prismatic 
®edtes, decomp 103 , which is converted on being boiled with 
ilcohol into s-diphenylcarbanude, gives 2:4:2': 4'-tetranitro-s- 
hphenylcarbamide on direct nitration, and with nitric acid hi 
icete acid solution gives ,4 : 4'.dinitro.s-diphcnylcarbamide A 
iynthesis of the latter by the condensation of 1 mol. of carbamide 
«ith 2 mols. of p-mtroaniline is described. The same dinitroso- 
jompound is produced by the action of nitrous fumes in acetic 
«id solution on s-diphenylcarbamide, but by the prolonged action 
if mtrogen peroxide, 4 : ^dmitrodiphenylcarbamide is product 
Phenvlcarbamide is converted by nitrous fumes in carbon tetra' 
Monde suspemuon into o-nitrophenol and p-nitrophenol. 
ikeaylcarbamide is decomposed by nitrogen peroxide at the 
irimaiy temperature, forming 4 : i'-dinitrodiphenylnitrosoamine 

SSStC? 8lmilttr conditions glves the ; v n ff n: 

■flsAsasa-si: as ? 

smeney (Proc Roy. Dublin Soe., 1923, 17, 157—162- d pre 

feta Xta ;rf°h mto0 ‘ deri 7 atiVe8 ° f Pb en ylmethylcarbaiSde 
If A b f ca V se mtrous acid conver t s phenylmethyl- 

«< “» L*,l 

. jdseous nitrogen peroxide converts phenylmetbylcarbamide into 
6.tamt r ophenylmethylnitroamine (tetryl), but in soMon 

ybitr080ai r e > 2 : 4 -^ tro - 2: 4 . 6-t£r 

iJT* are successively produced. Jn the presence of 

t<%learbamid<f’ w™? haS * ittle ’ 11 any ’ action on Pbenyl- 
ttthvLitr, d > b t , n tbe Presence of nitrous acid, phenyl- 

PSlS e, 2 .idSf? ylm i! i^rosoamine, 2 : 4-S- 
pnned. * 4 * 6-triiutromefchylamIiiie, and tetryl are 

[ m a \ 


v °l. cxxiv, i. W. S. K. 
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f,*w« F B Dains and W. 0. Thompson 
(P*!u£m &?. M., 1922, 13, 118-120; cl Will, A., 1881, 
905 • Will and Bielschowski, A., 1882, 1090 ; Evers, A., 1888, 

aL^jastawttS3a , a ) 

**« 

When 15 e of thiocaibanilide and 10 g. of propel iodide are heated 
for one hour on the steam-bath, a light brown viscous hquid separ- 
ates wd solidifies on cooling. When eryatatoed from alcohol, 
colourless ^dipUnyl-S-propyUhiocarbarmde P , 

is obtained ; the free base forms needles, m. p. 61 5 • w™ 

and tLca banilide yield ^iphenyl-S-b^y^^rbaimdekydnoi 
ide m P 122 °, which could not be crystalhsed, but was well washed 

with ethyl ether ; the corresponding base is a colourless oil. Propyl 
Xde and di-p-tolylthiocarbamide give if.^-tolyl-S.propykm. 
“JtT tModide. m p. 165° (base, fine, white needles, m. p. 99®). 
The corresponding butyl derivative is a thick, colourless liquid 
,, j ;”J- ,/ m .,14501 Di-m-xvlylcarbamide and propyl iodide 

Afield directly TX-di-m-xylyl^-propylphenyUhMcarbamde, in ■ p. 11 W. 

The asymmetrical nature of the molecule did not prevent addition 
of thTXyl iodide, since methyl iodide andphenylbromopheny. 
tLarbam.de yield 

huJriadide m. p. 152° {base, white needles, m. p. 79 ), JN-pAenyi- 

v-bromophenyl-S-propylthiocarbamide kydriodide.a, red oil P- 

SdTTd N Wyl^brornophenyl-S-butyUhomrbamde KydnMe a 

&iik“l ( 6 ofe, a viscid oil) were also prepared. When phenyl- 
carbamide and butyl iodide are warmed together on a, water-bath, 
a ~ mass is produced which on treatment . with sodium carbon- 

alf yields .V-phenyl-S-butylthiocarbamide^ta^ mh^ 

The Presumed Reaction of 4 : 4'-Dipyridyl with Potassium 
Fe^sSide. J. P. Wibaux and Elisabeth DlNomM 

1 S' S*- 

Authors have prepared the blue precipitate and. foun . , , 
Berlin-blue, whilst the reddish-brown c , r y s !f 8 t ^ t ^ i e i i Lt® 
chloric acid solution are now proved to * 
cyanide. The reaction, however, is not specific for 4 . 4 

Fission of 4 : 4'-Dipyndyls by Cyanogen Half jg* # £ jg 

[with G. Ebert and K. Centner] (Ber., 1923, 56, [ l ^ 

The action of cyanogen bromide and amines om . 
has been investigated with the object of preparing p 

dyes. 
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4 ; i f -Dipyridyl l-cyambromide, ^ 5 NH 4 *C 5 NH 4 Br*CN, or 




Br 


is prepared by the addition of an ethereal solution of cyanogen 
bromide to 4 : 4'-dipyridyl dissolved in alcohol; the use of an- 
hydrous materials and the exclusion of moisture are essential to 
the success of the preparation, the special apparatus for which is 
fully described in the original. The substance forms a pale brown 
precipitate which decomposes into dipyridyl and cyanogen bromide 
I when heated. It gives salts with picric acid and sodium perchlor- 
i a te. It is converted by aniline and subsequent treatment with 
sodium perchlorate, picric acid, or potassium iodide into the cor- 
responding dipyridyl, salts of which the iodide , C^H^I^O, 
brownish -yellow leaflets which commence to sublime at 65°," is 
described in detail. The simultaneous action of cyanogen bromide 
(and aniline on dipyridyl leads to the production of the dye 
- NHPh*CH:CHxn.n^CH*CH:NHPh\1 v 


l[< 


■NHPhiCH’CH* 


>C< 


CHICH-NHPh" 


jwhichis converted into 1 : 1 '-diphenyl-4 : 4'-dipyridylium bromide; 
the corresponding perchlorate , C^HjgOgNoCLj, pale, greenish -yellow 


m. p. 299° (decomp.), the picrate, C^H^O^Ng, slender, 
-ellow needles, m. p. 170°, and the chloroferrate, C 2 2 H 18 N 2 ClgFe^ 
mall, yellow needles, m. p. 210 — 215°, are described. 1 : l -D i- 
phenyl! : 4 ' -dipyridylium di- iodide is precipitated as a yellow', 
/unstable polyhydrate which passes into the stable salt (-fO ( 5H 2 0), 
[small, dark red prisms. 

The 1 : l'-diphenyldipyridylium salts exhibit the “ triphenyl- 
methyl phenomenon ” particularly distinctly when they are wanned 
with zinc dust and glacial acetic acid ; the deep bluish-green color- 
ation disappears immediately when the solutions are shaken with 
air, and the process may be repeated as long as unused zinc dust is 
present. The same change is observed in aqueous-alcoholic solu- 
tion in the presence of hyposulphite, zinc dust, or ferrous sulphate, 
or in aqueous solution in the presence of free hydroxy lamine ; a 
meriqninonoid compound appears to be thereby produced (cf. 
Emmert, A., 1922, i, 1064). A pure green coloration is caused by 
he addition of alkali hydroxide to aqueous solutions of 1 ; l'-di- 
jhenyldipyridylium salts ; its formation is explained on the assump- 
ion that the ammonium base is partly converted into the pseudo- 
base, which passes into a mixture of 1 : 1 '-dipheny !-2 : 2 '-dipyridone 
ind 1 : 1 -diphenyl -2 : 2 '-tetrahydro -4 : 4 '-dipyridyl ; the latter sub- 
s "?ce becomes tautomerised to the 4 : 4'-tetrahydro-compound 
which reacts with unchanged ammonium base to give a green, 
iuinhydrone-like compound. H. W. 


WjhyWUke Compounds of 1 : l'-Dialkyldihydro- 

Bruno Emmert and Otto Varenkamp [ Ber ., 
iW ■ Inc ^ 491— 501).— In a previous communication (A., 
n 7‘j l ». ^64), if has been shown that 4 : 4'- dipyridyl dibenzyl- 
18 reduced by 1 : l'-dibenzyltetrahydro-4 : 4'* dipyridyl to 

V 2 
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1 • l'-dibenzyldihydro-4 : 4' -dipyridyl, which immediately unites 
with a second molecule of dipyridyl dibenzyliodide to give a qui*. 
hydrone-like compound. More recently, Duuroth and ft lste[ 
(this vol i, 149) have isolated the parent substance of this quin. 
hXrne, which they term dipyridylviolet nhbnde In the present 
communication, this nomenclature is adopted, and a further senes 

of tetra-alkyldipyridylviolet hahde^s descnb^^^^ 

violet chloride (annexed 
p, formula), violet, oblique 
M leaflets, m. p, about 
190° (decomp.), when 
. w,**, rapidly heated, is pre. 

nared by the action of an alcoholic solution of 1 : l'-dibenzyl- 
tetrahvdro-4 : 4'-dipyridyl on an equimolecular quantity of 4 
Zfdvl dibenzylchloride. It can be preserved during some dajV 
wW exposed to air. It is extraordinarily sensitive to air il 
dissolved in acetic anhydride or glacial acetic acid, but much more 
table in chloroform, acetone, aniline, or, particularly, in pyridine. 
TeirabenzyUmndylmolet bromide, dark violet, oblique leaflets, . 
ore nared in a similar manner. The substance is also prepared 
by the reduction of 4 : 4'-dipyridyl dibenzylbromidc m alcoholic 
solution (90%) by ^ nc dust or nia g nesium P° W( ^ er J thus indicating 
£ the blue clur observed during the treatment of dipyridyl 

dark violet leaflets, with a metallic reflex is prepared by the acta 

° f d^.MpyTMyl ^be^chioride ^reduced by chromous chloride 
to tetraSyldipyridylviolet chloride; the corresponding ; bromide 
k ptoduced to unsat isfactory yield by the action of phenylhydraae 

of tetrabenzyldipyridylviolct 

rssr “msmtsss *£&& 

by dibenzyltetrahydrodipyndyl mto (e(roJenzyWt-2 

fromite^components at 130= (coispondtog ptrckMe, gg-J 
m d 141°) ; it is reduced by sodium amalgam to dm y 
hydrodid : 6 : 2' : & 4 elramethylpyridyl, pointed pnsms, m. p. 

SS Si—* * 
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obtained bv the action of silver nitrate dissolved in alcohol on 
1 : l'-dimethyltetrahydrodicollidyl and, after removal of the silver 
addition of perchloric acid. 

[With Ebeehard Vogt.]— B y the introduction of a phenyl 
group in position 4, it was hoped to weaken the union of the 
y. carbon atoms possibly to such an extent as to lead to the form- 
ation of the radicle. With this object, 4-phenylpyridine is con- 
verted into the corresponding methiodide, almost colourless crystals 
which, however, is reduced by sodium amalgam and water to 
4- phenyl- 1 ■melhyldihydropyridi n e, colourless needles, m. p. 36°. 
instead of the expected dipyridyl derivative. H. W. * 

The Conversion of Gitral into the Hydrocarbon, C lrt H 
of the cycloPropane Series. N. Kishner (J. Russ Phys 
('km. Soc 1918, 50, 1—19; A., 1911, i, 1027; 1914, i, 129) — 
The hydrazone of citral is converted by distillation into the 
pyrazolone. The anomalous behaviour of citral in forming a 
semi-stable hydrazone, although it has a double bond in the 
^■position to the carbonyl group, which seems usually to preclude 
the formation of hydrazones, giving in their place pyrazolones, 
is explained as being due to the space configuration of the citral' 
vhich approaches that of ring compounds, these giving stable 
ihydrazones. Citralpyrazolone, ° 

CII 3 -CMc:€H’CH 2 .CH 2 -CMe<™iJj H , 

s obtained as an oil, b. p. 122°/12 mm., df 0 9213, w" 1*4897 
duble in water and very hygroscopic. The phenyUkiocarbamyl 
impound, NHPh-CS-N 2 C 10 H 17 , forms large prisms, m. p. 51°. The 
pyrazolone is unaffected by cold glacial acetic acid or by cold 

T m ?rAS°^ ric . acid ’ ^ ut on heatin g with the latter in a sealed 
Aibe at 100 , hydrazine hydrochloride is eliminated, and p-cymene 
mined quantitatively . The p-cymene thus obtained is uncon- 
animated by other products, and this method is recommended 
or its preparation in a pure state. Citral itself gives the same 
poduct under these conditions, but the reaction is much slower 
it seems probable that the pyrazolone is converted directly 
fn aT) d not first into citral. The pyrazolone on dis- 

lation, in the presence of platinum catalyst, fronTalkali hydroxide 
L“ together with unchanged material, aceto- 

|i , me y heptanone, and l-tnethyl-l-isohexylenylcyclopropane 
formed in the following way ; 

Ctt 


^ 2 >CMe-CH 2 -CH 2 -CH:CMe 2 +N 2 


>CMe'CH 2 , CH»-CH;CMe„ 


-BE 
H-CH, 

CHjCN+CH 3 -C(NH)-CH 2 -CH,-CH:CMe, -> 
COMe-CH 2 -OH 2 -CH:CMe 2 

«^ h0Carbon had b - P- 160°/735 mm., df 0-7744, < 1-4432 
“re was deduced from its oxidation products, acetone, a 
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ketone, and an acid. The teone, J^CMe-ClW^O-CTMe,, b 
m 14*5—15°, b. p. 222-5°/749 mm., d|0*9406, n lt 1-4491 (sem,. 

149—151°) The ac *^» AiT 2 / > ^- e '®2*CH2 , C0 2 H J 
torbazone,ra. p. l^y— ioi j. CJi 2 , AAA a a • 

oin‘> 99 °/ 75 fi mm., 4 5 0-9919, ntf 1*4444, and gives an 
has b. P* ^ 196 -— 127° Further evidence of the structure of 

L n isriven by its reduction products, obtained by the 
the hydrocarbon is g , ^ nce 0 f a platinum catalyst. This 

aCtl ir 0 -l h a y mSe of fee parts of l-methyl-U-methylpentyl. 
results in a ^xtur P further reduction product, 

cyclemV*™ n ,^151.5°/748 mm., if 0-7215, »» 1-408. 
trmethMepfane, h- P- billed hydrazone, which has a citra^ 
The reduction of the mdistillea ny ide rf the u * 

B i t shot Tat the hydrocarbon obtain^ 

«*« 

«*•** : 

OH-CH- >CMe . CHi ,. C H 2 -CH s -CHMe ! 

CHO-CH:CMe-CH 2 -CH 2 -CH:CMe 2 -*■ £H. 2 

i Hs >CMe-CH 2 -CH 2 -CH 2 -CHMe 2 -> CH,-CMe 2 -CH 2 -CH 2 -CH 2 -CHMe, 

ch 2 R, t. 

.—ass iisssr-wi 

5° 3 ). _ _ 

4(5)-Nitrc®lyoxalme.5(4)<wboxyUc ^ ^gJLege).— The^ld 

and W. ■ <*»- ipj femer. A„ 1918, i, 198; 

SKSSRSSSfi' -a <* «* i** 

by potassium permanganate. , with benzaldehydeii 

4(5)-Nitro-5(4)-methylglyoxahiie 4{5)-nitro-o(4h 

the presence of piperidine at 150-1W to yi 

j>’-C(N0 2 ).-. > .,.„^.ch ph, golden-yellow WM*> 

SS&f&jEtessi&cfc 

permanganate in cold alkaline almost colourless pris ms 

4(5)-nitrogl y oxalme-5(4)- C arbo3who * 

m d above 300° (decomp.). The acid loses i c» 
heated at 150“ and yields 

crys ' KU)^rboxyamid& for 

lets, In. p. 212-213°; ^ 

almost colourless needles or prisms, m. P* 
glyoxalinecarboxylate is hydrogenated 
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solution in the presence of palladium black to the corresponding 
amino-ester, which is characterised as the picrate, C U H, 0 CLN ? , 
yellow needles, m. p. 235° (decomp.), and hydrochloride, 

Jn, p. about 210° (decomp.). 4(5)-Aminoglyoxaline-5(4)*carboxy- 
amide is prepared in a similar manner, and is characterised as the 
nicrate, CioH 9 0 8 N 7] small prisms, decomp, about 240°, and the 
lydrocUmde, C 4 H 7 0N 4 C1. H. W. 

Bromination of Glyoxaline-4-carboxyanilide. Harold 

King and Wtlliam Owen Murch (T., 1923, 123, 621—629). 

Some New Unsymmetrical Dialkylbarbituric Acids. I. 
Ethylalkylbarbituric Acids. M. Tiffeneau (Butt. Soc. chim„ 
1923, [iv], 33, 183—188) —The preparation and properties of 
gome new ethylalkylbarbituric acids are described. Ethyl-n-bulyl- 
barbituric acid forms slender needles, m. p. 128°. It was obtained 
by condensing carbamide with ethyl ethyl-n-butylmalonate, b. p. 
240 — 245°/770 mm. This ester on hydrolysis and subsequent 
heating of the free acid gives a -ethylkexoic acid , b. p! 220— 
224°/770 mm. Its chloride, boils at 85 — 90°/20 mm., and its 
carbamide, a •eihylhexoylcarbamide, melts at 159°. Ethylisobutyl- 
barbituric acid , needles, m. p. 174°, was prepared in the usual 
way from ethyl ethylisobutylmalonate, b. p. 234 — 240°/760 mm. 
This ester on saponification gave eihylisobutylmalonic acid, m. p. 
107 — 108°, which by loss of carbon dioxide gave y-methyl-a-etkyl- 
i valeric acid, b. p. 115°/20 mm. The chloride of this acid boils 
at 168—171° and the amide melts at 89°. Both the butyl* and 
isobutyl-ethylbarbituric acids are about three times as active as 
veronal. Ethylisoamylbarbituric acid forms leaflets, m. p. 154— 
155°. It is nearly as powerful a hypnotic as the butyl derivatives, 
but acts much more rapidly, and its effect is correspondingly less 
prolonged. It is obtained from ethyl ethylisoamylm (donate , b. p. 
248—253°. Ethyttsoamylmcdonie acid melts at 116 — 118°, and is 
converted on heating into ^-methyl- tx-eihylhexoic acid , b. p. 228 — 
232°. The chloride of this acid boils at 188 — 192°, and the amide 
melts at 106 — 108°. To complete the series of alkylbarbituric 
acids, di-n-bu tylbarbit uric acid was prepared. It melts at 153° 

G. F. M. 

Some New Unsymmetric Dialkylbarbituric Acids. II. 
Homologous Series. Ch. Sommaire (Butt. Soc . chim., 1923, 
Mi 33, 189—195). — The preparation of the following ethyl dialkyl, 
malonates, free dialkylmalonie acids, and the dialkylacetic acids 
derived from them, and also the dialkydbarbituric acids obtained 
by condensation with carbamide, are described : Ethyl methyl- 
n -bulylmalonate, b. p. 235 — 241°; methyl -n-butylmalonic acid, 
m * P- 98°; methyl-n-butylbarbiiuric acid, m. p. 181°; ethyl propyl- 
n-butylmulmate, b. p. 248 — 253°; propylbutylmalonic acid, m. p. 

z-propylhexoic acid, d° 0*914, its chloride, b. p. 192 — 
195 /767 mm., and amide, m. p. 122—123°; propylbutylbarbituric 
P* 153° ; butylimbutylbarbituric acid, m, p. 153°; ethyl 
wdhyhsobiitylmalonate, b, p. 232 — 236°; methylisob u tylbarbiluric 
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b v 242 — 247 ° ; ' methyliaoamylmalonic add, m. p. Bl W; 

sfefd ^ss 5 Ka'' 5 vf‘ S 

^oy //o » oqoJl245 0 living a chloride, b. p. 200 — 2051 

P r °vy * ‘ 117 — 118 °; ’propyll&oamylbarbituric add, m. p.. 

h „ 168— 171 ° 15 mm. ; ethyl heptyttarbilvnc acid, m. m l 118 - 

M: ^ zhziXt St SS Mte 

S^idiries^ not excJby any of the above homologues. ( 
The activity of the higher members seems to depend on the 
solubility 71 which diminishes rapidly with increasing number of 
carbon atoms. The influence of a branched chain on the solubility 
to wate* is anomalous. In the methyl senes the raobuW group 
dora not change the solubility as compared witii the butyl group 
in the e hyl series it somewhat reduces the solubihty in the propyl 
aeries it hwreaaes it shghtly, and in the butyl senes it considerably 
tocrea es“ In all cases, an increasing number of carbon atoms 
decreies the solubility, with the sole exception of the methyl, 
^d etoyl-butylbarbituric acids the solubihty of the former bemg 
only about one-half of that of the latter. to * ■ M - 

Constitution of Natural Muscarine. S. Scelba (Atti R. 
UonstHuuon v 518— 520 ).— In order to ascertain 

if^isctitoe h^the lidehydic structure usually assigned to it, 

Swas» 3 r£s^ 

Sssfetsjissf* 

is contemplated. 

Preparation of a Series of Substituted 
and of the Dyes derived from them. L. B. HomnAiSW, 
Lrn., and Gilbert Thomas Morgan (Bnt. Pat. 19 )• . 

derived from n-naphthylamme are obtamed from 
amine, which is the main product of he dehydrataon * 
amine’ nitrate, by coupling wtoh ’’toS 

l- v 4duenMzc-5-nitro-t-napkhjlamim is obta ^™-& i( 

pound on oxidation with chromic acid « converted toto^ 
^p-totylrf-naphiktiriazale, according to the following 


PA 

\/\/ 

NO, 


Nfl, 


-NlN<^)Me / vvl>"0 * 


w 

NO, 
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Oa reduction with stannous chloride, the corresponding 6-amtno* 
1-p 4otyl-^naphUuUriazcie is formed. A similar series of reactions 
ma y be carried out with 8-nitro-P-naphthylamine. The amino- 
triazoles are capable of conversion into diazo-derivatives which 
couple readily with phenols, and the more reactive aromatic amines 

to form azo-dyestuffs. 

/\ T'\xr // \pH Thus, for example, on 

x/ N -N >N \_/ L s coupling with p-naphthol 

a red azo-compound, 2-p- 
un, ^ W .N*N tdyl-afi-napkhcUriazole-ft- 

HO C 10 H 6 JN.JN ^ azo^mphthd, of the an- 

nexed constitution is obtained, 

The amino-triazoles can also be coupled with other diazo-com- 
pounds, for example, a brownish-red dyestuff, l-p-nitrobenzene - 
a ^xtmiiio-2-p4dyUa^mpM}iairiazde is obtained from the above 
ainino-triazole and diazotised p-nitroaniline. The conversion of 
this substance, by oxidation with chromic acid, into a bis-triazole 
derivative proves its constitution as an ortho -amino-azo-compound. 

G. F. M. 


Adsorption of Uric Acid by Animal Charcoal, Suspensoid 
Colloids, and Proteins. K. Harpuder [Z, ges. expt, Med 
1922, 29, 208—223; from Chem . Zenit,, 1923, i, 90— 91).— The 
adsorption of uric acid by animal charcoal follows the ordinary 
equation, ylm=kc 1 i n . The temperature coefficient of adsorption 
is negative and inappreciable. Adsorption is increased in the 
presence of hydrochloric acid, decreased in presence of moderate 
concentrations of alkalis; with higher concentrations of alkalis 
adsorption is increased. In the presence of large quantities of 
neutral salts, adsorption is increased. Addition of sodium urate 
to a colloidal solution of ferric hydroxide produces, first, a marked 
turbidity and then, with larger quantities of sodium urate, floccul- 
ation, the sodium urate being adsorbed by the colloidal ferric 
hydroxide. Casein in O-lA^aLkali solution does not adsorb a 
neutral urate. In 0*lA-acid solution, however, sorption takes 
place and separation of the urate by ultra-filtration is not possible. 
The fixation differs in some respects from normal adsorption. The 
flocculation of casein chloride by neutral salts is facilitated by 
addition of uric acid. This is due either to a widening of the iso- 
electric zone or to flocculation before the isoelectric point is reached. 
Casein in acid solution is flocculated by uric acid directly. 0*373 
Millimol. of uric acid flocculate 100 c.c. of 0*75% casein solution 
in 0 *005A-hydrochloric acid. The corresponding value for floccul- 
ation by sodium chloride is 16*45 millimol,, and by sodium 
sulphate 0*21 millimol. Serum-globulin behaves like casein, 
ihe effect of sorption of uric acid on the stability of globulin is 
ess m ^ r ked than in the case of casein solutions. Albumins show 
very little sorption of uric acid, which, in consequence, has no 
6 stabilit y* The sorption of uric acid by proteins 

** keld to be governed by intensity of electrical charge and is not 
a simple adsorption. A purely electrioal explanation is, however, 

P* 
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inadequate. Organ extracts from muscle, cartilage, and liver fix 
uric acid to varying extents, the greatest fixation being shown 
by liver extract, the least by cartilage extract. G. W. R, 

The Formation of By-products in Diazotisation by Witt’s 

Method. L. Elion {Rec. trav. chim 1923, 42, 145 — 183). — 
Diazotisation by Witt’s method (A., 1909, i, 855) of six substituted 
anilines, all somewhat basic, showed that the reaction did not in 
any instance take place wholly in the normal manner. Five of 
the substances, 3 : 5-dibromo-4-aminobenzoic acid, 3 : 5-dibromo- 
4-aminobenzaldehyde, 3 : 5-dibromo-4-aminoacetophenone, 3 : 5- 
dichloro-4-aminobenzoic acid, 3 : 5-dibromo-2-aminobenzoic acid, 
yield, in addition to the anticipated product, a nitro-derivative, 
whilst the sixth, 3 : 5-dmitro4-aminobenzoic acid, furnished a . 
diazonium compound of such instability that it was decomposed 
by the addition of ice to its solution. The action of the nitric acid 
on the first four substances is to replace the group in the para- 
position to the amino-group by a nitro -group in a portion of the 
product: this takes place when the two ortho-positions with 
respect to the amino -group are occupied by bromine or chlorine, 
the groups replaced being carboxyl, acetyl, and tire aldehyde 
group, respectively. In the case of 3 : 5-dibromo -2 -aminobenzoic 
acid, the bromine atom in the para-position to the amino-group 
is replaced by the N0 2 -group, whilst when nitro-groups occupy 
both ortho-positions, as in 3 : 5-dinitro-4-aminobenzoic acid, the 
amino-group is not diazotised to hydrogen, but to hydroxyl, and 
the carboxyl group in the para-position is left unchanged. In 
order to study the formation of these by-products, the action of 
nitric acid on the original amines was investigated and the results 
showed that in each case in which nitration during diazotisation 
yields a by-product, the acid yielded a nitrated nitroamine. From 
3 : 5-dibromo-4-aminobenzaldehyde two nitroamines were obtained, 
one of which contains the aldchydic group unchanged, whilst in 
the other this is replaced by the nitro-group ; the author considers 
that the latter substance is obtained by secondary nitration. In 
ths case of 3 : 5-dibromoanthranilic acid, an intramolecular re- 
arrangement of bromine and the nitro-group of the ring takes place 
subsequently to nitration. With the exception of 3 . o-dinitro* 
4-aminobenzoic acid, a small quantity of a diazonium compoun 
was obtained in each experiment, probably due to the formation 
of nitrous acid from the nitric acid. The results of direct nitration 
of the amines suggest that the accessory reaction in diazotisation 
takes place in such a way that a portion of the original substance 
is first transformed into nitroamine, which is then diazotisea an 
reduced, thus forming the by-product. The diazotisation of a 
nitroamine being essentially a reduction, an attempt to bring abo 
this transformation by means of alcohol was made and treatmen 
of 2 : 6-dihromo-4-nitrophenylnitroamine with alcohol resulted n 
the formation of 3 : 5-dibromonitrobenzene. The same chang 
was also effected by Witt’s method of diazotisation, which is 
accompanied by denitration. The following substances do 
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appear to have been described previously : 3 : 5-dichloro4-amino- 
fcnzoic acid* prepared by chlorination of p-aminobenzoic acid, 
m p, 291°; 3 : S-dinitroA-nitroaminobenzoic acid , yellow plates 
containing 1H 2 0, softens at 80°, decomp. 135—136°; 3 : 5-dimtro- 
bromobenzene, obtained by diazotising 2 ; 4-dinitro-6-bromoaniline, 
long, pak yellow plates, m. p. 77°. H. J. E. 

The Azo-ester Reaction of 3-Aminopyridine. Otto Diels 
and Georg Behnen (Ber., 1923, 56, [5], 561— 566).— It has been 
shown previously that strongly basic amines react with azodicar b- 
oxylic esters to give amides, whereas aliphatic amines generally 
field stable additive products of differing types. 3-Aminopyridine 
s found to behave in the same manner as the strong bases, but 
ii addition to diamides it also yields the ester amides of which 
representatives have not previously been obtained; they are 
remarkable for the extraordinary readiness with which the alkyl 
jjoup of the carbalkoxy-residue suffers replacement. 

5 Ethyl azodicarboxylate reacts vigorously with 3-aminopyridine 
n alcoholic solution, with the formation of azodicarboxy- di-3-pyridyl- 
vnide , N 2 (C0*NH*C 5 H 4 N) 2 , pale yellow needles, m. p. 164° 
(decomp.). If the substances are allowed to react at —20°, ethyl 
jxdmrboxy-3-pyridyiamidate, C 5 H 4 NdtfH-C0*N;N‘C0 2 Et, orange* 
yellow, coarse needles, m. p. 136—137° (decomp.), is obtained; the 
substance decomposes slowly when preserved, rapidly when treated 
with dilute acids. The corresponding methyl ester, orange-yellow 
needles, m. p. 113° (decomp.), is prepared from 3-aminopyridine 
and methyl azodicarboxylate in methyl-alcoholic solution. It is 
converted by crystallisation from ethyl alcohol into the ethyl 
ester, m. p. 136—137°, which is also obtained from methyl azo- 
dicarboxylate and 3-aminopyridine in the presence of ethyl alcohol. 
The ethyl ester is converted by a solution of methylamine 
in alcohol at —20° into azodicarboxy-3-pyridylmethyldiamide, 
C 3 H 4 N'NH-CO*N:N‘CO*NHMe, red crystals, m. p. 137* and by 
fi-naphthylamme in the presence of pyridine into the compound, 
(?)NH 2 , C 10 H 6 *(a)N(CO 2 Et) , NH , CO’NH’C 5 H 4 N, colourless, lustrous 
leaflets, m. p. 182° (decomp.) [the hydrochloride , perchlorate , and 
acetyl derivative, C 21 H 21 0 4 N 5 , in. p. 232° (decomp.), are described]. 
The compound is oxidised by hydrogen peroxide in the presence of 
glacial acetic acid to the substance 

C i° H «<NH— ^N^O-NH-C^N, 
dark brown needles, decomp, above 250°. H. W. 

Catalytic Hydrogenation of Alkyl-substituted Pyrroleazo- 

5g es - Hans Fischer and Friedrich Rothweiler (Ber., 1923. 

512 — 51 9 ) . — Am inopyrroles have previously been very 
™u% accessible substances. A number of them are now 

0 tamed by the catalytic hydrogenation of pyrroleazo-dyas. 

1 uice, however , the behaviour of certain of the compounds is 
scarce y that which would be expected of substances containing 

e amuiu e rou p, the constitutions are assigned to them with *♦ 

p* 2 
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reserve, since the possibility that an extension of the ring hag 
occurred is not excluded. , 

Reduction is effected in alkaline-alcoholic solution in the presence 
of platinum black. The formation of the hydxazo-compouad 
takes place rapidly, after which further absorption of hydrogen 
proceeds much more slowly. 

Reduction of 2 : 3 : 5-trimethylpyrrole-4-azobenzenesulphomcacid 

in alkaline solution leads to the production of 4-awmw-2 : 3 : 5-iri. 

/-rmr 


, . vu /CMc:CMe 

methylpyrrok, NH ^ CMe; i. NH 


colourless crystals, m. p. lSft c 


(decomp.), and sodium sulphanilate, which are separated from 
one another by taking advantage of the ready solubility of the base 
and the insolubility of the salt in alcohol. The amine gives a 
hygroscopic hydroddoruk , prismatic crystals, m. p. 234^ (decomp.), 
and a crystalline picrate, m. p. (indefinite) 210—230 (decomp.), 
after becoming black at 180°. It could not be acetylated, benz- 
oylated, methylated with methyl sulphate, or caused to react with 

phenylcarbimide. CJfNH-VCMe 

5-Amino-d-acdyl-2 : 4 4imethylpyrrok, yn < CMe — rod ’ 

Jets ra p. 223° (decomp.) after darkening and softening at 220°, 
is obtained similarly from 3-acetyl-2 : 4-dimethylpyrrole-5-azo- 
benzenesulphonic acid; it gives a picrate, m. p. 175—190 , after 
darkening at 175°, according to the manner of heating. 

Ethvl 4-amino-2 : 5-dimethylpyrrole-3-carboxylate, 

CMe:C*C0 2 Et 

is obtained in the form of the hydrochloride , colourless, rectangular 
leaflets or slender needles, in. p. 212° (decomp.) after previous 
darkening and softening, by the reduction of 3-carbethoxy-t !. -> 
dimethylpyrrole-4-azobenzenesulphonate. The corresponding 

picrate "has, according to the mode of heating, m. p. 185— 1 Jo 
after softening at 150°. The hydrochloride (as also 4-amino- 
2:3: 5-trimethylpyrrole) does not appear to lose the amino-group 
when treated with hydrogen iodide and glacial acetic acid. _ 
3-Acetyl-2 : 4-dimethylpyrrole-5-azobenzencsulphonic acid a* ob- 
tained in almost quantitative yield by coupling 3-acetyl-2 : 4-di- 
methylpyrrole-5-carboxylic acid with diazo benzenesulphonic. aci , 
the carboxyl group of the pyrrole being eliminated. In a similar 
maimer, diazotised p-nitraniline gives 'S-acdyi-1 : 4-i iimd \ylpyr r 
5-v-nitroazobenzene, an orange -coloured substance, m. p. A 
(decomp.). Z-Carbcthozy-2 : ±4imethylpyrroU-5-azobenzene, am 
yellow needles, m. p. 127°, is obtained from its components lnacet 
acid solution ; it gives a well-crystallised picrate, m. p. 15 . 

(decomp.), and styphruile, m. p. 163° (decomp.). 2 : 4*Di . 
pyrrole-3- carboxylic acid couples with loss of carbon dioxide 

diazobenzenesulphonic acid, p-nitrobenzenediazonium chlonde, 

p-dichlorobenzenediazonium chloride, to give crystalline y • 
loss of the carhethoxy-residue from ethyl 2 ; 4-dimethylpy™ 

3 : 5-dicarboxylate does not occur even under the energetic 
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0 f diazotised picramide. The aldehyde residue of substituted 
pyrroles cannot be displaced by the azo-residue; the compounds 
investigated were ethyl . 5-aldehydo-2 ; 4-dimethylpyrrole-3*carb- 
oxylate, 3-acetyl-2 : 4-dimethylpyrrole-5-aldehyde, 2:3: 5-tri- 
methylpyrrole-4-aidehyde, ethyl 4-aldehydo-l-p-tolyl-2 : 5-dimethyl- 
pyrrole- 3-carboxy late, and ethyl 4-hydroxy-5-aldehydo-2-methyl- 

pyrroIe-3-carboxylate. h. 

Oxidative fission of Hydr agones and Derivatives of Oxy- 
iydrazine. Max Bergmann, Reinhold Ulpts, and Charlotte 
IVitte {Ber.j 1923, 56, [B], 679 — 682). — The isolation of reducing 
xnnpounds of the sugar group from complex mixtures is frequently 
effected in the form of their hydrazones from which their regener- 
ifcion is frequently a matter of difficulty. The possibility of oxid- 
itive fission by means of perbenzoic acid has been examined in 
;he cases of simple anils and hydrazones. 

Benzophenone is obtained in about 55% yield by the action of 
[terbenzoic acid on an ethereal solution of benzophenonephenyl* 
lydrazone. Under similar conditions, benzylideneaniline yields 
nuch benzaldehyde and considerable quantities of nitroso benzene. 
Oxidation of benzaldehydephenylhydrazone gives benzaldehyde - 

yhnylhydrazone oxide , pale yellow needles or 

prisms, m. p. 201° (corr. decomp.), which is a stable substance. 
It is decomposed by boiling glacial acetic acid with production of 
benzaldehyde and phenyl acetate, but the fission is by no means 
smooth, and large quantities of other substances are produced; a 
portion is isomerised to benzoylphenylhydrazine, thus showing 
that the carbon-nitrogen skeleton of the original material is pre- 
served intact in the oxidation product. The oxide is decomposed 
by phenylhydrazine into dibenzoylphenylhydrazine, NHBz’NBzPh 
m. p. 176 , and much benzonitrile, by aniline into p-aminodiphenyl 
in. p. 54 5 , and by dimethylaniline into benzamide. ’ 

Furfuraldehydephenylbydrazone is oxidised by perbenzoic acid 
1 s °h^ p MuraUehydephenylkydrazone oxide , 

U jj — (I) , pale yellow or yellowish-brown crystals 

which appears to be considerably less stable than the corresponding 
derivative of benzaldehyde. H W ° 

Colloid Chemical Characteristics of Albumin Fractions. 
Mnsitisation and Protective Action of Hydrophilic Colloids 

riifunT [ KoMd Z > 1923 > 32 > 47 )-In opposition to the 
new held by Pauh, the author has shown that solutions of albumin 

Zt h ? ubndtted to prolonged dialysis without permanent 
CT in material. The changes can be detected 

j electroi y tes on the solutions. Thus an albumin- 
Soij wbicb bas boen submitted to electrodialysis 
membrane8 > » distinctly more sensitive to 
ivdmY,^ 8 ? han the pure ferric hydroxide sol. Albumin-ferric 
3 ae 8ols w® more sensitive to electrolytes than paraglobulin- 
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ferric hydroxide sols. The paraglobulin from diphtheria and 
tetanus serum has a much greater negative charge than the para- 
globulin from normal and anti-infection sera. Specific anti-sub- 
stances have a definite charge which is always more negative than 
that of paraglobulin from normal sera. J. F. g, 

Some Methods for the Preparation of Ultra-visible 
Albumin Sols and the Significance of these for Colloid 
Chemistry and Biology. A. Fodor ( KoUoid Z. t 1923, 32 
103— 107).— The author describes methods for the preparation 
of ultra-visible sols of albumin, globulin, and casein. By mean* 
of these sols it is shown to be possible to follow the change from 
the sol to the gel condition. The process consists, in the case of 
albumin, in the dehydration of the strongly solvated enhydrones 
of this protein, which are ultramicroscopically invisible, to such 
an extent that the particles become visible in a dark field illumin- 
ation. This is achieved by diluting white of egg with ten times its 
volume of water, adding a crystal of thymol, and keeping for several 
months in an ice-chest. The solution thereby becomes very opaque, 
but there is only the smallest amount of coagulation. This is 
filtered and the filtrate placed in the field of an ultramicroscope 
which is illuminated by a paraboloid condenser, when relatively 
large aggregations which do not move markedly are visible. If 
the solution is now made faintly alkaline with sodium hydroxide, 
the aggregates are resolved into the primary particles which are in 
violent motion. If the solution is heated, the field becomes optically 
empty, but if the solution is kept for a week at 0°, the visible 
enhydrones are again apparent, J. F. S. 

Nature of the Coagulation of Proteins by Alcohol and other 
Organic Substances. W. W. Lepeschkin {Kolloid Z., 1923, 
32 , 100 — 103). — The nature of the coagulation of albumin by 
alcohol has been investigated. It is shown that the coagulation 
by alcohol is similar to the coagulation by heat, and that all facte 
which affect the heat coagulation have exactly the same effect on 
coagulation of proteins by alcohol. The addition of alcohol to 
albumin solutions brings about an acceleration of the velocity of 
the denaturisation, the amount of the acceleration being proper 
tional to the amount of alcohol added. Such a denaturised product 
would be insoluble in water, as is found to be the case with the 
albumin coagulum after it has remained in contact with alcohol 
for a short time. J. F. S. 

Conditions of Reversible and Irreversible Coagulation oi 
Proteins by Salts. W. W. Lepeschkih (Kolloid Z. t 1923, 32, 
44 — 46). — Solutions of albumin are coagulated reversibly by salte 
of the alkali metals, but irreversibly by salts of the alkaline-earth 
and heavy metals. Further, the coagulation by salts of the alkali 
metals is irreversible if it takes place in the presence of hydrochloric 
acid. The varying behaviour is due to the velocity with wnic 
the albumin in the various cases is denaturised. The presence o 
alkaline-earth and heavy metal salts and hydrochloric aci 
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accelerates the denaturisation in various ways, winch are explained 
in the paper, and so render the coagulation irreversible. J. F. S. 

Relationship of Neutral Salts to Acid Albumins. Susumu 
MATSUMtiRA and Johann Matula ( Kolbid Z: } 1923, 32, 37—42).— 
lifter a discussion of the views held by Pauli (A., 1909, i, 618) and 
Hardy (A., 1906, i, 121) on the mechanism of the reaction between 
neutral salts and solutions of acid proteins, the authors, who dis- 
agree with the views hitherto put forward, describe a number of 
parallel experiments on the action of hydrochloric acid and sodium 
chloride on solutions of the chloride of the protein obtained from 
torae-serum. The serum used had been preserved for several years 
mder toluene and had deposited the whole of the globulin. The 
lialysed serum was mixed with equal volumes of 0*005$'-, 0*01$-, 
n d 0'05$-solutions of hydrochloric acid, respectively, and three 
elutions thus obtained in which the protein was not completely 
aturated, saturated, and over-saturated, with acid. These three 
olutions were treated with equivalent quantities of hydrochloric 
dd and sodium chloride at the ordinary temperature and at 100°. 
it the ordinary temperature, the coagulation of the protein takes 
)\m with much smaller concentrations of the salt than of the 
Aid, whilst at 100° the same result is observed, but, further, in 
he case of hydrochloric acid, the amount of precipitation in hot 
olution is exactly the same as in cold solution, whereas with sodium 
chloride the amount of precipitate is greater in hot solutions than 
a cold. A further series of experiments on the electrical conduc- 
iivity of protein chloride solutions to which hydrochloric acid and 
iodium chloride, respectively, have been added shows that the 
idt solution increases the specific conductivity from three to five 
■imes as much as the hydrochloric acid. The results indicate 
that the views put forward previously are inaccurate, and that 
the action of neutral salts consists in the first place in the formation 
]f a poorly hydrated complex of the protein chloride and the 


neutral salt, of the type 


, whereby the electro- 


lytic dissociation of the protein chloride is not markedly affected, 
but the viscosity is much reduced, and in the second place in the 
displacement of the ionisation of this complex which brings about 
the coagulation. J. F. S. 


Precipitation of Serum-albumin by Copper Salts. Susumu 
Watsumura and Johann Matula {KoUoid Z., 1923, 32, 1 15— 
118).— -The authors have investigated the conditions under which 
solutions of cupric chloride cause the precipitation of serum- 
ilbumin solutions. It is shown that serum and albumin solutions 
which, are entirely free from electrolytes are not precipitated by 
supric chloride. Precipitation may be brought about by the 
presence of large quantities of neutral salts or by the presence of 
®all quantities of alkalis. The nature of the precipitation in the 
to® cases is different. In the first case, the amount of the pre- 
cipitate increases with the amount, of copper chloride added, whilst 
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in the second case the precipitation is restricted to a definite raug& 
o t quantities of copper chloride, and with amounts beyond this it 
passes back into solution. The precipitate m the second case 
can also be brought back into solution by the addition of neutral 
salts, whilst in the first case the precipitate is insoluble both in 
excess of cupric chloride and neutral salt. Copper chloride solutions 
form positively charged complexes with dialysed albumin, in which 
the copper chloride is not united to the albumin molecule in the 
same place as the acid in acid albumins, J. F. S. 


Reaction of Proteins with the Acids of Soaps and Fats. I, 

Susumu Matsttmura (KoUoid Z., 1923, 32 , 173 — 176).— The be- 
haviour of solutions of sodium oleate with dialysed horse-serum 
has been investigated. It is shown that the whole of the proteins 
in sera, and also in egg-albumin, give precipitates when treated 
with soaps of the higher fatty acids. The precipitation is incom- 
plete, but may be made complete by the removal of the free alkali, 
which retards the formation of the precipitate. The precipitates 
from dialysed sera which are soluble in sodium chloride solution 
may be brought permanently into solution by warming at 56°, 
On the other hand, sera which have been previously warmed at 
56° are no longer precipitated by soap solutions. The soap pre- 
cipitates, which are insoluble in sodium chloride, namely, those 
of serum-globulin and ovoglobulin, dissolve on warming, but on 
again cooling they are reprecipitated. J. F. S. 


The Plant Albumin “Leucosin." Heinrich Liters and 
Max Landauer ( Biochem . Z, } 1922, 133 , 598— 602).— LeucoBin, 
obtained from barley, and purified by the method of Osborne, 
shows the following distribution of its nitrogen: ammonia-N, 
9 - 4 %; melanin-N, H%; hcxone-base-N, 26%; monoamino-N, 
63T%. The results obtained using a shortened method of hydro- 
lysis are also given and show agreement with those given by the 
longer process. 


Physical Chemistry of the Globulins. I. Alkali and 
Alkaline-earth Globulinates. Mona Adolf (KoU. Chm . 
Beihefte 1923, 17 , 1—50) —A physico-chemical investigation of 
the portion of globulin which is insoluble in water. By electro- 
dialysis it is found possible to precipitate from human sera and 
exudations a globulin which is insoluble in water. This material 
did not change the electrical conductivity of pure water and con- 
tained 0-215% of ash and 0-047% of phosphorus By means of 
solubility determinations of globulin in alkali and alkaline-earw 
hydroxide solutions, it is shown that these substances combine 
with globulin in equivalent quantities, and not in molecular 
quantities, as hitherto supposed, to form neutral salts. Wobuun 
yields only one form of neutral salt with alkali, a property in w 
it differs from casein; this salt is not hydrolysed markedly, 
Dower of globulin to combine with bases in an excess ot strong 
alkali hydroxide solution is represented by 15xl0" 8 g. e JP™L 
per g. of albumin, and is proportional to the amount of W & 
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substance. The degree of hydrolysis of the albumin salt in 
aqueous solution is 24%, and the mean acid dissociation constant 
IX i(T 10 . Weak bases apparently combine with less globulin, but 
if referred to isohydric concentrations with more globulin. The 
salts so formed are ail more strongly hydrolysed. The same is 
true for all proteins hitherto investigated. The viscosity curve 
for a solution of constant albumin content but increasing alkali 
hydroxide concentration passes through a maximum both for 
itrong and weak bases. The hydroxide concentration of the 
viscosity maximum and that at which the maximum combination 
akes place do not coincide, but the latter quantity corresponds 
dth the maximum electrical conductivity of the protein salt. By 
neasurements of the concentration of hydroxyl-ions and the 
viscosity, it is shown that the combination of globulin with the 
aase is a time process, and is practically complete after twenty- 
[ our hours. The value of for the neutral alkali globulinates 
ias been deduced from electrical conductivity measurements, and 
the following values have been obtained for 25° : sodium globulinate, 
) lB =dOO ohms -1 ; potassium and ammonium globulinate, 123 — 
124 ohms -1 . From these values the mobility of the globulinate-ion 
is found to be 50. The valency of the negative globulin is found 
by the Walden-Ostwald rule to be 4. Three g. of globulin are 
neutralised by 1 millimol. of alkali hydroxide, and from this the 
equivalent weight of globulin is calculated to 3000, which indicates 
a molecular weight of 12,000. J, F. S. 

Antagonistic Behaviour of Albumin toward Globulin. 

G. A. Brossa ( Kolloid Z., 1923, 32, 107— 115).— Suspensions of 
globulin are peptised by negative colloidal solutions of dyes such 
as Congo-red and benzo-purpurin, and also by positive solutions 
of colloidal dyes such as night-blue. Of these sols, that obtained 
by peptising a suspension of globulin with Congo-red has been 
investigated. The Congo-red-globulin sol is extremely sensitive to 
electrolytes, and is coagulated by much smaller concentrations of 
electrolytes than the pure dye sol. The sensitiveness increases 
with increasing globulin content. The night -blue-globulin sol is 
aleo very sensitive. Albumin has a protecting action on the Congo- 
red-globulin sol, just as it has on the pure Congo-red sol. The 
antagonistic action of albumin and globulin is also manifested if 
the albumin or globulin in a serum is increased. A mixture of a 
Congo-red sol and a serum rich in globulin is much more sensitive 
than a mixture of a Congo-red sol and a serum rich in albumin. 
From this it is deduced that generally a serum which is richer in 
globulin than in albumin is more sensitive to electrolytes than one 
which is richer in albumin than in globulin for the same total 
protein content. . This rule is found to be true when the globulin 
nch horse-serum is compared with the globulin poor rabbit-serum, 
and when pathological human-serum is compared with normal 
‘uman-serum. From Kruyt’s experiments {ibid., 1922, 31, 338), 

1 ollows that colloidal solutions of negative dyes such as ftik&li- 
wa ter*biue, Chioago-blue, as well as the positive dye Right- 



i, 398 


abstracts of chemical papers. 


blue are rendered more sensitive by the addition of tannin. Since 
in this case the increase in sensitiveness oannot be occasioned by 
the discharge of the colloid particles by the added substance, it 
is very questionable whether the discharge of the colloid particles 
causes the increase of sensitiveness in the present case. J. p. g, 

The Hydrolysis of Edestin with Sulphuric Acid. J. g, 

Jaitschskov (J Russ. Phys. CUm . Soc., 1918, 50, 105 — 108).- 
Edestin is hydrolysed with sulphuric acid of various concentrations, 
varvine the temperatures and the times of reaction. The reaction 
mixture is in each case neutralised with sodium hydroxide, and 
Fassbender's reagent added. The precipitate is analysed fa 
nitrogen by Kieldahl’s method, and the amount of nitrogen found 
serves as a measure of the amount of unhydrolysed albumin. 
Increase in temperature and in H’ -concentration have an accelerat- 
ing effect on the hydrolysis, the influence of the former being more 
marked. ' R - T - 

Identity of Hordern and Bynin. Heinrich Luers (ffiocfem, 
Z 1922 133, 603—604 ; of. A., 1919, i, 603). — The equation given 
in'the previous paper for the calculation of the histidine-nitrogen 
is incorrect. The recalculated values are now given. W. 0. K. 

The Products of Prolonged Tryptic Digestion of Casern. 
Sigmund Franked and Katharine Gallia (Biochem. Z , 1922, 

134 308 321). — Casein was digested with pancreatin for sixty 

davs at 37°. A hot- water extract of the precipitate gave a-tjTosine 
anhydride and the mercuric sulphate precipitate of the filtrate 
contained tryptophan anhydride. On removal of mercury the 
filtrate was precipitated with phosphotungstic acid, and the filtrate 
■ torn this on removal of foreign ions gave successive crops of crystals. 
The first crop was identified as i-tyrosme; rt had a higher rota, 
r a ] n -f- 17 ‘9, than any previously recorded value. The second and 
thhd crops consisted of dl-valin, and the fourth cmp of Ink 
The formation of (/-tyrosine is ascribed to a Walden inversion 
produced by an enzyme Woldenase. 

The Oxygen-dissociation Curve of Blood and its Theta 

dynamical Basis. W. E. L. Brown and A. V Hnx to 

Ron Soc 1923, [El, 94, 297— 334).— On the assumption that the 

combination of oxygen or carbon monoxide with hemoglobins 

blood (as distinct tom dialysed haemoglobin) is a reversible chemiml 

reaction of the following type : H(Hb)„+«O a 7= H(HbOA (of- A 
reaction or me ro « 193) ^ authora have calculated, 

with the aid of the van’t Hoff isochore, that the heat of reaction, 

o of 1 mol. of haemoglobin, H(Hb)„, with n mols. of ; “W" 1 
constant volume is 19000 cal. in the presence of carbon dm * 
and 30,500 cal. in its absence. Direct estimations i ( ji t ^ 

evolved when 1 mol. of oxygen combines at constant voh ^ 
haemoglobin in blood have given a value of 14, «K) • n , 1 \ . heMe 
of carbon dioxide. The ratio q Q is obviously equal > 

„ = 305/144 = 2d approximately. This agrees with the 
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stained independently from the shape of the dissociation curve 
and from other data, and is consequently regarded as confirmation 
0 f the theory of the reversible chemical combination of oxygen with 
hemoglobin. The difference in the value of q in the presence and 
absence of carbon dioxide is due to the absorption of heat which 
occurs when carbon dioxide is expelled from its combination 
^th base by the stronger acid, H(Hb0 2 ) rt . Calculations of the 
acid dissociation constants of unsaturated haemoglobin and carboxy- 
hsmoglobin [HHb„ and H(HbCO)„] have given values of 7*5 X 1CT 9 
and 5 X 1(P, respectively. E. S. 

Tryptophan and Tyrosine Content of Haemoglobin and 
other Blood Proteins. U. Kiyotaki ( Biochem . Z 1922, 134, 

322 335). — Globin prepared in a variety of ways contains 3*6% 

of tryptophan when estimated colorimetrically by Fiirth and 
Lieben’s application of the Voisenet reaction. In agreement with 
this, the amount of melanoidin formed by acid hydrolysis was 
3*3%. The tryptophan is only liberated with difficulty from 
haemoglobin, 18% being set free after three weeks' tryptic digestion 
with a highly active trypsin. The tyrosine content of globin was 
found to be between 3*5% and 4%, corresponding with one mole- 
cule of tyrosine for every molecule of tryptophan. In serum - 
albumin 5 mols. of tyrosine and in serum -globulin 2 mols. of tyrosine 
were found for every tryptophan molecule. H. K. 

Hydrolysis of Yeast-nucleic Acid with Dilute Alkali at 
Room Temperature (Conditions of Steudel and Peiser). 

P. A. Levene ( J . Biol . Ghem.y 1923, 55, 9 — 13). — Contrary to the 
results obtained by Steudel and Peiser {A., 1922, i, 782), it has 
been found that, under the conditions used by these authors, the 
removal of guanylie acid from yeast-nucleic acid is incomplete. 
Moreover, the formation of the remaining three nucleotides occurs 
simultaneously with that of guanylie acid. E. S. 

Determination of the Isoelectric Point of Gelatin. A 
Criticism of Patten and Kellems’s Method. Thomas Slater 
Pmce (T., 1923, 123, 410 — 412). 

Keratinisation. Ubaldo Sammartino ( Biochem . Z. y 1922, 
133, 476 — 486). — Analyses have been carried out of the amino- 
acids of keratin from hair, nails, and from corns (of the foot). The 
cystine content, particularly, varies according to the source of 
the keratin. W. 0. K. 

The Origin of the Humin Formed by the Acid Hydrolysis 
of Proteins. VII. Hydrolysis in the Presence of Ketones. 

Ross Aiken Gortner and Earl R. Norris (J. Ame.r. Ckem. Soc., 
1923, 45, 550-553 ; cf. A., 1915, i, 726 ; 1916, i, 681 ; 1918, i, 84 ; 
1920, i, 400, 450). — Fibrin was hydrolysed alone and in the presence 
of acetone and acetophenone, and the distribution of the nitrogen 
among the products was studied. Apparently the pretence of 
ketonesjdoes not alter the nitrogen distribution as measured by 
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Van Shrke’s method. Acid-insoluhle humin formed during a protein 
hydrolysis does not apparently come from the interaction of * 
ketone and tryptophan. W * G, 

The Specificity of Enzymes. Richard W illstItisr and 
Richard Kuhn. I. The Theory of Time Value Quotients. 
(Z physiol. Ghent., 1923, 125, 1—27).— A _ general discussion 
is given of the kinetics of enzyme action with special reference 
to the possible modes of action of accelerators and inhibitors, 
The question of the identity of enzymes in different prepar- 
ations is considered, and the related question of the specificity 
of enzymes. A distinction is drawn between relative and absolute 
specificity, the first being a quantitative and the second a qualitative 
difference in their modes of attack on substrates. W . 0. K. 

Units of Enzymes. Richard Wilihtatter and Richard 
Kuhn (Ber., 1923, 56, [. B ], 509— 512) —A system of nomenclature 
is proposed in which the figures are directly proportional to the 
quantities and enzymatic concentrations of the preparations. The 
linase unit is the quantity of enzyme which causes the fission o{ 
2*5 a. of olive oil to the extent of 24% during one hour. The 
amylase unit is one hundred times the quantity of enzyme of 
£_o*01 and the peroxydase unit is equal to 1 g. of the purpurogallin 
number I The lipase and amylase values are the number of units 
in 1 eg. The saccharase unit (SE) is the amount of enzyme in 
50 me of material containing invertin of the time value I in accord- 
ance with the definition of ^Sullivan and Thompson. The purity 
of an invertin preparation (StF) is expressed by the reciprocal of 
the time-value, and thus denotes the number of saccharase units 
in 50 me. substance. The relationship of the saccharase value 
to the inverting power as defined by von Euler and Svanberg is 
expressed by the equation: SWW//46-176. The expressions for 
quantity and concentration are not universally applicable for 
invertin and other enzymes, since their behaviour towards sucrose 
is considerably influenced by the varying amounts of foreign matter 
with which they are associated. Eor the strict > comparison of 
saccharase preparations of different origin the dissociation coiwtants 
should be appended to the SW and SE, Invertms of different 
affinities are compared by calculation of the units measured in the 
usual manner, which is sufficiently exact for wtk to 

an invertin of the medium affinity constant-oO ( 1-0 020). T 
«• reduced saccharase unit ” is calculated according to the formnto 
SErat^S £(n+/t/n+0’02), in which ?! is the normality of the sucrose 
solution in which the constants of the reaction are estimated. ^ 

The Nomenclature of Autolytic Enzymes. K. G. Deekby 
IKochem Z 1922, 133, 432 — 433). — The author proposes to 
classify the proteolytic enzymes of plant or animal celb xg 
proteases (pepsinases), secondary proteases (trypsases), and tert ry 
proteases (erfptases), which act on protein in acid solution, o» 
denatured protein and peptone in alkaline and neutral so - 
and on peptides in alkaline solution, respectively. 
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^ Comparison between the Chemical and Physiological 
Characteristics o! Pepsin and Rennin. Frederic Fenger 
,j jitner, Ghem. Soc. } 1923, 45, 249 — 255). — Pepsin and rennin 
are proteins possessing widely different properties. Pepsin is 
coa guiated by heat and is colloidal in nature, but rennin is a decom- 
position product of protein of the acid-albumin type, and ia not 
precipitated on boiling. Pepsin may be dialysed without loss, 
but rennin readily diffuses through a parchment membrane. Pro- 
teolytic or peptic activity does not seem to be a part of the true 
physiological characteristics of the milk-curdling enzyme. Both 
Enzymes are present in the stomach of the suckling calf, but in that 
\{ the adult hog only pepsin was found. W. G. 

The Influence of Starch on Peptic Digestion. Anton 
ftscHEB {Biochem. Z ., 1922, 134, 360 — 362).— Contrary to state- 
ments in physiological literature, the addition of starch has no 
nhibiting action on the digestive action of pepsin. H. K. 

The Specificity of Enzymes. II. Saccharase and 
Raffinase Activity of Invertase. Richard WiLiSTiprER 
and Richard Kuhn (Z. physiol. Ohm 1923, 125, 28 — 92). — 
The influence of hydrogen-ion concentration on the hydrolysis of 
sucrose by invertase is apparently due to its action on the rate 
of decomposition of the compound of enzyme and substrate. This 
is shown by the fact that if the affinity constant A r =[Enzyme] 
[Substrate] /[Enzyme-Substrate] be determined from measurements 
of the kinetics of the inversion, K is independent of the hydrogen- 
ion concentration. The affinity constant K does not vary with 
the degree of purity of the enzyme preparation, but is different 
in preparations made from yeasts of different sources, varying in 
the preparations tested from 0*016 to 0’040. If to one preparation 
there is added the solution obtained by heating another preparation 
so as to inactivate it, filtering from any coagulated protein, 
the affinity constant of this first preparation may be altered, in 
'’.lithe combinations tried a value of K ~ 0 030 being obtained. 
Similar variations in the affinity constant of invertase for raffinose 
lepending on the origin of the yeast have been found, and a com- 
jarison of the effects of invertase on raffinose and on sucrose leads 
o the conclusion that ratio of the affinity constants of the different 
reparations is constant, and likewise the ratio of the. molar 
piantities of the two sugars hydrolysed by a given amount of 
Qvertase under optimum conditions, if exterpolated to the value 
or infinite quantities of substrate. There appear to be strong 
^cations that the saccharase and raffinase present in invertase 
ire identical. W. O. K. 

The Preparation of Highly Active Invertin and its Sulphur 

Content. H. von Euler and K. Josephson (Ser., 1923, 56, 
Ln 153— 455).—' The term invertin is applied to the natural group 
0 enz ymes obtained from yeast-cells or similar materials which 
causes the enzymatic inversion of sucrose and contains saccharase 
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as its main component. Highly active specimens (£=182) ate 
readily obtained from “ aged autolysed yeast-juice by fractional 
precipitation and dialysis combined with adBO^tion by aliummutn 

hydroxide and elntion with potassinm arseMte sotafaon 

4 snecimen which has the value 7/=182 contains lM8/ 0 0 { 
sulphur^ corresponding with 0'48% S in a specimen 
If this sulphur content is due to the presence of one atom of sidphut 
in the saccharase molecule, the combining weight of the latter is 
6700 a value which is somewhat greater, but of the same order of 
magnitude as that derived from the analysis of silver sacchame. 

Saccharase. H. von Euler and K. Josephson (Ber. 1923, 

eg rm 446 452 ). — The preparation of highly active saccharase 

from autolysed yeast-juice is effected by a combination of the 
methods of fractional precipitation and dialysis with those of 
adsorption by aluminium hydroxide and elution with potassium 
arsenate. The parallelism between phosphorus content and 
activity ceases when the value of If exceeds about 100 The 
phosjhorus content of the most active^ specimens (£-210 at 18 
is 015% and is therefore considerably higher than the lowest 
value recorded by Willstatter (0 03—0 006%), . whose specimens 
were obtained from “ aged "autolysed puce with the mdrf end 
acetate (cf Willstatter and Raeke, A., 1922, i, 598 » Willstatter, 
Graser and Kuhn, A., 1922, i, 1200; Willstatter and Wassermann, 
this vol i, 69). Analysis of the most Highly _ active specimens 
^eslh=4-0%, C=45-58%, H=6'70%, N=12-7%, P=0'15%, 

Reparation of the silver compound of saccharase (von 
Euler and Josephson, A„ 1922, i, 1076) has been repeated nth 
highly Active saccharase; it contains about 2% of silver .thus 
indicating a minimum molecular weight of about 5400 for the 

en ThTmethods of indicating the activity of saccharase prepar- 
ations “e described. The aversion of the invertmg 
(If) to the time values of O’Sullivan and Thompson (T., . > 

834) is effected by multiplication by the factor 58 6. u. » • 

The Action of Quinine and Quinine Derivatives on Stoma* 
Liuase P. Rona and M. Takata ( Biochem . Z. } > 

1 18^ — 130). — Stomach lipase (from the small 8t ^ m “ h , ° rivatiTes g 
by Pavlov’s method) is inhibited by qmnme and l*»*»*^ 
quinidine, optoquin, eucupm, and vuzm, to an extent J 

with their property of lowering the surface tens'on ^ me^ ^ 

by the drop number. The degree of “ hbl £^ n ,L ^ fore on the 
hydrogen-ion concentration of the solution and thaefor^ 
degree of dissociation of the quinine salt, and on the ^i 
centration, but not on the concentration o£ tbe S^therm, 
quinine concentration-inhibition curve is an £^““ rtion al to 
the logarithm of the quinine concentration being proport^ ^ 
the logarithm of the inhibition. 
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rj^ e Action of Quinine and of Atoxyl on Pancreatic Lipase. 

p Boka and R. Pavlovi^ ( Biochem . Z,, 1922, 134, 108 — 117). — ► 
rj^g action of pancreatic lipase is strongly inhibited by quinine, 
but not by atoxyl. Liver lipase, however, is very sensitive to 
atoxyl. If the logarithms of the quinine concentration be plotted 
against the logarithms of the degree of inhibition, a straight line 
is obtained. Sodium fluoride inhibits the action of pancreatic 
lipase slightly, that of liver and serum lipase strongly. H. K. 

pancreatic Enzymes. I. Determination of Pancreatic 
Tat Hydrolysis. Richard Willstaiter, Ernst Waldschmidt- 
Leitz, and Friedrich Memmen ( Z . physiol Chem. f 1923, 125, 
13 — 131 ).— The activity of the lipase of the pancreas, unlike that 
)f invertase, is dependent on its state of dispersion and on the 
colloidal material present in the solution containing it. In the 
jase of invertase, these factors do not affect the activity, but only 
the stability of the preparations (cf . A., 1922, i, 1200). The activity 
of lipase is, of course, also dependent on the hydrogen-ion con- 
centration, and so, as in the hydrolysis of triolein, acid is being 
constantly produced and the rate of the reaction thus being changed, 
direct measurement of the activity is not possible. The estimation 
of the activity may be carried out in three ways, (1) in an acid 
medium, of constant P E of 4-7, this being approximately the P H 
on adding oleic acid to water; (2) in an alkaline medium, the 
reaction being kept constant by the presence of a large amount 
of buffer solution, which, however, interferes to some extent with 
the activity ; (3) in a medium alkaline at first, which, however, is 
allowed to become acid as the reaction proceeds. In the last case, 

1 'the results are calculated from the observed course of the hydrolysis, 
the activity of the enzyme solution depends on the other sub- 
nces present, it is necessary, in order to obtain comparable 
nits, to add activators, a suitable combination being calcium 
oride and albumin. 

[f the activity of lipase adsorbed by various adsorbing surfaces 
measured, it is found that the adsorbents fall into two groups, 
)se which at most only slightly diminish the activity of the 
ipase (e.g., kaolin or aluminium hydroxide), and those which 
“euder the adsorbed lipase practically inactive (tristearin and 
cholesterol). It is suggested that, in the latter cases, the specific- 
ally active groups of the lipase molecule are held firmly by the 
s^ace, whilst in the former cases the active groups are free, and 
adsorption depends oil other groups of the molecule. W. 0. K, 

Pancreatic Enzymes. II. Pancreatic Lipase. Richard 
niMlTTER and Ernst Waldschmidt-Leitz (Z. physiol. Chem. } 
1923,125, 132 — 198). — Pancreatic lipase, as obtained by extraction 
" pancreatic glands by glycerol, is mixed with amylase and 
rypsin. Lipase shows both acid and basic properties, • and is 
Sorbed by aluminium hydroxide and by kaolin. Pancreatic 
^ylase and trypsin, on the other hand, have no marked acid 
ttoperties, and when in a pure condition they are not adsorbed 
v aumimum hydroxide. However, when mixed with lipase they 
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are adsorbed to some extent, but at most a very small amount of 
these is washed out by ammonium phosphate, which removes the 
lipase. On repeating the process, lipase is obtained free from 
amylase and trypsin. Amylase and trypsin may be separated by 
utilising the fact that the basic properties of trypsin are more 
marked, and that it is preferentially adsorbed from acid solution 
by kaolin. 

Further purification of the lipase is effected by adsorbing o n 
kaolin, and extracting with alkali phosphate. This may be followed 
by adsorption on cholesterol or tristearin, which are particularly 
selective in their adsorptive action. Very full details of these 
processes are given in the original paper. Only traces of the colour 
reactions of any known group of organic compounds are given by 
the purified lipase, which has been obtained in a concentration 
three hundred times that in dried pancreas. W. 0. K. 

Ferments and Light. I. Diastase. I. Ludwig Pincussek 
(Biochem. Z., 1923, 134, 459^69).— Diastase, independently of 
dilution, loses its activity on exposure to ultra-violet rays in a 
quartz tube, but not in sunlight. The destruction by light u 
greatest at a of 4*6, which is the optimum reaction for diastatic 
activity, and is least between P K 7 and 7*4. The presence of salt 
influences the rate of destruction by ultra-violet light, iodide 
increasing it. Sugars are without effect in ultra-violet light, 
although in presence of dextrose even sunlight is slightly effective. 
The effect of ultra-violet light is inhibited by glycine and starch. 
Temperature has apparently little effect. W. 0. K. 

The Action of Iodine on Diastase. L. Berczeller and 
J. Freud (Biochem. Z., 1922, 133, 493 — 501). — The action of 
saliva diastase is decreased by iodine, but it is not completely 
inactivated. Starch protects the diastase against the action of 
iodine. In the same way, the hydrolysis of starch by mineral acids 
is also inhibited by iodine. W. 0. K. 

The Action of Calcium on the Clotting of Milk by Rennin. 
P. Rona and E. Gabbe ( Biochem . Z., 1922, 134, 39—75).- — Am 
extensive series of experiments was carried out on the influence 
of calcium on the clotting of milk under specified conditions as 
regards dilution, time, temperature, and hydrogen-ion concen- 
tration. The course of fermentation was followed by observing 
the temperature at which samples removed at intervals were 
clotted by heat. If calcium chloride is added at the beginning of 
the fermentation, the time which elapses before clotting is the 
longer the higher the calcium content. Small concentrations of 
calcium stimulate the ferment action, but large concentrations 
inhibit it. If, however, the calcium chloride is added after the 
fermentation has been in progress some time, the period before 
clotting is prolonged. The conversion of caseinogen into ew®*® J 
only complete at hydrogen-ion concentrations between P» 
and 6*4. E '*' 
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Experiments on Liver Catalase. Peter Rona and Aristia 
PamboVIOBANF (BiocUm. Z 1922, 134, 20— 38).— A series of 
experiments oarried out on the catalase of calf’s liver showed that 
thei activity is not affected by the particular buffer mixture used, 
aD d that the optimum activity is exhibited over a broad range of 
p a round about 7 and is only inhibited at P H 11. If the ferment 
is in excess of the hydrogen peroxide, the reaction is unimolecular, 
but if the ferment is only sufficient to decompose 65 to 80% of 
Ibe hydrogen peroxide, the reaction is bimolecular. Chloridion 
inhibits the fermentation, but a 0‘0005 molar sodium hydrogen 
carbonate solution is sufficient to inhibit the action of a O' 154 
molar sodium chloride solution. If, however, the ferment is in 
large excess over the peroxide, the inhibiting action of chloridion 
is not so noticeable. H. K. 

Ferments and Light. II. Urease. I. Ludwig Pin* 
cussen and Naosaburo Kato (Biochem. Z., 1923, 134, 470— 
475 ).— Urease gradually loses its activity on exposure to sunlight 
or to ultra* violet light, most rapidly apparently at the reaction 
optimum for the activity of the urease. W. 0, K. 

Synthesis of Carbamide with the Enzyme Urease. Edward 
Mack and Donald S. Villaes (J. Amer. Chem . 8oc. f 1923, 45, 
501— 505)— It is shown that, when concentrated solutions of 
ammonium carbonate and carbamate are used, the enzyme urease 
acts reversibly and increases the velocity of formation of carb- 
amide, hastening the attainment of the equilibrium. A 1% solu- 
tion of the enzyme will bring about equilibrium in a 10A T *ammonium 
carbonate-carbamate solution, containing about equal amounts of 
each salt, in about ten hours at 55°, wffiereas with a 0*1% solution 
of the enzyme the reaction is only about one-third complete in 
ninety-eight hours and without any enzyme equilibrium would be 
attained only after about six hundred days at 55°. W. G. 

The Action of Urease in the Decomposition of Carbamide. 

Edward Mack and Donald S. Villars (J. Amer, Chem . Soc,, 
1923, 45, 505 — 510). — Experimental evidence is given to show 
that the transformation of ammonium cyanate into carbamide is 
not catalysed by the enzyme urease, but rather that the enzyme 
is slowly poisoned by the cyanate. When carbamide is hydrolysed, 
in the presence of urease, forming ammonium carbamate, which 
changes into the carbonate, there is simultaneous formation of 
ammonium cyanate from the carbamide. When considering the 
different stages possible in the transformation of carbamide into 
ammonium carbonate, it is shown by a process of elimination that 
the particular stage catalysed by the urease is the transformation 
of carbamide into ammonium carbamate. W. G. 

The Urease of Fungi. A. Gorls and P. Costy (Compt. rend., 
1923 , 176, 412—414). — A study of the urease of the higher fungi 
and in particular of Boletus edulis , Bull. This urease is not very 
sensitive to heat, only being destroyed at 76°. The optimum 
temperature is 30—38°. It is very sensitive to mineral and organic 
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acids. Of the organic acids studied, tartaric acid is the moat 
injurious and acetic acid the least. The enzyme is less sensitive 
to alkalis, and it is able to resist a concentration of ammonium 
carbonate ten times as great as that of sodium carbonate, which 
destroys it. Of the neutral salts studied, those of calcium exert 
the greatest retarding action, and then, in descending order, those 
of sodium, potassium, ammonium, and magnesium. In general 
antiseptics act very energetically on this enzyme. W. G. ' 


Isomorphism in the Organo-metallic Series. V. Satur. 
ated Derivatives of Quinquevalent Metals and Metalloids. 

P. Pascal (Bull. Soc. ckim 1923, [iv], 33, 170— 180).— A study 
was made of the temperatures of fusion and solidification of binary 
mixtures of oxides and sulphides of triphenylphosphine, triphenyl- 
arsine, and triphenylstibine, and the temperatures of the com- 
mencement and completion of solidification of the mixed sub- 
stances in varying proportions are given in tables and curves, 
The results may be conveniently summarised by designating the 
types of binary mixtures obtained, arranged in the order of de- 
creasing crystalline analogy, by (1), (2), (3), (4), where (1) is the 
formation of mixed crystals in all proportions, the curve being 
spindle-shaped ; (2) mixed crystals in all proportions, curve with 
a minimum ; (3) no mixed crystals, curve with a transition point, 
and (4) no mixed crystals, curve showing a eutectic point, and the 
following indicates the type to which each binary mixture belongs : 
(PPh 3 0,AsPh 3 0) = 1 , (PPh 3 S,AsPh 3 S)=2, (PPh 8 0 ) AsPh 3 S)=4, 
(PPh 3 S,SbPh 3 S)=2, (PPh 3 0,SbPh 3 S)=4, (AsPh 3 0,AsPh$=2 1 
(PPh 3 S,PPh 3 0)=2, (PPh 3 S,AsPh 3 0)=4, (AsPh 3 OJSbPhJ}=4, 

(AsPh 3 S,SbPh 3 S)=2. It appears, therefore, that if in a pair of 
organo-metallic compounds the asymmetry of the central atoms 
is increased by the addition of oxygen in one and of sulphur in 
the other, the tendency to isodimorphism is increased, If, on the 
other hand, the central atoms are saturated by the same element 
— oxygen or sulphur — the tendency to isomorphism is increased, 
Binary mixtures in which the phenyl group of the phosphines was 
replaced by the -OPh, -SPh, and C 2 H 5 - groups, were also examined, 
The same relations of isomorphism were found to exist between the 
phosphate and thiophosphate as between the phosphine oxide and 
sulphide, but isodimorphism occurs when aliphatic- groups are 
introduced into one of the constituents of the binary mixture, or 
when phenyl and oxyphenyl derivatives are mixed. G. P. M. 


Substitution Factors of the Affinity Constants in the 
Group of the Arsinic Acids. Richard Lorenz and Elisabeib 
Brehmer ( Ber 1923, 56, [B], 742— 750).— The dissociation con- 
stants of a large number of substituted phenylarsinic acids have 
been measured, and from the results the authors have constructed 
a table of factors for the mathematical expression of the influence 
of various groups in differing positions in the molecule. ln e 
following data are recorded, Wegscheider’s factors for the car * 
oxylic acids being placed within brackets : o-Nitro, 1*41, 1 - 
(103); *n- nitro, 5*0, 5*5 (5 75) ; p-nitro, 5'3 (6 6) ; o- hydros 
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0 42 <17 0); ?nrhyclroxy, about 1*45* (1-45) ; p-hydroxy, 0'55 (0*48); 
^methyl, 2’4* (2*00) ; m-metbyl, 0 85* (0 86). The factors marked 
^th an asterisk are based on experiments with acids containing 
an amino-group. The dissociation constant of phenylarsimc acid 
j 9 0 027. In general, the two tables exhibit a close similarity, the 
marked divergences occurring in cases where the substituent is in 
the ortho-position to the carboxyl or arsinic group. 

'jhe conductivity of a substituted arsinic acid depends therefore 
on that of the parent acid, on the nature and position of the substi- 
tuent (the effect is the same on the arsinic as on the carboxyl group 
provided that the groups are not too close to one another, in which 
case an additional factor enters), and on the immediate mutual action 
between acid radicle and substituent. The latter action is more 
marked in the arsinic than in the carboxylic series. In the latter, 
an increasing influence of the substituent is invariably observed 
as it more closely approaches the carboxyl group; the mutual 
action of the groups is not sufficiently great to overpower the 
effect of propinquity. The anomalies in the conductivity of di- 
ortho-substituted carboxylic acids, however, show that such mutual 
influence does exist. Possibly it is more marked in the arsinic 

acids by reason of the relatively greater arsinic residue, 0 !As<^q|| 


and 


H. W. 


The Crystalline Form of some Organic Derivatives of 
Arsenic. G. Gilta (Bull. Soc. chim. Belg. } 1923, 32, 19 — 26). — 
A detailed crystallographic examination of p-aminophenylarsinic 
acid and of the pentahydrate of its sodium salt (cf. A., 1922, i, 961). 
Acid: monoclinic [a : 6 : c= 1*393499 : 1 : 1*162276, (3=101° 20']. 
The effect of conditions on the predominant forms (including a 
twin) is discussed. Sodium salt pentahydrate : monoclinic 
[a:b: c=2*181215 : 1 : 0'960163, (3=91° 4'] ; measurements are also 
given of a crossed twin. Tri- and di-hydrates of the sodium saft 
have been obtained but not measured. E. E. T. 


Crystalline Form of Atoxyl [Sodium p-Aminophenyl- 
arsinate] and its Characterisation using the Microscope. 

J. MiLON (Bull. Acad. , roy. Belg., 1922, [v], 8, 150 — 158). — A 
detailed crystallographic examination of atoxyl (+4H 2 0) : mono- 
clinic, a : b : c=0*986590 : 1 : 1*251538, (3=82*5° (cf. A., 1922, 
i, 961, and preceding abstract). E. E. T. 

Arsenated Benzophenone and its Derivatives. II. W. 

Lee Lewis and H. C. Cheetham (J. Amer. Cketn. Soc. } 1923, 45, 
510—515; cf. A., 1922, i, 187). — By means of the Friedel and 
Crafts’ reaction dichloro-o-arsinobenzoyl chloride has been con- 
densed with a number of aromatic hydrocarbons and aromatic 
ethers to give new benzophenone arsinic acids. These compounds 
are easily and quantitatively reduced in acetic acid solution by con- 
centrated hydrobromic or hydriodic acids to derivatives of arsenious 
oxide. In gome cases, the reaction goes further, coloured crystalline 
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dibromo- or di-iodo-arsines being formed. The latter are easifr 
converted again into the oxide by hydrolysis with dilute sodiu^ 
carbonate. If the arsinic acids or, better, the arsenious oxides 
are heated under a reflux condenser with phosphorous acid in 
alcoholic solution, arseno-derivatives are obtained. The following 
new compounds are described : Dichloro-o-amnobenzoyl chloric 
AsClj'CgHpCOCl, benzapkenme-2' -arsinic acid , 4 -mdhylbenzophenonc- 
2 '-arsintc acid, C 6 H 4 Me*C0-C 6 H 4 *As0 3 H 2 , 4 • mdhoxybmzop} mm , 
2' -arsinic acid , i-ethoxybenzophenone-2' -arsinic acid, 4-phewxybenzo. 
phenone-2' -arsinic acid, 4 : i'-dibenzoylarsenobenzene, 2 : -dibenzoyl 
arsenobenzene, 2 : 2'-di-p-anisoylarsenobenzene, 4 : 4 '-diethoxybtnz- 
oyl-2 : 2' -arsenobenzene, ^-meth/jxybenzophenone-2 '-dibromoarsm 

OMe‘C 6 H 4 'C(>C 6 H 4 *AsBr 2 , m. p. 161°, 4-ethoxijbenzophenone-2ldi 
brommrsim , m. p. 152°, 4 - methoxyben zophen&ne -2' -arsenivus acid 
l-mdhoxybmzophcnone-Z'-dicldoroarsine, m. p. 148°, 4 -methiy. 
bcnzophenme-T -di-iodoarsine, m. p. 137°, 4 - elhoxyb mzop hnm.?, 
2 f -di-iodoarsine, m. p. 151°, 4 - methoxyb e nzophenom - 4 ' - dichloroarsm 
m, p. 152°, 4 - methoxy benzophcnon e-4 ; -dib romoars ine, m. p. 135 °’ 
4i-mctkoxybenzopkenone -4' -di-iodoarsine, m. p. 105°, 4 -methoxybenzo- 
phenone-i'-arsinoacetic acid. Acetophenone-p -arsinic acid is obtained 
when p-aminoacetophenone is diazotised and the product is treated 
with a solution of sodium arsenite. W. G. 


Silver Salvarsan. William Herbert Gray (T., 1923 123 
635 — 642). 


Aromatic Diarsinic Acids and their Reduction Products. 

II. H. Lieb and 0. Winterstetner ( Ber ., 1923, 56, [J5] f 425 — 
433). — -In a previous communication (Lieb, A., 1921, i, 696), it 
has been shown that m- and p-phenylenediarsinic acids are reducible 
by phosphorous acid in scaled tubes at an elevated temperature 
to yellow, amorphous substances of the composition (0 6 H 4 As 2 ) w , 
the molecular weight of which could not be determined on account 
qf their insolubility in all suitable media. It is now found that 
the reduction can be more conveniently effected in open vessels 
by hypophosphorous acid. With the object of obtaining sufficiently 
soluble compounds, the observations have been extended to a 
number of derivatives, none of which, however, fulfils the required 
conditions. 


Y-As /\ 


'(X.) 


. i: 
\/ 


■AslAs-i 7 

-AsIAs-4 

(II.) 


o-Phenylenediarsinic acid is converted by hypophosphorous acid 
{d 1*28) into o -arscnophenyleM or 
o-diarsenobenzene (annexed formulas I 
or II), an egg-yellow, amorphous 
precipitate. 

o-Nitroaniline is transformed by an 
equimolecular quantity of arsenic 
acid at 210 ° into a mixture of 3 -nitro 4 -aminophenylarsinie acid 
(cf. Mameli, A, 1909, i, 980; Bertheim, A., 1911, i, 1055) and 
di- 3 “nitro- 4 *aminophenylar 9 inic acid (Fargher, T., 1919, 115, 982). 
The former acid is converted by diazotisation and treatment with 
sodium arsenite in the presence of a little ammoniacal copper 
sulphate solution into 2(3 )-nitmphm ykns-p-diarsinic acid, colour- 
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less, pointed prisms, decomp. 239—243°; the corresponding zinc 
and sodium salts are described. The acid is reduced by sodium 
amalgam in the presence of methyl alcohol to 2(3)-amino--p-phenyh 
end^sinic acid , long, oblique prisms which can be obtained only 
with difficulty in the colourless condition ; the zinc salt is described. 
The nitro-acid is transformed by hypophosphorous acid into aminol 


clr- 

M/ 


As 

(£ 
As 


: As 

Qnh 3 

=As 


p-arsenopkenylene or diamino- p- 
diamnobenzene (annexed formula, 
III or IV), an ochre-yellow to 
brownish-red, amorphous powder, 
m. p. about 217—220° after darken - 
, nn (I y\ in g a t 205°; the corresponding 

} m hydrochloride is a tile-red, amorph- 

ous precipitate which decomposes gradually when heated above 220°. 

2{Z)-Mdhyl-y~phenylenediarsinic acid is prepared by the action 
of sodium arsenite on a diazotised solution of 4-amino-3-methyI- 
pheuylarsinic acid; it crystallises in colourless leaflets which 
darken at 280° and decompose at 330° ; its properties are con- 
siderably affected by the presence of small amounts of organic 
and inorganic impurities, from which it is conveniently freed through 
its magnesium salt, a white, amorphous precipitate ; the sodium 
salt (+9HoO) and the amorphous barium salt, C 7 H 8 O 0 As 2 Ba, are 
also described. The acid is reduced by hydrogen sulphide to the 
sulphide, C 6 H 3 Me(AsS) 2 , a pale yellow, amorphous precipitate, and 
by phosphorous acid at 190° to methyl - p - arsenophe nylene or dimethyl 
p 4iarsetwbenzene ) a yellow, amorphous compound which is readily 
re-oxidised to the diarsinic acid. H. W. 


Physiological Chemistry. 


Comparative Studies on Respiration. XXIII. The Efiect 
of Adrenaline on the Production of Carbon Dioxide by Animals 
aM by Plants. Dorothy M. Hutchinson ( Amer . J. Physiol 
19-2, 62, 192— 196).— Carbon dioxide production was measured 
by the method of Osterhout (J. Gen. Physiol , 1918, 1, 17). Adren- 
aline has similar effects on the respiration of frog’s muscle and of 
radish seedlings. Stronger solutions (0*002 to 0*003%) cause a 
depression, followed by a return to normal, probably as the adren- 
™ “ o^dised. Weaker solutions (0*002 to 0*005%) produce a 
rhythmic effect; the rate of carbon dioxide production falls, rises, 
then falls and rises again. Chemical Abstracts. 


The Mineral Constituents of Blood. A. Desgrez and J 
Wnier (<W. rend., 1923, 176, 608— 611).— A spectrographic 
aaiyfiia of the fractions obtained by crystallisation of the soluble 
POumn of the ash of blood and of serum was made, the photographs 
^ Uk0n panchromatic plates, and the salts heated in the 
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hydrogen flame. The first crystal fraction consisted mainly 0 j 
sodium chloride with traces of potassium. In the next fractions 
the potassium line 404 was very pronounced, and the present 
of lithium was clearly indicated by the line 670. In the last fractions 
the lithium line was as intense as the sodium line 568. The amount 
of lithium present was estimated at about 1 / 500 of that of sodium 

G. F. If. 

Blood Studies in the Newborn. Morphological, Chemical 
Coagulation, Urobilin, and Bilirubin. W. P. Lucas, B. p' 
Dearing, H. R. Hoobler, A. Coe, M. R. Jones, and F. S. Smyth 
(Amer. J. Diseases Children , 1921, 22, 525 — 529).— The blood 
content of non-protein nitrogen, urea nitrogen, uric acid nitrogen, 
creatinine nitrogen, sugar, and carbon dioxide has been determined 
for the first twelve days of life. For this period, the calcium 
content of the whole blood, corpuscles, and plasma averaged 
respectively, 8*8, 5*0, and 12'3 mg., respectively, per 100 c.c. for 
boys and girls together. During the first four days the coagulation 
time is definitely increased and the prothrombin element distinctly 
diminished. Urobilin or urobilinogen could not be found in the 
faeces. The estimation of bilirubin in plasma was carried out by 
adding 3 c.c. drop by drop to a solution of 30 c.c. of concentrated 
hydrochloric acid in 2 litres of 95% ethyl alcohol, and diluting to 
25 c.c. Oil keeping, an emerald-green colour appears, developing 
greatest intensity in twenty-four hours. Comparison is made in 
a Hellige colorimeter with a wedge of gelatin, copper sulphate, 
and India ink, standardised with bilirubin. Eighty- two cases out 
of ninety gave a positive bilirubin reaction, the average curve 
beginning with 5 mg. of bilirubin per 100 c.c. of plasma, rising 
on the third day to 21 mg., and falling on the fourteenth day to 
8 mg., although the actual quantities vary with different individuals. 

Chemical Abstracts, 

Physiology of the Glands. LIV. Proof of Adrenaline in 
the Arterial Blood of Animals. Leon Asher and Casio 
Schneider ( Biockem . Z . } 1922, 133, 373— 390).-— A biological proof 
is given of the presence of adrenaline in the general circulation. 

W. 0. K. 

Production of Meth^moglobin by Narcotics. Ph. Ellis- 
ger and Franz Rost (Arch, expt . Path. Pharm., 1922, 95, 281- 
290). — The darkening of arterial blood which occurs during ether 
or chloroform narcosis is due to the formation of methffimoglobm. 

E. S. 

Blood Clotting V. Alexander Schmidt's Thrombin. 

Bernhard Stuber and Minoru Sano (Biochem. Z 1922, 134, 
239 — 249). — With a thrombin solution prepared by Schmidt’s 
method and a fibrinogen solution prepared by Hammarstm 
method a number of observations were made which the -authors 
consider prove that the action of thrombin is a pure swelling process, 
the fibrinogen simultaneously losing its solvent and thereby clotting. 
Thrombin solution completely freed from protein by various pre- 
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nitaute or by dialysis cannot clot fibrinogen, and the smaller tlie 
C rotein content the longer is the period which elapses before clotting. 
Clotting time is dependent on the sodium chloride content of the 
fibrinogen, but is independent of its protein content. When 
thrombin and fibrinogen solutions of isotonic sodium chloride 
ontent were separated by a semipermeable diaphragm, clotting 
ffas observed to occur after many hours, even if the thrombin was 

laced jjy gelatin or starch. This is interpreted as being due 
to the swelling of the partly denatured thrombin at the expense 
0 { the fibrinogen which loses its water and clots. H. K, 

Blood Clotting. VI. Mode of Action of Thrombokinase. 

Bernhard Stuber and Minoru Sano (Biochem. Z., 1922, 134, 
‘>50—259) —Thrombokinase was prepared by Mora witz’s method 
from liver. A high temperature and the presence of oxygen produce 
a feebly active product. The action of thrombokinase is attributed 
ito its effect in lowering surface tension. On keeping, its solutions 
Income more acid and lose activity, the maximum activity being 
observed over the range P„ 6 to 7. H. K. 

Blood Clotting. VII. The Role of Calcium. Bernhard 
Stuber and Minoru Sano (Biochem. Z., 1922, 134, 260—268).— 
Dxalated plasma can be caused to clot by addition of strontium 
alts but not by barium or magnesium. Calcium is therefore 
10 t essential. By means of Traube’s viscostagonometer, the 
ntemal friction of plasma was determined with increasing oxalic 
icid content. Increase of the oxalic acid beyond the point of 
flocculation through neutralisation causes an increased internal 
friction, and hence an increased ionisation. The same is observed 
frit-h citrated plasma, and in the region of high internal friction 
alcohol produces no precipitate. The results are interpreted on 
the basis that oxalated and citrated plasmas cannot clot owing to 
maximum ionisation of the fibrinogen-salt complex, and clotting 
by excess of calcium or strontium salts is due to a reversal of the 
ionisation of the complex. H. K. 

Adsorption of Protein Degradation Products by the Blood- 
corpuscles in vivo and in vitro. B. Sbarsky (Biochem. Z., 
1923, 135, 21— 31). — Using Bach's method (A., 1917, i, 375) for 1 
the estimation of degradation products of protein, the author has 
investigated the fate of the parenteral administration of erepton 
and diphtheria toxin to rabbits. No trace of protein degradation 
product was found in the blood immediately after intravenous 
injection of erepton (3*5 g.) or toxin (35 c.c.), either in the serum 
or in the blood, but if the blood is heated to boiling the protein 
degradation products are recovered quantitatively. The same 
applies to experiments in vitro. The injected peptones are therefore 
immediately adsorbed by the corpuscles and the first act in the 
process of immunisation is the adsorption of the toxins by the 
corpuscle. ' H. K. 

The Glycogen Content of White Corpuscles. L. Haber- 
UNDI {Biochem. Z,, 1922, 134, 405 — 406).— The author suggests 
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an explanation of de Haan’s (A., 1922, i, 484) inability to a 
increased glycogen content of the leucocytes of serum exudate 
after intraperitoneal administration of starch or glucose. H, £ 

The Clinical Significance of the Estimation of Calcic 
in the Serum of Children, and Possible Errors in the Eating 
ation. B. Kramer, E, F. Tisdall, and J. Howland (imer.j 
Diseases Children, 1921, 22, 560 — 564). — The blood-serum of normal 
children contains 10 — 11 mg. per 100 c.c., and that of normal adults 
9‘7— 108 mg. Changes were observed only in cases of tetany and 
renal insufficiency, there being more or less distinct diminution 
of calcium in both cases. Sources of error in the estimation include 
the presence of calcium in the nitric and trichloroacetic acids, and 
even distilled water, and in the filter-paper, the solubility of calcium 
oxalate in water, and the fact that its precipitation must be accotn. 
plished in the presence of both magnesium and phosphates. The 
presence of magnesium in serum and plasma cannot normally be 
regarded as a serious source of error. Calcium oxalate is best 
precipitated from a liquid of p E 52 — 6-2. Chemical Abstracts. 

Antiphenolase (Antilaccase). A. Bach and W. Engeliiardt 
[Biochem. Z. y 1923, 135, 39 — 45). — Rabbits were immunised If 
intravenous injections of a phenolase solution prepared from a 
fungus (Lactarius veUereus). The immune sera, produced, inhibited 
the oxidation of suitable substrates, guaiacol, or pyrogallol inde- 
pendently of the reaction of the medium, whereas norma! sera 
failed to inhibit. The antiphenolase action is associated with the 
non-dialysable portion of the scrum, and is completely destroyed 
by heating at 80° for thirty minutes. The question as to whether 
the antiphenolase action is due to a physical change of the immune 
sera or to production of a chemically defined anti-substances is 
undecided. H. K. 

The Effect of Codeine on the Digestion of Meat by Dogs. 

Edward Zunz and Alexis Delcorde [Bull, Soc. chim. Belg. t 1923, 
32, 79 — 80), — Injections of codeine lengthen the stay, in the 
stomach, of cooked meat, which is less rapidly affected by the 
digestive juices. The effects are smaller than those produced by 
morphine and the other opium alkaloids. Codeine increases the 
proteoses and decreases the acid albumins in the stomach, similarly 
affecting the peptones and abiuretic compounds in the prepyloric 
portion. It does not, however, affect the subsequent contents of 
the small intestine, and has little effect on the amount of nitrogen 
present as ammonia-amine type. E. E. T. 

The Influence of Various Quinine Derivatives on the 
Fermentative Function of the Organism. J. A. Smorodis- 
zev and A. N, Adova { Biochem . Z., 1923, 135, 128 — 141 ).— The 
authors have investigated the effect of the addition of quinine 
monohydrochloride, quinine acid sulphate, quinine-urea dihydro- 
chloride, urea nitrate, sulphate, and hydrochloride on the tryptic 
digestion of casein. The two quinine salts inhibit the action of 
trypsin, but the quinine-urea complex accelerates the reaction 
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Tbe urea salts at dilutions between N/2Q and Nj&O accelerate the 
digestion, but urea itself is without action. jj K. 

Ferments of the Digestive Organs of the Bee. E. Sarin 
(Biochem. Z 1923, 135, 59— 74).— The distribution of a number 
0 f ferments in various sections of the intestinal canal of the bee 
vras examined. Catalase, lipase, amylase, invertase, pepsin, 
trypsin, and chymosin were found in the stomach, hut not in the 
honey-stomach, the little intestine, or the colon, with the exception 
of catalase, which was found in the colon in the latter half of winter. 
Kraulsin, lactase, and inulinase were absent in all cases. H, K. 

The Invertase of the Intestinal Canal of the Bee. E. Sarin 
(Biochem. Z„ 1923, 135, 75— 84).— Some further experiments (see 
preceding abstract) have been carried out on the invertase of the bee. 
In April and the late autumn, invertase appears to be absent from 
the bee’s stomach, honey at this period consisting mainly of invert- 
sugar. For the preparation of an active invertase water is best 
hut the product does not keep well. An extract made with equal 
parts of glycerol and water retains its activity for eleven months 

ft.K. * 

Unit of Energetic Metabolism and Active Mass of the 
Organisms. Emm F. Terroine, A. Feuerbach and E 
BmcKMANN (Compt. rend., 1923, 176, 402-^64).— Analyses of 
normal and starved subjects in the case of two species show that, 
although the weight of the animal may vary within wide limits' 
the nitrogen present expressed as a percentage of the body-weight 
is a constant. These results, when compared with those of other 
rakers on animals of vastly different size, owing to the difference 
in species, show that the protein content of the species studied is 
practically identical. It is thus useless to attempt to establish 
any relationship directly and entirely between the intensity of 
metabolism and the protein content. W G 


The Influence on Metabolism of some Purine and Pyrimid- 

P* Unoekhill and H. F. Farrell (J. Metabolic 
Rmarch, 1922, 2, 107— 111),— Solutions of caffeine, theobromine 
unc acid, and of hypoxanthine when injected into fasting rabbits 
led to an augmented excretion of total nitrogen, creatine, and 
creatmme, indicating an increased protein katabolism. 

Chemical Abstracts. 

The Influence of Benzyl Benzoate on Nitrogenous Meta- 

19 M I ?'n£'^^ AC ? and F - P ' Underhill (J. Metabolic Research, 
Zf: a JH-Investigations on dogs indicate that the thera- 
ST 1 of bcr “y 1 benzoate for man is probably insufficient to 
msturb the normal nitrogenous metabolism ; larger doses, however 
iataK.it™ 0 '- P®! kg ' °1 body-weight), cause an increase of protein 
markfvl '?• do ? s ' be 1°^ output of nitrogen is increased, 
inthenrir,Tw Una .° CCurs> and con 3 u gated glycuronates appear 
to nmkfki bu i creatmme metabolism is unmodified. The changes 
' VOL cxx y’r benz y' a ^ cobob Benzyl succinate produces 
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leas change in the normal nitrogenous metabolism of the dog than 
the other benzene derivatives investigated. The katabolic processes 
which ensue after the administration of these benzene derivatives 
are discussed theoretically. Chemical Abstracts. 

Potassium in Animal Nutrition. I. Influence of Potass- 
ium on Urinary Sodium and Chlorine Excretion. Harry 
G. Miller (J. Biol. Chem 1923, 55, 45— 59).— Experiments on 
pigs have shown that the increased excretion of sodium and chlorine 
which follows the administration of a single large dose of potassium 
salts is not maintained, even when the inclusion of potassium salts 
in the diet is continued. E. S. 


Potassium in Animal Nutrition. II. Potassium in its 
Relation to the Growth of Young Rats. Harry G. Miller 
(J. Biol Chem., 1923, 55, 61— 78).— Rats maintained on diets 
containing less than approximately 0-1% of potassium showed 
failure of growth, Subsequent increases in the potassium content 
of the diet produced no permanent improvement. E, S. 

Hydrolysis of Higher Fats in Egg-secretion. Otto Glaser 
(Bid. Bull Marine Biol Lab., 1922, 46, 68—74 ).~-Arbacia egg. 
secretion has the power to hydrolyse higher fats. Since whale oil, 
olive oil, and cetyl butyrate do not occur in sea urchin eggs, the 
lipase present must be non-specific. The lipolysin isolated by 
Woodward (cf. J. Exp. Zool , 1918, 26, 459) appears to be, or 
contain, that enzyme which in unmodified egg-water is responsible 
for the hydrolysis of the higher fats. Chemical Abstracts. 

Chemistry of the Lung. Nucleic Acids of the Lung. 

Ubaldo Sammartino (Biochem. Z. } 1922, _ 133, 40o-408)— A 
nucleic acid has been separated from lung tissue and purified by 
repeated precipitation as the copper salt. It has the formula 
GwH-CUNioPr,, and when hydrolysed with methyl-alcoholic 
hydrochloric acid yields adenine and guanine. No pentose could 
be detected. w * °- K 


Production and Destruction of the Cholesterol of the 
Spleen during Aseptic Autolysis. Salvatore Marino {Mi 
R Accad. Lined, 1922, [v], 31, ii, 192-195).— The author confirms 
the observation of Abelous and Soula ( Co , mpt . rend. oOC- uj 
1920) that, during aseptic autolysis of the spleen, the cholesterol 
content at first increases and subsequently diminishes. The liver 
and brain show similar behaviour, but with the suprarenal ana 
thyroid glands and the kidneys only destruction of the cholesterci 
occurs. These phenomena are functions of the temperature an 
time. It thus appears that, more than other organs, the speen 
exerts a marked influence on the formation of cholesterol and o 
the metabolism of fats. 

Creatine Content oi Muscle in Anaerobic Contraction. 

E. A. Spiegel and A. Low (Biochem. Z., 1623, 135, 122 W 
The creatine content of the gastrocnemius muscles of frogs » 
altered by stimulating them to exhaustion either in Ringer so ^ 
or in air or nitrogen. 11 " 
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Acetaldehyde as an Intermediate Metabolic Product in 
Surviving Muscle. Julius Hirsch ( Biochem . Z., 1922, 134, 
4l5-423).—I n the aqueous distillate from the muscles of frogs,' 
acetaldehyde was detected by Rimini’s colour reaction. By the 
use of a fixative, dime thy Ihydroresorc inol , acetaldehyde was isolated 
from the surviving muscles of carp and tench. The breakdown of 
carbohydrates or lactic acid in the animal body appears to be by 
way of acetaldehyde. ‘ H. K. 

Manganese in Hair. J. McCrae {J. S. African Chem. Inst . , 
1923, 6, 18 — 19). — The ash from 2*5 to 10 g. of hair was evaporated 
to dryness with dilute nitric acid, and the residue extracted with 
boiling water acidified with the same acid. To the filtered extract 
a few drops of dilute silver nitrate were added and then a small 
quantity of concentrated ammonium persulphate. Depending on 
the quantity of manganese present, a more or less deep pink colour 
is developed. It was matched by dilution of N /2000 solution of 
potassium permanganate. Five samples of hair varying from fair 
to very dark were thus examined, and the quantity of manganese 
found to be of the order of 1 to 2 parts per million of hair. No 
relation with the colour was observed . The small proportion probably 
arises from the manganese in vegetable matter, which in turn is 
derived from that widely distributed in rocks and soil. T. S. W. 

The Reduction of Nitro-groups by Living Tissues. N. 

Waterman and J. Kalff ( Biochem . Z ., 1923, 135, 174—181).— 
Lipschitz’s results (A., 1921, i, 203), on the reduction of rn- dinitro- 
benzene by excised tissues and tumours, from which he draws 
important conclusions controverting the more direct results obtained 
by others with the Barcroft differential apparatus, are shown to be 
due to the use of impure m-dinitrobenzenc, possibly containing 
thiophen derivatives. H. K. 

Calcium Content of Cats treated with Calcium. W. 

Heubner and P. Rona {Biochem. Z., 1923, 135, 248— 281).— The 
minimum content of calcium oxide of the muscles, liver, brain, and 
kidneys of normal cats lies between 5 and 7 mg. of the weight 
when fresh; of the heart and small intestine 11 mg., lungs 16 mg., 
and colon between 25 and 30 mg. After repeated subcutaneous 
administration of calcium chloride solution (2 to 5%) the only 
organ showing increased calcium content is the kidney. II. K. " 

The Inorganic Constituents of Marine Invertebrates. 

Feank Wiggles worth Clarke and Walter Calhoun Wheeler 
( t.S. Geol. Survey , 1922, Professional Paper 124, 1—62). — Quanti- 
tative analyses have been made of the inorganic constituents of a 
large number of marine invertebrates, and of marine algm. The 
results of previous analyses by other workers are also quoted in the 
paper, and the general results are discussed in their bearing more 
particularly on geological problems. W. 0. K. 

Occurrence of Copper and Zinc in certain Marine Animals. 

ffAZEL w. Severy (J. Biol. Chem., 1923, 55, 79— 91).— Estim- 
ations have been made of the copper and zinc content of sixteen 

q2 
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different marine animals. Zinc was present in every case. Copp er 
however, was absent, or practically so, from the mammals (whale’ 
sea-lion), and ’also from the clam. E. g 

Is the Taste of a Salt due to the Ions or to the Whole 
Molecule ? H. Kionka and F. Stratz (Arch. expt. 
Pharm 1922, 95, 241— 257) —Results obtained with the chlorides 
bromides, and iodides of the alkali metals and ammonia indicate 
that, the kation is mainly responsible for the intensity 
(NH 4 >Na>Li>Rb>Cs>K) 

and the anion for the quality of the taste. Neither quality n 0r 
intensity is appreciably altered by the presence of tasteless colloids 
(starch). Sodium chloride has a pure saline taste ; all the remaining 
salts examined have mixed tastes, amongst which no fewer than 
twenty-five distinct tastes have been distinguished. E. S. 

Oxidation of Reduced Glutathione and other Sulphydryl 
Compounds. Malcolm Dixon and Hubert Erlin Tu\ t m. 
ouffe (Proc. Roy. Soc. y 1923, [B], 94, 266 — 297). — Experiments 
are described which show that the reduction of methylene-blue by 
reduced glutathione (this vol., i, 167), cystein, or thioglycollic acid 
are autocatalytic reactions in which the disulphide form of the. 
sulphur compound acts as catalyst. This action is probably due 
to the formation of an additive compound between the sulpkydiyl 
and disulphide forms which is more active than the former alone, 
Acceleration of the reaction is also produced by surfaces such as 
glass-wool, kieselguhr, and platinum -black, provided care is taken 
to remove all traces of oxygen, and by direct sunlight. The oxid- 
ation of the sulphydryl compounds by atmospheric oxygen is similarly 
autocatalytic, In the cases of glutathione and cystein, the reaction 
velocity shows an optimum at P H 7*4; this, however, is not char- 
acteristic of sulphydryl groups, since it is not shown by thioglycollic 
acid. E. S. 

The Inorganic Phosphate content of Breast Milk of 
Mothers with Normal and with Rachitic Infants. L. von 

Meysenbug (Anver. J . Diseases Children, 1922, 24, 200 — 203). — 
Average samples of the milk of mothers of non-rachitic and rachitic 
infants contain, respectively, 2*5 — 6*2 (average 4) mg. and 2*7— 
5*7 (average 4'8) mg. of inorganic phosphate per 100 c.c. The 
serum of non-rachitic and rachitic infants contained, respectively, 
4T — 5*8 (average 5) mg. and 22— 41 (average 2’8) mg. of inorganic 
phosphate per 100 c.c. Chemical Abstracts. 

Arginase. VII. Arginase in the Enteric Mucus and in 
the Enteric Secretion. Antonino Clementi (Atti R, Acm . 
Uncei, 1922, [v], 31, ii, 559— 561).— By the method previously 
described (this vol, ii, 271) the author demonstrates the absence of 
arginase from the intestinal secretion of the dog, the conclusion 
being drawn that arginase is not, as is sometimes assumed, an 
extracellular digestive enzyme participating in the digestion ot 
proteins in the intestinal tract. On the other hand, this 
occurs in the intestinal mucus of the dog or monkey, probably 
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because it play 3 a part in the synthesis of homogeneous proteins 
from the products of digestion of heterogeneous proteins, this 
process being necessarily accompanied by partial destruction or 
elimination of certain amino-acids. T. H. P. 

Behaviour of Cholesterol in the Blood and in the Kidneys. 

LOTHAR Tietz (Frankfurter Z. Pathol. , 27, 353—367; Ber. ges. 
physiol , 15, 93; from Chem. Zentr 1923, i, 176).— The elimination 
0 f cholesterol in the urine appears to be independent of the amount 
present in the blood. Occurrence of cholesterol in urine implies 
deposition of fat in the renal parenchyma. G. W. R. 

Elimination and Destruction of Uric Acid in the Human 

Body. Heinrich Chantraine (Biochem. Z., 1922, 133, 613— 
625).— It appears that fluctuations in the mechanism of elimination 
rather than of production are responsible for the variations in the 
daily excretion of uric acid. If uric acid is administered as the 
sodium salt-, no destruction seems to take place, and approximately 
the amount administered is eliminated in the urine during the next 
three or four days, in addition to the normal elimination. 

W. 0. K. 

Analysis of the Urine Colouring Matters. III. Uro- 

chrome. M. Weiss (Biochem. Z. y 1922, 133, 331—349).— 
Urochrome does not exist primarily in the urine as such, but as 
urochromogen, derived apparently from the destruction of cells. 
Urochromogen is the cause of the Ehrlich diazo-reaction. When 
oxidised, which is easily effected by atmospheric oxygen in alkaline 
solution, it is converted into the coloured compound urochrome, 
or into uromelanin. W. 0. K. 

Analysis of Urine Colouring Matters. IV. The Diazo- 
reaction of Urine and Urochromogen Excretion. M. Weiss 
(Biochem. Z. t 1922, 134, 269 — 291). — The red colour produced in 
urine by Ehrlich s reagent is due almost entirely to urochromogen. 

H. K. 

The Metabolism of Inorganic Materials in Diabetics. I. 

Robert Meyer-Bisch and Paul Thyssen (Biochem. Z., 1923, 
135, 308 — 316).— In four cases of diabetes niellitus t|Jie authors 
have estimated the calcium, dextrose, sodium chloride, sulphuric 
acid (free and bound) content and the alkali reserve of the blood 
after administration of 50 g. of sodium hydrogen carbonate. Ill 
each case the alkali reserve fell off, the other quantities showing 
little alteration, except calcium, which remains constant in normal 
pereons but sometimes exhibits a temporary depression in a 
diabetic. jj K 

The Glycogen Content of the Tissues of Diabetic Animals 
and the Influence of Adrenaline thereon. A. I. Ringer, 
19 and F - H * Frankel ( Proc - Soc. Exp. Biol. Med., 1921, 

, tE— 97). Between the second and seventh day of glycosuria, 
e muscles of fasting dogs given daily injections of pidoridzin 
ere t0UDd to contain on an average 482, 306, 228, 155, and 138 mg. 
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of glycogen per 100 g. Despite continuous fasting and complete 
diabetes, the muscle-cells retained a certain amount of residual 
glycogen. The muscles of similarly phloridzinised dogs, which 
had also been injected with adrenaline on the second or third day 
of glycosuria, contained the following amounts of glycogen in 
mg. per 100 g. one, three, and five days, respectively, after the 
adrenaline injection : 0; 20, 33, 23, 39; 69. In the case of dogs 
rendered glycogen-free and given glycogenetic substances, such as 
glycine, alanine, propionic acid, and lactic acid, the resulting 
glycosuria was not comparable to that found in dogs not treated 
with adrenaline. It is concluded that fasting diabetic dogs possess 
the power of glycogen formation after that substance has been 
eliminated from the muscles by the administration of adrenaline, 
and that failure of glycosuria is not a criterion of the glycogenetic 
quality of a substance, when given to deglycogenised diabetic 
animals. Chemical Abstracts. 

Is there More Than One Kind of Rickets? P. G. Shipley, 
E. A. Park, E. V. McCollum, and Nina Simmonds (Arner, J. 
Diseases Children , 1922, 23, 91 — 106). — There are two main kinds 
of rickets. In the one, the calcium content of the blood is norma], 
or nearly so, and the inorganic phosphorus content low, whilst 
in the other the relation is reversed. Chemical Abstracts. 

Calcium and Phosphorus in the Serum in Relation to 
Rickets. J. Howland and B. Kramer { Amer . J. Diseases 
Children, 1921, 22, 105 — 119).— For the estimation of inorganic 
phosphates, the blood-scrum should not be left in contact with the 
blood clot. The inorganic phosphorus content of the serum of 
sixteen non-rachitic children varied from 4 to 71 mg. per 100 c.c. 
(average 5*4 mg.). For partly or wholly breast-fed infants, the 
range was 5*6— 7*1 mg. (average, 6*1 mg.). The calcium content 
of the serum of fourteen cases of rachitic infants without signs of 
latent tetany varied from 8 to 10*8 mg. per 100 c.c. ; the phosphorus 
content 0*6 to 3*2 mg., in four cases the magnesium content being 
1*8 — 2*5 mg. In some eases, the administration of cod-liver oil 
caused a decided increase in the amount of inorganic phosphorus. 

Chemical Abstracts. 

Calcium and Phosphorus Metabolism. I. The Excre- 
tion of Calcium and Phosphorus. II. The Metabolism of 
Calcium and Phosphorus in Rickets. S. V. Telfer 
J. Med., 1922, 16, 45—62; 62—72).—!. The excretion of calcium, 
phosphorus, and their fatty derivatives is interdependent, calcium 
being eliminated chiefly as the phosphate and to a less extent as 
insoluble soaps. The total amount of calcium and phosphorus 
eliminated is nearly proportional to the intake ; a large part of the 
ingested calcium is not absorbed, and appears in the faeces as norr^ 
calcium phosphate, only a small fraction of the total calcium being 
excreted in the urine. There is no evidence that any apprecia e 
amount of endogenous calcium or phosphorus is eliminated, 
normal infants, 40% of the total phosphorus excreted appears 
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, urine and 60% in the faeces, but with acid formation in the 
testine a greater proportion is excreted in the urine. The degree 
1 f deviation of phosphorus to the urine is roughly proportional to 
fhe amount of fatty acids in the faeces, and, therefore, to the degree 
. ^yhich fatty acids had displaced phosphoric acid from its normal 
ombination with calcium in the intestine. An excess of calcium 
Restricts an increased amount of phosphorus in the intestine. 
When the fat and phosphorus intake was low, an excess of calcium 
rendered the urine free from phosphorus. The average daily 
fescal weight depends chiefly on the degree to which calcium soaps 
are formed, since these form a mechanical basis for the formation 
of feces. When the intake of both fat and phosphorus is very 
deficient, calcium may be excreted as carbonate. No evidence 
was found of the absorption of calcium and phosphorus in excess 
of requirements, with re-excretion into the intestine. 

II. In normal infants on a diet of cow’s milk the retentions of 
lime and phosphate were approximately equal. An excess of 
phosphate is retained over the equivalent amount of lime required 
for bone formation. In rickets, there is diminished retention of 
lime and phosphate, the latter being possibly due to diminished 
fixation by the calcium. No negative retentions of lime or phos- 
phate were found, so that it does not appear that bone softening 
in rickets is due to excessive decalcification. 

Chemical Abstracts. 

The Mechanism of the [Physiological] Action of Chlorates. 

Rudolf L. Mayer {Arch. expt. Path. Pharm.., 1922, 95, 351 — 377). — 
In the presence of cither ferrous sulphate or haemoglobin, potassium 
iodide is oxidised by potassium chlorate. In both cases, the 
reaction is similarly influenced by variations in acidity, temperature, 
and concentration. The author concludes that the reduction of 
chlorates in the blood is a catalytic reaction in which haemoglobin 
acts as catalyst by virtue of the iron w r hich it contains. Haemo- 
globin also catalyses the oxidation of sodium sulphite by potassium 
chlorate ; when the sulphite is completely oxidised, the production 
of methsemoglobin commences. The latter can be partly reduced 
if more sulphite is added immediately, but if time is allowed to 
elapse, the reduction is more incomplete. Apparently the methaemo- 
globin changes from an active to an inert form. E. S. 

Pharmacology of Selenium and Tellurium. IV. Action 
of their Acids on Trypanosomes in vitro. Fritz Lehmann 
[Biockm. Z. y 1922, 134, 390 — 397). — High concentrations of 
selenium or tellurium are lethal to trypanosomes, but after one 
hours exposure the following dilutions were not lethal: for 
tellurites 1 : 500, for tellurates 1 : 300, for selenites 1 : 500, and 
for selenates 1 : 100. It was not found possible to obtain exact 
figures of toxicity. H. K. 

Toxicity and Actions o! the Normal Butylamines. P. J. 

Hanzlk (J, Pharm, Expt. Ther. y 1923, 20, 435 — 449). — The pharma- 
cological actions of mono-, di-, and tri-butylamines have been 
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studied. All are toxic, and act as cardiac depressants; on th 
smooth muscle of excised organs, however, they exert a stimulant 
action, thus resembling histamine. When placed in an atmoapW 
saturated with the vapours of mono- and di-butylamines, white 
rats rapidly succumb; tributylamine, on the other hand j 
insufficiently volatile to produce this effect. g g 8 

The Effect of the Parenteral Administration o! some 
Amino-acids on the Respiratory Gas Exchange of the Do* 

F. W. Krzywanek {Biochem. Z., 1923, 134, 500— 527).— The 

parenteral administration of alanine and of glycine causes a rise in 
the respiratory quotient and a negative nitrogen balance. Xfo 
results of the author and of other investigators are discussed at 
length. W.O.K. 

Pharmacological Properties of some isoUrea Derivatives 

Steward Basterfield (J . Pharm. Expt. Ther ., 1923, 20, 451— 46p' 
—The Q-dhyl derivative of allophanic ester, NH!C(OEt)*NH*CO Et 
in. p. 39°, when injected into rabbits produced a moderate depres- 
sion, a rapid fall of body temperature, and an increased muscle 
tonus. No great physiological action was shown by other isourea 
derivatives. E, S. 

The Chemical Defence Mechanism of the Fowl. James 
H. Crowdle and Carl P. Sherwin {J. Bid. Chem ., 1923, 55^ 
15 — 31). — Various substances were fed to fowls. Benzaldehyde^ 
phenylpropionic acid, and cinnamic acid were excreted as omi- 
thuric acid; p-hydroxybenzaldehyde as p-hydroxybenzoic acid; 
ra-nitrobenzaldehyde probably as the anhydride of m- amino- 
benzoic acid; nitrobenzene as m-aminophenol ; o-nitrophenyl- 
propiolic acid as o-nitrobenzoic acid, and m-aminobenzoic acid as 
frt-acetamidobenzoic acid. The fowl employs, apparently, pro- 
crises of oxidation, reduction, acetylation, and conjugation with 
ornithine for the detoxication of these compounds, but is unable 
to form carbamide-compounds or to furnish glycine for this purpose. 

, E.S. 

The Active Alkaloids of Ergot. H. H. Dale and K. Spiro 

{Arch. expt. Path. Pharm., 1922, 95, 337 — 350). — The physiological 
actions of the two alkaloids ergotoxine, C 35 H 41 0 6 N 5 .(Barger and 
Carr, T., 1906, 94, 89), and ergotamine, (Spiro and 

Stoll, A., 1922, i, 47), isolated from ergot are qualitatively and 
quantitatively identical. E. S. 

The Influence of the Parenteral Introduction of Protein 

on the Gas Metabolism. Alfred Leimdorfer {Biochem. 2., 
1922, 133, 409 -416). — Protein introduced parenterally into 
animals causes an increased oxidation in the tissues with a corre- 
sponding rise in temperature. W. 0. K. 

Effect of Pancreatic Extract (Insulin) on Normal Babbits. 

F. G. Banting, C. H. Best, J. B. Collip, J. J. R. Macleod, and 
R C. Noble {Amer. J. Physiol , 1922, 62, 162—176; cf. Tm. 
Roy. Soc. Canada , 1922, 16, V, 1). — When injected subcutaneously 



PHYSIOLOGICAL CHEMISTRY. 


1. 421 


jjito normal rabbits, insulin causes a diminution of the sugar 
content of the blood within a few hours, the animal exhibiting 
signs of hunger and thirst, hyperexcitability, and apparent fear, 
convulsive seizures often supervening, the sugar content of the 
blood then usually being about 0-045%. Subcutaneous injections 
of dextrose act as an antidote to the convulsions and other symp- 
toms. Post-mortem examination frequently discloses a peculiar 
mucigenous degeneration of the subcutaneous tissues of the 
abdominal wall. As a basis for the physiological assay of insulin, 
the authors suggest as one unit the number of c.c. which cause 
the blood-sugar of normal rabbits to fall to 0*045% within four 
hours. This dose is decidedly active in lowering the sugar content 
of the blood in diabetic patients. Chemical Abstracts. 

[Physiological] Effect of “Arsylene.” S. Katzenelbogen 
[Arch, internal, pharm. therap ., 1922, 26, 407—420; from Ghem. 
Unit 1923, i, 173).— Arsylene (sodium allylarsinate) is less 
poisonous than arsenious oxide. With single administration of a 
large dose, no simple alteration in the composition of the blood 
is observed. Daily doses of 0*015 g. per kg. of live weight produce 
slight decrease in erythrocytes, irregular variation in leucocytes, 
increase in lymphocytes, and occurrence of isolated nucleated 
erythrocytes. Daily doses of 0*001 — 0-002 g, per kg. produce 
irregular increase in erythrocytes and haemoglobin. The resistance 
of erythrocytes against haemolysis is not increased by “ arsylene/' 

G. W. R. 

Experimental Acid Poisoning. II. The Respiratory Gas 
xchange in Acid Poisoning. A. Loewy and E. Munzer 
hochem. Z,, 1923, 134, 437 — 441). — The administration of hydro- 
iluric acid to rabbits decreases the intake of oxygen as well as 
le output of carbon dioxide. The deleterious poisoning effects 
i the acid are therefore to be ascribed to a decrease in the rate 
f oxidation in the cell, as well as to the lowered capacity of the 
lood to transport carbon dioxide. W. O. K. 

Experimental Acid Poisoning. III. Does Methyl Alcohol 
oisoning Lead to an Acidosis? A. Loewy and E. Muxzer 
Biockern. Z., 1923, 134, 442 — 446). — In acidosis, there is a change 
i the dissociation constant of the blood. Methyl alcohol is said 
) be oxidised to formic acid in the body, and the abnormal amount 
i ammonium salts in the urine following methyl alcohol poisoning 
i said to be a result of the acidosis. It is now shown that if methyl 
Icohol is administered to dogs or rabbits, any acidosis so induced 
i too weak to alter the dissociation curve of the blood. 

W. O. K. 

A Study of Metabolism in Chloroform Poisoning. F. P. 

^derhill and Robert Kapsinow (./. Metabolic Research, 1922, 
'Lr i r ~ C : rah . am ’ s hypothesis {J. Exp. Med., 1915, 22, 48) 
m late poisoning with chloroform and with other alkyl halides 
, m f 1Cat i on * s ^ ue chiefly to the liberated hydrogen chloride 
no con fi™ed. A diet yielding an alkaline ash when fed to 
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rabbits had no inhibiting effect on delayed chloroform poisoning. 
The excretion of chlorine by rabbits poisoned with chloroform 
was not increased in starvation. The only metabolic changes 
observed with the alkaline diet that could not be explained by the 
food were alterations in the creatinine, creatine, and total nitrogen 
excretion. These are probably the results of absorption of dead 
tissue following injury by chloroform. Chemical Abstracts, 
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Influence of Copper on Lactic Fermentation. Mabc 
Fouassier (Compt. rend.> 1923, 176, (50b 608). The influence 
exercised on lactic fermentation by contact with certain metals 
either previously to, or during the action of, the ferment was studied. 
Lamellae of the following metals, zinc, aluminium, lead, silver, iron, 
nickel copper, and tin, were placed in contact with sterilised milk, 
which was then inoculated with the lactic ferment, and observations 
were made of the increase in acidity. It was found that this increase 
was more rapid in presence of iron, much retarded by copper and 
uninfluenced by the other metals. The inhibiting action of the 
metallic copper on the fermentation was just the same, whether 
the metal was present during the fermentation or whether the 
milk had previously been exposed for eight hours to the metal, 
which was then removed before inoculation. The antiseptic action 
of copper was further demonstrated by the gradual loss in activity 
of the ferment suspended in pure sterile water in presence oi a 
piece of copper foil. ’ ’ 

Bacteria which Split Nucleoprotein and their Importance 
for the Liberation of the Phosphorus Reserve in Surface Soils, 
Alfred Koch and Alice Oelsner (Biochem. /., 1922, M», » - 
96). — Phosphates are liberated from nuclecprotems and then 
breakdown products by various soil bacteria (nucleobactet). walk 
is suitable to the liberation of inorganic phosphate, as it gives an 
alkaline reaction favourable to the bacteria. For 
inorganic phosphate in presence of organically bound ptophom 
ammonium molybdate was found suitable, and ultra-filtration 
employed for removing bacteria from nutrient media before ana|s .. 

The Chemotherapy of the Acridine Dyes in Experimerfal 
Tuberculosis. Maurice I. Smith (J. Fharm. 

1923, 20, 419-434).— Certain acridine derivatives, namely, uc 

flavine, proflavine, acridinium-yellow, and acndin^orange, 

to a marked degree the growth of the tubercle bac 
The pathogenicity of the bacillus is not, however, 
is the tuberculosis process in experimentally intecteu ^ 
modified by injections of these substances. 



VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


i. 423 


Occurrence of p-Hydroxybenz aldehyde and p-Hydroxy- 
lenzoic Acid in the Bacterial Decomposition of Tyrosine, 
■it. Special Reference to Melanin Formation. Kinsaburo 
^ l Biochem . Z., 1923, 135, 299-307).-Ry the prolonged 
iction of Proteus vulgaris on /-tyrosine in Ringer's solution, 
p-hydroxybenzaldehyde and p-hydroxybenzoic acid were formed 
■ /mall yield. In addition, after three weeks a black colouring 
patter was produced, but not if the medium contained glycerol, 
fhe production of this melanin is favoured by use of Henderson’s 
phosphate mixture as a nutrient medium, or by the presence of 
platinum sponge. The melanin is amorphous, but is soluble in 
alkali, alcohol, glacial acetic acid, acetone, or ethyl acetate. Its pro- 
duction is probably due to a tyrosinase, as under parallel conditions 
it is not formed from tryptophan, phenylalanine, or leucine. 

H.K. 

Oxidation of Zinc Sulphide by Micro-organisms. W. 

Rudolfs and AndrIs Helbronner (Soil Sci, 1922, 14, 459).— A 
culture of organisms was isolated which were capable of oxidising 
zinc sulphide to sulphate without suffering injury from the soluble 
zinc salt. The addition of elementary sulphur to an impure 
culture increased the rate of oxidation of zinc sulphide. The 
u Lipman ” sulphur oxidising bacteria produce sufficient sulphuric 
acid to dissolve zinc carbonate and silicate. The possibility of a 
biological process for utilising low-grade zinc blendes is noted. 

A.G. P. 

Cell Respiration. I. The Respiration of Yeast-cells. 

}’. Rosa and K. Grassheim ( Biochem . Z. } 1922, 134, 146—162). — 
The optimum hydrogen-ion concentration, whether produced by 
phosphate or acetate buffer mixtures, for the respiration of yeast- 
sells (Torula pulcherrima) lies between P n 4*5 and 6*6. Just out- 
side these limits, the respiration falls off considerably. The oxygen 
consumption, using acetates as buffers, is about 30% more than 
when using phosphates, the most favourable concentration of the 
latter being one-third molar. The respiration is affected by the 
age of the yeast, for it falls off after seven days ; it is not, how- 
ever, affected by repeated freezing and thawing of the yeast-cells. 

H. K. 

The Transformation of Tertiary Amino-acids by Yeast. 

K. Kurono (Biochem. Z., 1922, 134, 424 — 433). — When a large 
amount of sucrose was fermented by yeast in the presence of 
rfl-a-amino-a-methyl-n- valeric acid, the products isolated were the 
same amino-acid exhibiting teo-rotation, and methylpropyl- 
carbinol also exhibiting teo-rotation. The identity of this alcohol 
was proved by preparation of its a - naphthylure tham, m. p. 46°, 
by its oxidation to methyl propyl ketone, which gives a p-nilro- 
mnylkydrazonc , m. p. 112°. During the fermentation, it is there- 
ore supposed that the degradation takes place via the ketone, 
•''H ! CRR'.C0 2 H -* COER' - > CHRR'-OH. H. K. 
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The Behaviour of Pyruvic Acid and Acetaldehyde to 
Oxygenated Yeast. Fritz Lieben ( Biochem . Z ., 1923, 135 
240 — 247). — Pyruvic acid as its sodium salt is partly decomposed 
with evolution of carbon dioxide and partly utilised by the yea^, 
cells for bodjr building, when shaken with yeast-cells in a stream 
of oxygen. Acetaldehyde under similar conditions is for the most 
part unchanged. Pyruvic acid can be quantitatively estimated 
by Fiirth and Charnass’s method if it be first of all reduced to 
lactic acid by zinc dust and hydrochloric acid. H. K. 

The Oligodynamic Action of Metals. Josef Schumacher 
(Biochem. Z 1922, 134, 398 — 404).— Pure methylene-blue reduced 
to leucomethylene-blue by sodium formaldehydesulphoxylate can 
be used for detecting silver in oligodynamic quantities. Water in 
which a silver coin has been boiled restores the blue colour instan- 
taneously, and immersion of the coin in a leucomethylene-blue 
solution gives rise to blue layers over the coin, whereas, the main 
bulk of the solution remains colourless. H. K. 

The Influence of Hydrogen-ion Concentration on the 
Antiseptic Effect of Sublimate. Georg Joachimoglu [Bio- 
chem. Z., 1923, 134, 489 — 492). — The antiseptic effect of mercuric 
chloride disappears in weakly alkaline reaction between P H 7-8 
and P u 10*1, and appears to be most marked in weakly acid 
reaction between P u 5*0 and P u 6 * 6 . W. 6 . K. 

Formation of Oxygen from Carbon Dioxide by Protein- 
Chlorophyll Solutions. M. Eisler and L. Portheim (Biochm. 
Z., 1923, 135, 293—298). — The filtrate from a 95% alcoholic extract 
of grass was treated with four volumes of twenty-fold diluted horse- 
serum and the flocculated precipitate collected by centrifuging. 
The protein-chlorophyll mixture was dissolved in 0*85% sodium 
chloride solution, and using a differential blood-gas apparatus the 
solution in one bulb was exposed to bright sunlight in an atmosphere 
of carbon dioxide. The bulb exposed to sunlight exhibited an excess 
pressure which analysis showed was due to liberation of oxygen. 

v u r 


A New and Efficient Respirometer for Seeds and other 
Small Objects. George T. Harrington and William Crocks 
[J. Agrk. Res., 1023, 23, 101 — 116) . — After discussing various 
types of respirometers, previously advocated, the authors describe 
a new form of respirometer, a sketch of which is given in the original. 
With this apparatus, oxygen consumption and carbon dioxide pro- 
duction are determined in the same apparatus and for the same 
period of time, using the whole volume of air instead of a sample. 
The gaseous exchanges are determined at the end of an experi- 
mental period by means of a manometer, which is an integral 
part of the apparatus. The pressure readings are made the basis 
of direct calculations, both of oxygen consumed and of carbon 
dioxide given off. W. ^ 

Respiration of Apple Seeds. George T. Harrington («|- 
Agrk, Res., 1923, 23, 117— 130).—' Using the respirometer previously 
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described (preceding abstract), the author has made a study of 
the respiration of apple seeds under different conditions. 

The respiratory intensity of dormant apple seeds is low, but the 
intensity in the case of seeds capable of germination is higher and 
becomes very high with advancing germination, but soon falls if 
the germinated seeds are kept at too high a temperature. Removal 
of the outer seed coats increases the respiratory intensity and 
accelerates germination, but does not affect the respiratory quotient. 
At the ordinary temperature, the respiratory quotient corresponds 
with complete oxidation of fats or only slight increase in sugars. 
With rise in temperature, there is an increase in the respiratory 
quotient, causing impoverishment in easily oxidisable substances 
and with fall in temperature there is a fall in the quotient and a 
storage of oxygen which probably leads to an increase in acids 
and sugars. With a relatively high rate of oxidation at high tem- 
peratures, there is a tendency for the seeds to become dormant. 
With advancing germination, the respiratory quotient becomes 
low, indicating the rapid transformation of fats and accumulation 
of sugars, but this is preceded by a brief initial rise, which indicates 
that oxygen-rich substances are being broken up more rapidly 
than they are replaced. 1 

Respiratory intensity, respiratory quotients, and temperature 
coefficients are affected by the previous treatment of the seeds 
being higher after treatment which tends towards after-ripening 
and lower after treatment which induces deeper dormancy. W. G. 

Ferment Formation in Germinating Plant Seeds A 

Bach and A. Oparin ( Biochem . Z., 1922, 134, 183— 189) —The 
authors have estimated the content of respiratory ferments (catalase 
peroxydase, oxygenase) and of hydrolytic ferments (amylase proto’ 
ase) in germinating wheat grains and sunflower seeds. During 
germination, the content of ferments rises to a maximum in six 
to eight days except for catalase in wheat, which reaches its maxi- 
mum in three to four days. The catalase content of sunflower 
seeds is greater than that of wheat, but the reverse is the case for 
the other ferments. tx 


Influence of Oxygen on the Formation of Ferments 

SftTiSS Gra r A; 0rABIN 2., 

nnTnfl 1J0 7- 19 3)-— Increased partial pressure of oxygen has 
influence on the formation of ferments (preceding abstract) with 
% 2“ ° f °? yg T!?’ Which is inhibited, but replacement 
nrygenaaT *"* “ h y dro 8 en is inimical to all ferments except 

f tamonia as Primary and End-product of Nitrogen 

ize abonrllt b L h ? d ^ teS present Where > as in barley and 

“paratWeh imr b ° hydrate 1 1 preSent ’ » formal and 

1 natively little ammomacal nitrogen is found. Where, as in 
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lupines, the proportion of carbohydrate to protein is less, more 
ammoniaeal nitrogen is found, and the formation of asparagine is 
depressed. By artificially decreasing the amount of carbohydrate, 
either by starvation or by removal of cotyledons or.endospen^ 
plants rich in carbohydrate can be made to behave in the sam e 
way as those poor in carbohydrate. Similarly, by supplying 
dextrose to lupine seedlings, increased formation of asparagine and 
decrease in ammoniaeal nitrogen may be induced. Asparagine h 
held to fulfil the same function in plant metabolism as carbamide 
in animal metabolism. ^ 

The Chemical Mechanism of the Formation of Fat in the 
Living Cell. Hugo Haehn and Walter Kinttof (Ber., 1923, 
56 \B] 439 — 445). — A preliminary communication. It has been sug- 
nested previously (Haehn, Z. tech. Biol., 1921, 9, 217) that acetalde- 
hyde is an intermediate product in the conversion of carbohydrates 
into fats within the living cell, and that the process occurs in accord- 
ance with the scheme : dextrose — > pyruvic acid acetaldehyde 
^ a ldol — > glyceryl ester. It is suggested that aldol is trans- 
formed into ye-dihydroxy-n-hexaldchyde or the corresponding un- 
saturated substance, which is converted by successive oxidation 
and reduction into sorbic and hexoic acids. Condensation of three 
molecules of the unsaturated aldehyde leads to the production of 
the carbon chain of oleic and stearic acids, whereas that of palmitic 
acid is derived from two molecules of hexaldehyde and one molecule 
of aldol. In the present communication, it is shown that the 
assumed intermediate products are assimilated by the cell, and 
that the presence of certain of them can be established by suitable 

^Eifdomyces vemedis is grown in a normal culture solution which 
is replaced as soon as the mycelium is developed by pure solutions 
of acetaldehyde, pyruvic acid, or aldol, respectively, which are 
adjusted to P H 6‘S by potassium hydrogen phosphate. In every 
case, the appearance of fat within the cells is noticed within twenty- 
four hours. Similar observations are recorded with maltose, the 
process of fat formation probably occurs in two phases, in the m 
of which the sugar is converted by zymase through pyruvic acid 
into acetaldehyde, probably in accordance with Mibcrgs scheme 
of alcoholic fermentation; the hypothesis receives support from 
the observation that carbon dioxide is freely evolved, where* r 
presence of ethyl alcohol cannot be detected. In the second phase, 
the synthesising enzymes, probably of the carbohgase type, 
the formation of fat from the acetaldehyde. 

The formation of acetaldehyde as intermediate 
been demonstrated by the aid of the sulphite .process ; in 
ments in which the acetaldehyde is thus fixed, the product 
fat is very small. The yields of acetaldehyde correspondapp^ 

mately with those obtained by Nenberg in 

For the estimation of fat, the mould is dried at 100 mac i . 
heated in an iron crucible with water and solid P®*®® 1 , “Jfed 
oxide. The molten mass is cooled, dissolved m water, an 
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(vith sulphuric acid. The free fatty acids are extracted with light 
petroleum, dissolved in alcohol, and titrated with alcoholic potassium 
hydroxide solution ; the results are expressed as triolein. H. W. 

The Genesis of Peroxydase in Plants. Conditions deter- 
inining Fission of Peroxydase from the Protoplasts and 
Liberation in the Cell-juice. W. Palladin and (Frl.) S. 
MasskaJA (Biochem. Z., 1923, 135, 142— 157). — Using the colour 
reaction given by peroxydase with guaiacum-resin or guaiacol and 
hydrogen peroxide, peroxydase is found in the cell-sap, but also 
found in the protoplasts. During autolysis, the peroxydase is 
split off from the protoplasts, and especially so in the presence of 
salts. The results are interpreted in terms of Ehrlich’s side-chain 
theory, the postulated existence of pro -ferments being unnecessary. 
Peroxydase is also found in the woody fibre of the beech. H. K. 

The Constituents of Green Plants. XXIII. Malic Acid 
in Plants. Hartwig Franzen and Ernst Keyssner ( Biochem . 

1923, 135, 183— 216).— A critical review of the whole of the 
available literature on the occurrence of malic acid in plants leads 
to the conclusion that, contrary to general opinion, the wide dis- 
tribution of malic acid is untenable. The proof of the identity of 
this acid is insufficient in numerous cases. H. K. 


Identity of the Sugar Extracted from the Manna of the Carob 
Tree with Pinitol or Methyl-d-inositol. C. Charaux {Ball 
Soc. Chim. bid., 1922, 4, 597— <300).— An exudation found on the 
trunk of the carob tree (Ceratonia siliqua . L.) yielded 84% of pinitol 
vrhen extracted with alcohol. ' E. S. 


The Prolamine of Coix lacryma, L. Gisaburo IIattori 
and Shigeru Komatsu (J. Biochem. [Japan], 1922, 1, 365—369).— 
: Kernels of Coix lacryma , L., gave : Water 12*33, ash 7-06, protein 
[nitrogen 2*92, crude protein 18*68, crude starch 50*66, soluble non- 
nitiogenous matter 4*93, crude fat 4*69, and crude fibre 7*42%. 
Coicine was prepared by extracting the meal with 80% alcohol 
at /8 and after further purification formed a yellowish -brown pow r der 
containing 0*6% of ash. The distribution of nitrogen in the pure 
prolamine was determined by the method of Osborne and Harris 
Ini $oc. 9 1903, 22, 323) as follows : Humin nitrogen 

0*1 / 0) ammonia nitrogen 3*32%, basic nitrogen 0*94%, non-basic 
j nitrogen 0*23%, monoamino-nitrogen 5*50%, imino-nitrogen 6*95%, 
[total nitrogen 16*84. Determinations of the amino-acids gave 
leucine 4-10 % , tyrosine 1*46%, arginine 
|0 J ; 0 , histidine 1*88%, and lysine 0*76%. K. K. 

The Influence of Hexamethylenetetramine and Formalde- 
JJ. °f Internal Morphology and the Chemistry of the 

m WL-juSi n' Nicolas and G * Nicolas {Compt. rend., 1923, 
in I, iij' 17, Both hexamethylenetetramine and formaldehyde 
oclv ^ * ° SeS are nu trients f 01 ' the haricot bean. They cause, not 

a great S* 86 m ± th * f eight of the plant ( cf - this vo! > h 77) and 
elopment of leaf surface, but they are used, in addition, 



i. 428' 


ABSTRACTS OF CHEMICAL PAPERS. 


for the differentiation and even lignification of the wood and of 
the pericycle, as well as for the formation of starch. \V. Q 

The Changed Content of Urea in the Ripening of the Fruit 
of Lycoperdon. Nicolaus N. Ivanov (Biochem. 1923, 135 
1 — 20). — During ripening of Lycoperdon gemmatum (Puff-b a }jj 
there is a disappearance of carbohydrate (trehalose) and accum u . 
lation of nitrogen from 7*1 to 8*7%. The urea content increases 
during ripening, but disappears from the spores. The urea appear 
to be in the combined state, as it is not extracted by alcohol in an 
extractor, but is so by hot water. The urea probably functions as a 
reserve substance for the synthesis of arginine and purine bases, and 
for the production of ammonia used in building up tissue. H. K 

Microchemical Researches on Coumarin. Albert Nave7 
{Bull. Acad. roy. Bely., 1922, [v], 8 , 159 — 173).— From the fact 
that tannins can be localised by microchemical methods in Meliloin 
albus and M. allissimus in the same regions as the glucosidc dig. 
covered by Bourquelot and Herissey (A., 1920, i, 586), it is con- 
sidered likely that the glucoside (coumarigenin), which is derived 
from dextrose and coumarin hydroeoumarate, is combined, in the 
plant, with a second glucoside, mclilotannie acid, derived from 
melilotie acid and tannin. E. E. T. 


Quantitative Composition of Coniferous Wood. Asteid 
Cleve von Euler ( CeUulosechem ., 1923, 4, 1 — 11 ). — The mineral 
constitutents, the protein, and the fat*resin components are regarded 
as not belonging to the true wood substance, and the analytical 
results are calculated, with the exclusion of these, in terms of 
carbohydrates and lignin. To the lignin belongs the so-called 
“ alcohol resin,” which is regarded as a lignin derivative soluble 
in alcohol. This is estimated, after removal of the fat and oleo- 
resin by extraction for six hours in benzene, by a further extraction 
with 96% alcohol for twenty-four hours. It is extracted very 
slowly, and the dried alcoholic extract is not completely soluble 
in alcohol. In the estimation of the lignin by hydrolysis of the 
carbohydrates with 72% sulphuric acid, the result is always higher 
than when 40% hydrochloric acid is used, owing to the combination 
of sulphuric acid groups with the lignin. A correction of 5*7 units 
should be deducted from the lignin value found by the sulphuric* 
acid method. By both methods, the acetyl group is eliminated 
from the lignin as the result of hydrolysis, and this is compensated 
by adding 2 : 0 units to the percentage of lignin found. All results 
are then calculated in terms of the pure wood substance, the “ alcohol 
resin ” being added to the insoluble lignin under the designation 
of lignin soluble in alcohol. The lignin value of the wood is not a 
specific constant, but varies within limits according to the origin 
of the sample. Recalculated on the above principle, the analysis 
publi^ied by Klason in 1921 becomes: Cellulose, 54*10; hemi* 
celluloses comprising hexosans, 3*06, and pentosans 12*25; total 
carbohydrates, 69-40% ; lignin, including the acetyl group, 30*60 /<,. 

J. F. b- 
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The Pyridine Extract of Upper Silesian Coal : Preliminary 
^sults. II. h\ Hofmann and P. Damm (Bwistoff-Chm., 
9:>3, 4, 65 — 73; ibid., 1922, 3, 73).— In the fraction of 
ie “neutral oil” boiling above 300° at ordinary pressures, 
arafc, other saturated hydrocarbons, and unsaturated hydro- 
irbcns were found to be present. The first were for the most 
art separated by treatment with acetone in which they were 
mch the least soluble. The last two could not be satisfactorily 
sparated by liquid sulphur dioxide, but were so by means j of 
!ethyl alcohol, in which the unsaturated hydrocarbons alone 
?ere soluble. The insoluble saturated hydrocarbons were treated 
?ith acetone at 0° and at —18° to separate any paraffins still 
ireBent. Five hundred kg. of coal gave 42 kg. of pyridine extract 
ontaining 82 g. of paraffins, 332 g. of other saturated hydrocarbons, 
,nd 769 g. of unsaturated hydrocarbons. All the hydrocarbons 
pere purified by recrystallisation and distillation at low pressures, 
,lone and over sodium in a current of carbon dioxide. The un- 
aturated hydrocarbons received, in addition, treatment with 
nethyl sulphate in which they were soluble. 

There were identified in the paraffinoid portion: the hydro* 
;arbons to C 27 H 56 inclusive. Evidence was obtained that 
i hydrocarbon separated by Pictet (A., 1916, i, 800) from a benzene 
iitract of a coal, which he identified with Brodie’s melene, was 
probably a mixture of the above paraffins. The other saturated 
lydrocarbons present appeared to be C^H^, C 17 H 28 , C 18 H 28 , 
C 22 H 36) ChjHgg, and O 24 H 40 , but these formulae are given 
frith reserve owing to the difficulty of deducing definitely the 
number of hydrogen atoms present in a molecule of these hydro- 
carbons from the analytical figures. They are probably partly re- 
duced and partly substituted polynuclear aromatic hydrocarbons. 

The unsaturated hydrocarbons were also difficult to place, 
determinations of the refractive index giving no satisfactory aid. 
The following appeared to be present : (a partly reduced 

and alkyl-substituted naphthalene derivative), C 16 H 20 , C^LT^, 
^ 19^24 (partly reduced and substituted anthracene and 
phenauthrene, etc., derivatives), C 21 H 26 (a partly reduced and 
substituted tetranuclear derivative. Methylanthracene, 
was definitely isolated among these hydrocarbons. T. S. W, 

The Preparation of True Acetylene Hydrocarbons. M. 

bouEGUEL [Crnpt. rend., 1923, 176, 751—' 753). — The difficulties 
^countered in the preparation of pure acetylenes by the action 
5°r^ um or sodium hydroxide on halogen derivatives of satur- 
h i. , ydrocarbons are largely avoided by eliminating the hydrogen 
e , y m oaiis of finely powdered sodamide suspended in benzene 
yiene. No isomerisation or polymerisation occurs, and the 
; vol. exxiv. i. 



i. 430 


ABSTRACTS OF CHEMICAL PAPERS. 


true acetylene hydrocarbon is almost the sole product owing ^ 
the automatic formation of the sodium derivative, which 
removal of the diluent is decomposed by the addition of ice andj 
mineral acid. The preparation of n-pentinenc, C 2 H 5 ‘CE.*C':{nj 
b. p. 39 ‘6 — 40°, and of y-phenylpropinene, C 6 H 6 ‘CH 2 -C:CH, [ ' 
69‘5 — 70°/18 mm., by this method is described, and also of m e ty 
propargyl ether, CH 3 *0-CH 2 ‘C:CH, b. p. 63-°, from ^y- dibromopronyj 
methyl ether, and ethyl propargyl ether, C 2 H 5 ‘0‘CH 2 -CiCH, \ I 
79*o — 80°, from the corresponding dibromopropyl ethyl ethff 
Phenylacetylene was obtained in a pure condition, b. p. UQ’&^p 
from styrene dibromide and sodamide. G. I*. j| 1 

Spinacene : its Oxidation and Decomposition. A. Chasto\ 
Chapman (T., 1923, 123, 769—779). 

Compounds of Aluminium Bromide with Phosphor^ 
Bromides and Organic Bromides. V. A. Plotnikov U 
Russ. Phys . Ghent. Soc., 1916, 48, 1891 — 1896).— A compound^ 
AlBr 3 ,PBr 5 ,EtBr, is obtained by the addition with cooling of a soh- 
tion of phosphorus pentabromide in ethyl bromide to a similar 
solution of aluminium bromide. This compound is, unlike its 
constituents, stable above 150°, decomposition occurring at 230' 
with evolution of hydrogen bromide and formation of some penta- 
bromoethane. The complex is immediately decomposed by water, 
in which it is completely soluble, and the entire bromine content 
may be precipitated by silver nitrate, ethyl alcohol being identifij 
able in the solution. A similar compound, AlBr 3 ,PBr 3 ,EtBv 
m. p. 160° (decomp.), may be obtained by substituting phosphorus 
tribromide for the pentabromide in the above reaction, whilst a- 
third compound, AlBr 3 ,PBr 3 ,CMeBr 3 , m. p. 134°, may be obtainec 
by substituting ethylidene dibromide for ethyl bromide. Alumin 
ium bromide and phosphorus pentabromide, if mixed in carboi 
disulphide solution, form a compound, AlBr 3 ,PBr 6 , decomposing 
at 100°. R.T. 


The Structure of Complex Compounds. V. A. Plomixg? 

{J. Russ. Phys . Chm . Soc., 1916, 48, 1896-1905).— The structure 
of complexes of ethyl bromide with the bromides of aluminium 
and phosphorus, such as AlBr 3 ,PBr 5 ,EtBr (preceding abstract), is 
discussed. The combination of molecules to form complexes is 
explained as being due to the action of electrons contained in the 
various atoms of the molecule, and the molecules combined together 
to form a complex exert a profound influence on each other. The 
result of this is to increase the reactivity of these groups, and, -• 
molecules of water enter the complex, hydrolysis of its constituents 
takes place with abnormal rapidity and completeness. T. 

The Isomeric Transformations of Halides of Alcohols, 
and of Sulphovinic Acids leading to the Regrouping of Carbon 
c^Atoms. A. E. Favors ki ( J . Russ. Phys. Chm. Soc., 191«i 
gjp, 43 — 80). — Various examples of intramolecular rearrange^ 3 
of compounds are studied, in particular those of halogen 

derivative 8 of hydrocarbons. From these, it is concluded that » 
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idition of strain may exist between carbon-carbon linkings, 
dch may, in favourable circumstances, lead to dissociation. 
c h a tendency is weakest with triple linkings, and strongest 
th single ones. For saturated compounds, it is most marked in 
j]ic groupings, and with open-chain compounds between quatern- 
1 carbon atoms, i.e., those joined to four others, as in tetra- 
jthyjmethane or hexaphenylethanc. Tertiary carbon atoms 
ned to other atoms multiply bound, will often undergo rearrange - 
>nt, leading to the transposition of radicles. The mobility of 
licles attached to tertiary carbon atoms depends, not only on 
3 condition of strain of the bonds, but also on the degree of 
paction between the radicles themselves. 

[With Nadeshda Sahara.]— T he acetate of ($-dimethylbutyl 
;ohol has b. p. 152 — 153° at 755 mm., and its phenylur ethane, 
p, 65—66°. When oxidised, the alcohol yields small quantities 
aa-dimethylbutaldchyde, b. p. 102—104°, and of aa-dimethyl- 
tyric acid, b. p. 186— 187°/755 mm., m. p. —13°. a -Bramo- 
iimthylbutane, b. p. 83 — 85°/145 mm., ri[[ 1*1958, prepared by 
ftting the alcohol in a sealed tube at 100° with hydrogen bromide, 
tlergoes isomeric change, which may occur in the following 
tfs: 

I^MeOMeBrCHjjMc CH 2 Me-CMe 2 *CH,Br -> CH 2 Me-CH 2 -CMe 2 Br. 

[n order to decide which of these is produced, y-bromo-y-methyl- 
itane, b. p. 82 — 83°/145 mm., e/jj T2066, Rq— 37*67, is synthesised 
the action of hydrogen bromide on the product of the interaction 
magnesium ethyl bromide with ethyl acetate. The other, $-bromo- 
i wthylpentane, b. p. 77— 78°/145 mm., dg M807, R G ~ 37*67, is 
jained in a similar way from the product of the interaction between 
gnesium propyl bromide and acetone. It is hence concluded 
A the action of hydrogen bromide on the alcohol is to produce 
i y-bromo-y-methylpentane. Alcoholic alkali hydroxide acts on 
b, to produce a mixture of hexenes as follows : CH 2 Me*CMeICHMe 
• CH 2 Me*CMeBrCH 2 Me — ► CH 2 Me-C(CH 2 )€H 2 Me. 
fhe first of these is the main product, y-methylenepentane being 
sent only in very small quantity. 

With N. Shibaev.] — aS-Dibromo-|3[3S-trimethylpentane, under 
influence of diethylamine, is transformed into diisobuteny] in 
following’ way : 

^rCMe 2 *CH a *CMe 2 Br -> CMe,Br*CH 2 *CH 0 'CMc 2 Br 

CH 2 ;CMe*€H 2 *CH 2 *CMe:CH 2 . 
With Eugenie Opel.]— P yy-Trimethyl-A'-butene, b. p. 75—80°, 
from . ^-hydroxy- pyy-trimethylbutane by distillation 
® /o sulphuric acid. When oxidised, it yields $yy-trimethyl- 
MwZ, m. p. 91 — 92°, w’hich on further oxidation yields 
yoroxy-app-trimethylbutyric acid, m. p. 104^106°, and finally 
imc hylpropionic acid and formic acid. The hydrocarbon, on 
r£l? f etoaI . solution ’ 8 ives a dibromide, C 7 H l4 Br 2> 

, "" > which it is regenerated on distillation from 
• Bromination in acetic acid solution gives the bromide 

r 2 
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of J3 - bromo - [fy y - trim ethy lbutanc , m. p. 150 — 151°, which on 
hydrolysis yields the same alcohol, so that bromination does not 
appear to cause any structural change. Bromination in ethereal 
solution also produces small quantities of a tribromide, CjH^Br 
m. p. 50*5 — 52°, and of saturated and unsaturated monobromideg 
The formation of these is explained by the following scheme : 

HBr Br * 

CMe 2 Br<JMe 3 <— CH a :CMe*CMc 3 — > CH,BrCMcBr*CMe 3 ^ 
CH 2 :^CMe 3 CH 2 BnCBrCMe 3 
OH 2 Br , 0H a Br ‘ 


The dibromide, when heated for eight hours at 160° in a seal^ 
tube with sodium ethoxide, gives a mixture of a hydrocarbon and 
a mixture of ethers, b. p. 145—148°. The hydrocarbon on oxidation 
gives a mixture of aa-dimethylpropionic, formic, and PP-dimethyJ. 
butyric acids, which points to it being 68-dimethyl-A a ^-pentadienp 
b. p. 80 — 83°. This, when heated in a sealed tube at 100° with 
sodium, is converted into sodio-S^dimethyl-A^-pentinene, which 
can be converted by the action of carbon dioxide into the sodium 
salt of ^d~dimethyl-\' l -pentimne-<x-carboxylic acid. The free acid has 
m. p. 48 — 19*5°. The ether, b. p. 145 — 148°, is a mixture of 
isomeric ethers, CMe^CMelCH'OEt and CMe 3 , C(CH 2 ) , CH 2 , OEt } whilst 
the hydrocarbon is formed by an intramolecular rearrangement 
OH 2 :C(CH 2 Br)-CMe 3 -> CH 2 :CBrCH 2 -CMe 3 CH 2 :c:CH'CMeg. ' 
[With Sergei Karolev. }~$$-D ipnenylpropane-<x-ol, b. p. 186- 
187°/15 mm., djj P0968, is prepared by the reduction of aa-diphenyl- 
propaldehyde ; the urethane has m. p. 148 — 149°, and the acetate, 
b. p. 182 — 183°/14 mm. Dehydration with potassium sulphate 
caused intramolecular rearrangement, with the production ol 
ap-diphenylpropylcnc, OHa’CPh^CHo'OH — > CH 3 PhiClCHPh. 

R.T. 


Catalytic Dehydration of Alcohols by Dilute Sulphuric Acid. 
J. B. Senderens (Cowipt. rend 1923, 176, 813 — 816).— The 
dehydration of alcohols by sulphuric acid does not consist in a 
simple absorption of water, but is a catalytic action, and the large 
proportion or high concentration of acid required for the dehydr- 
ation of certain alcohols is only for the purpose of raising the tem- 
perature to an extent sufficient for the catalytic reaction to proceed, 
and, as would be expected from this reasoning, the same results 
are obtained with either concentrated or diluted sulphuric acid, 
provided the proportions of acid and alcohol employed are such as 
to produce a reaction mixture of the same boiling point in each 
case. With propyl alcohol, for example, a mixture of 100 c.c. of 
alcohol and 75 c.c. of concentrated sulphuric acid boils at about 
140°, and gives propylene almost exclusively, whilst 40 c.c. d 
acid gives a mixture ooiling at 125°, and a yield of 30% of TO 
ether is obtained with the propylene. Propyl alcohol with 200 jo 
of the dihydrate, H 2 S0 4 ,2H 2 0, also gives a mixture boiling ;aj 
about 135°, with propylene as the chief product, and with 60 fa® 
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ke dihydiate the b. p. is 125°, and 38% of propyl ether is pro- 
[ uce d. A reaction mixture boiling at 125° is also obtained with 
he hydrate, H 2 S0 4 ,4H 2 0, mixed with a third of its volume of 
iropyl alcohol, and the product consists of 40% of propyl ether, 
nd a correspondingly diminished amount of propylene. Precisely 
noio^ous results were obtained with ethyl, isopropyl butyl, 
sobutyl, and isoamyl alcohols, the proportions of acid required to 
ffoduce'a certain result diminishing as the molecular weights and 
►oiling points of the alcohols increase. Thus only a tenth of the 
uantity of 112804,41120 is required for the same volume of tsoamyl 
Icohol as of propyl alcohol in order to produce the corresponding 
ther. G - F - M - 

preparation of Absolute Alcohol with Calcium Chloride 
tnd Lime. William A. Noyes (J. Amer. Chem. Soc 1923, 45, 
157—862). — An apparatus is described by means of which alcohol 
I 99 Q — 99*5% concentration may be prepared rapidly by the 
ise of calcium chloride. An apparatus is also described for pre- 
taring absolute alcohol with lime. When absolute alcohol is 
listilled from an excess of lime, a little calcium is carried over, 
irobably as calcium ethoxide. Metallic sodium is not suitable 
or the preparation of absolute alcohol, because (1) sodium ethoxide, 
dcohol, water, and sodium hydroxide form an equilibrium such 
hat some water will always pass over with the alcohol, (2) sodium 
ithoxide is very sensitive to oxidation on exposure to the air. On 
listilling a concentrated alcoholic solution containing equimole- 
;ular proportions of water and calcium chloride, alcohol of 99 '5% 
loncentration, or stronger, passes over ; on concentration of such a 
iolution, a solid alcoholate, not a hydrate, separates when the 
wiling point reaches 95—100°, and there is an equilibrium between 
;he alcoholate and the hydrate present. W. S. N. 

The Preparation of Various Pinacones by the Action of 
jrignard Reagents on a-Hydroxymethyl Ketones. R. 

jOCQuin and Sung Wouseng {Com pi. rend., 1923, 176, 682 — 
i$4).— Pinacones of the general type, OH*CRR' , CR"Mc*OH, where 
s R', and R" are alkyl groups, are obtained by the action of 
aagnesium alkyl iodides on a -hydroxyl methyl ketones of the 
'eneral formula OH*CRR'*COCH 3 , the preparation of which has 
)een previously described (this vol., i, 302). Thus the interaction 
if 3 mols. of magnesium ethyl iodide on methyl a -hydroxy- a-ethyl- 
>ropyI ketone gave y-methyl^-ethylhemne-yb-diol, 
OH’CEtjj’CEtMeOH, 

). p. 103— 104° /II mm. From methyl a-hydroxy-a-propylbutyl 
;etonc and magnesium methyl iodide ^mdhyl-y-propylhexane- 
ty-diol, OH’CPrg’CMeg’OH, b. p. 110 — 112°/12 mm., was obtained, 
vhilst the same hydroxy- ketone and magnesium propyl iodide gave 
i-mcthyWpropyloetane-gc-diol, b. p. 137—140719 mm. Mag- 
lesium methyl iodide and methyl a-hydroxyl-a-ferf.-butylethyl 
ketone gave $$y&4etrainethylpeiitane-y§-diol , CMe 3 ’CMe(OH) *CMe 2 *OH , 
>. p. 99--100 o /13 mm. All these pinacones are viscous liquids or 
ow-melting solids. They have no characteristic odour, and do 
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not furnish crystalline hydrates with water. On dehydration l 
heating with dilute mineral acids, they are converted into pinacoli D J 

Addition of Hydrogen to Acetylene Derivatives. VUT 

I. S. Zalkind (J. Rilss. Phys. Ghem. Soc ., 1916, 48, 1830 — 1848}^. 
When Pf-dimethylhexene-^€-diol is reduced with hydrogen by jk 
Sabatier process, using a palladium catalyst, two stereoisomer 
ethylenic reduction products may be obtained, namely, the dg 
and trans - isomerides of (k-dimethyl-Av-hexene-pt-diol, 
OH-CMe 2 -CH:CH-CMe 2 -OH. 

One isomeride, the a-form, melts at 76*5 — 77°, whilst the P-isomeridj 
has m. p. 69 — 69*5°. The dehydration of these substances by 
sulphuric acid leads to the production of 2 : 3-dihydro-p.xyJ en {! 
in the following way : 

OH-CMe 2 *CH:CH‘CMe 2 *OH C^IOMe'CHICH-CMeiCHg 



The two isomerides are not interconvertible under the conditions 
of the catalytic reduction, but are formed side by side, the quantity 
of each isomeride in the reaction product being determined br 
the velocity with which the reduction is conducted. Thus if 1 
large quantity of catalyst is used, the reduction proceeds rapidly 
to completion, giving as the main product the a-isomeride, whilst 
a slow reduction produces principally the (3*form. Both isomerides 
are converted by heat or by mild dehydrating agents into the 
y-lactone, the a-form suffering dehydration more readily. With 
phosphorus tribromide, they give an oily, unsaturated mono- 
bromide, C 8 H 13 Br. Bromination of the isomerides gives for each 
an oil and a crystalline compound, m. p. 98*5 — 99 5°, both having 
the formula C 8 H 16 0 2 Br 2 . From the a-isomeride, the main product 
is the oil, which is obtained as a by-product from the bromination 
of the second form. It is probable that some conversion of the 
stereoisomerides is effected in each case by the hydrogen bromide 
liberated during bromination. R. T. 

Existence of Alkyl Chlorites. Giorgio Renato Levi 
{ Gazzeita , 1923, 53, i, 40—42). — Attempts to prepare alkyl chlorites 
from either silver chlorite and ethyl halide or barium chlorite and 
methyl sulphate have proved unsuccessful, an explosive reactioc 
usually taking place (cf. A., 1922, i, 527 ; ii, 567). T. H. P. 

Phosphorous Acid Esters. The Influence of the Character 
of the Groups R' r R", R'" on the Stability of the Molecular 
Complexes R / R' / R / "C*OPCl 2 and RTVlT'C-O-PtOH), l 

David Runciman Boyd and Guy Chignell (T., 1923, 123i 
813—817). 

The Action of Organomagnesium Salts on Sulphury! 
Chloride ; Preparation of Aliphatic Sulphonyl Chlorides 
Bromides. E. Cherbuliez and 0. Schnatjber 
Acta , 1923, 6, 249—257). — By the action of aromatic or alipbaw 
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organomagnesium compounds on sulphuryl chloride, sulphonyl 
chlorides or bromides can be obtained, provided that the solution 
^ the Grignard compound is added to the sulphuryl chloride, the 
latter being present in excess throughout the reaction. In the 
irom atic series, the yields are poor, but in the aliphatic series they 
from 25% to 35% of theory. The yields are lower at very low 
temperatures, -20° to —40°, at which the product is chiefly 
jalogenated hydrocarbon, than at higher temperatures; the best 
0 f aliphatic sulphonyl compounds are obtained at +10°. 
Magnesium benzyl chloride behaves as an aliphatic compound, 
phe magnesium alkyl chlorides and iodides with sulphuryl chloride 
both give sulphonyl chlorides, but the magnesium alkyl bromides 
rive sulphonyl bromides, which are new. Methanesulphonyl 
Iromide, obtained in 21% yield from methyl bromide, is a colourless 
liquid with a pungent odour, b. p. 72 — 73°/15 mm., or 173° (decomp.) 
at the ordinary pressure. Ethanemlphonyl bromide (35% yield), 
from ethyl bromide, a colourless liquid with a pungent odour, has 
b.p. 80° at 13 mm., or 170° with rapid decomposition at the ordinary 
pressure. 

The course of this reaction can be best explained by Meisen- 
heimer and Casper’s theory of the constitution of organomagnesium 
compounds (A., 1921, i, 654), in which it is assumed that they are 
co-ordination compounds. Assuming the co-ordination number 

R\ /SOo 

of magnesium to be 6, the intermediate compound Hal— Mg'* 

Cl/ '"'Cl 

may be formed. In favour of the formation of such an inter- 
mediate compound is the observation that, at low temperatures, 
when an iodide is used, the precipitation of the salt MgClI takes 
place very slowly. Such an intermediate compound would explain 
the formation of R*S0 2 C1 or R'SOoHal, according to the nature 
of the halogen. When this is bromine, in the aliphatic series 
R'SOgBr is formed exclusively, but in the aromatic series a mixture 
hf R’S0 2 Br and R*S0 2 C1 is obtained. At very 7 low temperatures, a 
mixture of R*Br and R’Cl is formed. The formation of sulphinic 
acid and sulphone by the action of an organomagnesium compound 
on a sulphonyl chloride can be explained by the same hypothesis. 

In the course of the reaction between organomagnesium 
bromides or iodides and sulphuryl chloride, free bromine or iodine 
is always formed, the proportion increasing at higher temperatures. 

E, H. R. 


Hydration of Acetic and Hydrochloric Acids and the 
Factors Determining the Activity of the Hydrogen-ion. W. C. 

McC. Lewis, Doris E. Merriman, and T. Moran (J. Arner. Chem. 

"02—712).' — The activity of the hydrogen-ion 
(produced from acetic acid) in the presence of various amounts 
of sucrose has been experimentally determined at 30°. In the 
case of acetic acid, the activity of the hydrogen-ion can be com* 
p etely accounted for by assuming acetic acid to be hydrated to 
e extent of three molecules of water for each molecule of acid, 
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and then identifying activity with the concentration of the hydro, 
gen-ion per unit of free water space in the sucrose solution. ^ 
change in the activity of the hydrogen-ion (produced from hydro- 
chloric acid) in the presence of sucrose cannot be accounted for 
by a space correction alone. In this case, the heat of dilution of 
the ion must be considered, and it is shown that by combining 
the two above factors it is possible to account for 80—90% 0 f 
the observed activity ; no definite conclusion is drawn as to the 
causes of the excess activity observed. It is pointed out, how- 
ever, that the excess might be attributed to an increased ionisation 
* of the acid, a modification of a suggestion originally made hv 
Scatchard (A., 1922, i, 230). The average degree of hydration 
of hydrogen chloride in solution between OTA and l’2N has been 
calculated by an examination of the kinetics of the inversion of 
■ sucrose by this acid, employing the data of hales and Morrell 
(A., 1922, ii, 832). It is shown to be approximately 7. J. F, g. 

Electrolysis of Acetic Acid with Commutated Direct 

Current. Emil Battr ( 7i . ElektrocJiem,, 1923, 29, 105 — 110). 

Solutions of acetic acid of various concentrations and also solution? 
of potassium acetate in acetic acid have been electrolysed between 
bright platinum electrodes by means of commutated direct current, 
The products of electrolysis consist of carbon dioxide and hydro- 
carbons, the latter consisting of approximately equal volumes of 
ethane and methane. The results are discussed in connexion with 
the author’s hypothesis of the optically sensitised photolysis. 

J. F. S. 

Separation of Methyl Oleate and Linoleate by Fractional 
Distillation. I^mile AndrJ; (Compt. rend., 1923, 176, 686 — 
689).- — -The separation by fractional distillation under pressures 
of I — 3 mm. of mixtures of methyl oleate and linoleate was 
attempted, but the polymerisation which occurred during the long 
series of repeated distillations that was necessary proved a serious 
obstacle against the isolation of the higher boiling methyl linoleate 
in a pure condition. The highest iodine value obtained was 160, 
as compared with 172*7 for the pure ester. A certain quantity 
of fairly pure methyl oleate was, however, obtained .having an 
iodine value of 92—95, by uniting the fractions with the lowest 
iodine values and redistilling. It is suggested that the addition 
of a small quantity of a phenolic substance (antioxygen) to the 
esters might facilitate the separation. G. F. M. 

The Course of the Reaction in the Acetoacetic Ester 
Synthesis. K. H. Meyer ( Z . angew. Chem ., 1923, 36, 169).— 
Scheibler’s view (ibid., G; cf. also this vol., i, 82) that, in the above 
synthesis, ethyl sodioacetate is first formed and reacts with a 
second molecule of ethyl acetate to give a salt-like condensation 
product, which is then decomposed by acids into alcohol and ethyl 
acetoacetate, was put forward by the author ten years ago 
(Arnden, 1913, 398, 49). Whilst in the latter case the explanation 
was based on analogy with ethyl sodiomalonate, Scheibler s work 
appears to afford experimental proof of it. W. T, K. Ik 
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Action of the Grignard Reagent on Keto-acids. Philip 
^ Porter (J. Amer. Ckm . 8oc. f 1923, 45, 1086—1087).— 
[^vulio acid reacts in ethereal solution with magnesium methyl 
odide to give isohexolactone, and with magnesium ethyl bromide 
^ give the lactone of y-hydroxy-y-methvlhexoic acid, the yields 
being 31’5% anc * 35T%, respectively. The yields of these com- 
pounds previously obtained, starting from ethyl lsevulate, are 

30 35% (Noyes and Marvel, A., 1917, i, 455) and 35% {Grignard 

md Moiasan, A., 1903, i, 31), respectively. W. S. N. 

The Hydroxy-acids Contained in an Oil from Grape Stones. 

$mile Andr£ ( Compt . rend., 1923, 176, 843 — 845). — The hydroxy- 
acids, the presence of which in oil of grape stones has previously 
been established (ibid., 1921, 172, 1296), were isolated from the 
other fatty acids which accompanied them by taking advantage 
of the partial insolubility of the hydroxy-acids in light petroleum 
1(V ben a relatively high proportion is present in the fatty acid mixture, 
and, secondly, of the greater solubility of the lithium salts of the 
hydroxy-acids, which results in their accumulating in the mother- 
liquors from the crystallisation of the lithium soap. By repeated 
alternate application of these two principles, 15 — 16% of the 
original material was separated as a viscous liquid, having saponific- 
ation value 222, iodine value 69*2, and average molecular weight 
252*2. It is concluded that the acetyl value of the oil of grape 
stones cannot therefore be attributed to ricinoleic acid, but rather 
to hydroxy-acids of lower molecular weight containing C 14 to C 16 . 
There would appear to be at least two such hydroxy-acids, 
one saturated, and the other having an ethylenie linking. 

G. F. M. 

Synthesis of an Acid of the Digitoxonic Acid Group. Geza 
Zempl&t (Ber. } 1923, 56, [2?], 686 — 689). — An acid which closely 
resembles natural digitoxonic acid in structure and properties 
has been obtained by the condensation of crotonaldehyde with 
ethyl bromoacetate and oxidation of the product with perbenzoic 
acid. 

Eihyl ^hydroxy- Ay-kexenoate, CHMelCH^JH^Hj’CHg’COgEt, b. p. 
8670*5 mm., is prepared by the addition of activated zinc to a 
well -cooled mixture of crotonaldehyde and ethyl bromoacetate. 
The success of the operation (which’ is fully described in the 
original) appears to be greatly dependent on details ; replacement 
of zinc by magnesium leads to less satisfactory results. The ester 
is oxidised by perbenzoic acid in chloroform solution, and the 
product converted by barium hydroxide into barium fiyh-trihydroxy- 
n -hexoate, which could not be caused to crystallise. The corre- 
sponding free acid does not exhibit any tendency towards crystal- 
lisation; it yields a hydrazide, C|oH 18 0 4 N.>, coarse, colourless 
crystals, m. p, 159°. H. W. 

Preparation of Oxalic Acid from Acetylene. M. Lfcretia 
* bis ™> aiM * J A. Nieuwland (J. Amer. Ckem . 8oc. t 
W-d, 45, 795— 799) —Oxalic acid can be prepared by passing 

r* 
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acetylene into dilute nitric acid (75% by volume), with rnercua, 
nitrate as catalyst. An acetylene-mercury compound i s fu 
formed, which gives acetaldehyde with part of the nitric acid; ty, 
aldehyde is then oxidised to oxalic acid by the nitric acid. Oxalic 
acid is also formed by the action of (1) nitrogen oxides on acetylene 
(2) nitrogen oxides on acetaldehyde, (3) acetaldehyde vapour oil 
nitric acid. 

Acetaldehyde can be obtained by passing (1) acetylene overdo 
mercuric nitrate, (2) nitrogen oxides over metallic mercury, 
then passing acetylene over the resulting salt. The mercury sail* 
may be regenerated, after reduction, by means of nitrogen oxides 

W. S. N. ' 

The Decomposition of the Peroxides of Succinic, Fumaric 
and Benzoic Acids by Heat and their Relation to the 
haviour of the Corresponding Salts on Electrolysis, pg 

Fichter and Albert Fritsch (Hdv. Ghim . Acta, 1923, 6, 329^ 
336).— In a previous paper (A., 1918, i, 369), it was suggested that 
in the Kolbe hydrocarbon synthesis by the electrolysis of salts 
of organic acids, unstable peroxides are formed intermediately 
and are decomposed by the relatively high temperature of tfe 
anode, forming the hydrocarbon. Confirmation of the theory is 
obtained from a study of the decomposition of peroxides of succinic, 
fumaric, and benzoic acids. Succinyl peroxide (purity about 86%} 
decomposes explosively when heated in a bomb, forming a mixture 
of gases containing 55*2% of carbon dioxide and 21*1% of ethylene, 
the volume ratio being 2*6:1 instead of the theoretical 2:l! 
Gentler decomposition by heating in boiling xylene gave a ratio 
2*25:1. Electrolysis of succinates gave a very similar ratio, 
2*4 : 1. Fumaroyl peroxide could only be obtained in a very 
impure form by the action of sodium peroxide on fumaroyl chloride 
in ice-water. When decomposed in the bomb it gave 67*6% of 
the expected yield of carbon dioxide and 10*6% of acetylene, 
Electrolysis of sodium fumarate gave 19*9% of the theoretical 
yield of acetylene. Benzoyl peroxide decomposed explosively 
when heated in a bomb at 180 — 200°, giving 80*2% of the theoretical 
yield of carbon dioxide and 39*1% of diphenyl. By the electrolysis 
of benzoates, no diphenyl is produced, because the oxidation 
potential needed for peroxide formation is higher than the nucleus 
can carry without itself being oxidised (cf. Fichter and Knim- 
menacher, be. tit). E. H. R, 

Ketens. XLVI. Attempts to Prepare Diketens. H. 

Staudinger and W. Kreis (Hdv. Chim. Acta , 1923, 6, 321- 
326). — It was hoped to prepare the diketen OCICH 'CHICO from 
ethanetetracarboxylic dianhydride. This anhydride can he ob- 
tained by treating ethanetetracarboxylic acid with an ethereal 
solution of oxalyl chloride, or by the action of oxalyl chloride on 
the silver salt, as well as by the method of Philippi and Hanusch 
(A., 1920, i, 594). When heated under reduced pressure, 
anhydride gives no trace of keten ; with aniline, it gives a diamhd® 
which, when heated, decomposes into carbon dioxide and succib- 



ORGANIC CHEMISTRY. 


L 439 


fl-OHfO 

;Me*CH 2 *CMe 

$o—o— CO 


Ln ilid e . When ethylenetetraearboxylic acid is boiled for several 
lays, a new acid is formed, which appears to be ethyl m etri carboxylic 
icid, m. p- 180—184°. 

With oxalyl chloride, the tetracarboxylic acid or its silver salt 
lecomposes, forming a brown, amorphous compound, which appears 
Q jj e a polymerised form of a new carbon suboxide, CO!C!C!CO. 
\ similar brown, amorphous substance is formed, together with 
liphenylacetic anhydride, by the action of diphenylketen on 
ethylenetetraearboxylic acid. Dimethyldicarboxyglutaric dianhydride 
(annexed formula) was obtained by the action of 
diphenylketen in ethereal solution on dimethyldi- 
carboxyglutaric acid. It forms colourless crystals, 
m. p. 126 — 127°. When heated, the anhydride 
decomposes without formation of any trace of 
t diketen. E. H. R. 

Cellulose Chemistry. III. Bromoparacetaldehyde and 
yionobromoacetaldehyde . Preparation, Properties, and 
Jtilisation for the Synthesis of Bromo- and Hydroxy-cyclic 
ketals related to Polysaccharides. Harold Hibbert and 
Harold Sanford Hill (J. Amer. Chem. Soc., 1923, 45, 734 — 751).— 
Bromoparacetaldehyde (cf. Helferich and Speidel, A., 1922, i, 6), 
Ahich is prepared by the addition of bromine to cold paracetalde- 
lyde in the presence of sunlight, breaks down on slow distillation 
nto bromoacetaldehyde (semicarlxizone, long, Hat needles, m.p. 128°, 
lecomp.), the polymerisation of which to the trimolecular com- 
jound occurs spontaneously, more rapidly in the presence of con- 
centrated acids. The bromo ^aldehyde has been used to prepare 
cyclic acetals, the essential structure of which is present in maltose, 
lellobiose, l<evoglucosan, diamylose, and the cellidose unit. 

The cold, crude product of bromination of paracetaldeliyde 
reacts with tx-bromohydrin, with formation of bromoeikylidme 
mmohydrin, a heavy oil, b. p. 118 — 120°/10 mm., yield 56%, and 
frith ethylene glycol with formation of bromoctkylidene glycol, a 
aeavy oil, b. p. 63 — 65°/12 mm.; the latter is also obtained in 
12% yield when ethylene glycol is heated at 100° with a little 
mlphuric acid and the “ crude syrup,” obtained by extracting the 
irude bromination mixture by means of ether. Under similar 
conditions, trimethylene glycol reacts with the “ crude syrup,” 
fielding bromoethylidene trimethylene ether, b. p. 80 — 86°/12 mm. 
similarly, glycerol, “ crude syrup,” and sulphuric acid give bromo- 
tihylidene glycerol , b. p. 137*—140°/15 mm., alternative formula 
or which are suggested ; this compound is decomposed by means 
rf 3'5% aqueous potassium hydroxide, with formation of : 

^ tt (a) colourless crystals, m. p. 

I O-VH 
CH 2 -OH CHj'OH 

(II.) 


CH,-CH<°' ( i !H « 

| O'CH 


D 


-CH, 


30°, b. p. 70°/15 mm., prob- 
ably (I) ; and (&) clear, viscous 
syrup, b. p. 145715 mm., 
probably (II). Mannitol re- 
. , acts in the presence of con- 

n rate( l hydrochloric acid with cold, freshly distilled bromo- 

r* 2 


(I.) 
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acetaldehyde to give di (bromoethylidene) ■ rmnniio l , 
C 6 H 8 (OH) 8 (<°>CH-CH 2 Br) 2> 

slender, white needles, m, p. 137 — 141°, but this is not produced 
either the extracted syrup or the crude bromination mixture, ft ^ 
shown that acetaldehyde and a-bromohydrin react in the presence 
of a trace of iodine to give ethylidene bromohydrin, a colourless oil 
b. p. 168-169°. W. S. X ' 

The Preparation of Mesityl Oxide. Ken 6 Locquin (4 Wi 
Chim., 1923, [ix], 19, 32— 44) —A general survey of various 
methods shows that they may be grouped in two series, (a) those 
in which condensation and dehydration of two molecules of acetone 
are effected simultaneously, (6) those in which diacetono alcohol 
[isohexane-P-one-S-ol] is obtained as an intermediate. The author 
considers that a simple standard method is required, and gives 
details of one based on condensation under the influence of sodium 
hydroxide solution and subsequent dehydration by means of oxalic 
acid. Only 20% of the acetone reacts, and from this portion a 
75% yield is obtained ; the remainder may be recovered unchanged 

H. J. E. 

Some Constitutional Problems of Carbohydrate Chemistry. 
James Colquhoun Irvine (T., 1923, 123, 898— 921).— A lecture 
delivered before the Chemical Society on February 22nd, 1923. 

The Influence of some Normal Salts on the Mutarotation 
and Specific Rotation of Dextrose. Hans Murschhausek (Bo- 
chem. Z', 1923, 136, 66—70). — The velocity constants of the 
mutarotation of dextrose have been determined in the presence 
of a number of simple inorganic salts of the alkali and alkaline- 
earth metals and a few acetates in N-, 2N-, and lA-concentrations 
of the salts. Of those examined, potassium chloride and bromide, 
like sodium chloride, retard the mutarotation, but hydrolysed 
salts of acetic acid accelerate it. The final value of the rotation of 
dextrose is influenced by the presence of salts, and twenty values 
are recorded ranging between [aj^ +47 -4 and 61 - 2, the former 
for 4A-potassium iodide and the latter for 4A T -calcium chloride. 

’ H.K. 

Physico-chemical Studies on Biological Reactions. III. 
Mutarotation of Sugars. Paul Hirsch and Anna Elisabeth 
Kossuth (Fermentforsch., 1922, 6, 302 — 339). — The use of hole's 
interferometer to foLlow the course of the mutarotation of dextrose 
and lactose shows that the refractive indices of solutions of these 
sugars prepared from the oc-modifications undergo slight increase 
in the refractive index, whilst those of solutions of the (3* modifications 
show slight decrease, during the period of mutarotation (cf , Schmoeger, 
A., 1892, 948; Stolle, A., 1901, i, 368, 507; Trey, A., 1904 , i, 292; 
Babe, A.. 1911, i, 14). These results throw doubt on Hudson’s theory, 
that mutarotation of the sugars is due to hydration or dehydration 

Gradual increase in refractive index occurs also during jje 
conversion of succinic anhydride into the acid, and during 
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solution of trimeric formaldehyde into simple molecules in aqueous 
olution ; the results obtained in the latter case support Auerbach 
nd BaischalTs view that this resolution is accompanied by hydr- 
'tion (A., 1905, i, 859; 1908, i, 131). T. H. P. 

Huoroacetyl Derivatives of Sugars. I. D. H. Brauns 
j jimer. Chem. Soc,, 1923, 45, 833 — 835). — Fluorotelra-aceiyl- 
ilucose, m. P- 108°, fluorohepta-acetylcettufose, m. p. 187°, and flwro- 
rincetylxylose, m. p. 87°, are prepared by the action of liquid 
wdrogen fluoride on the relevant acetyl sugar. The latter is 
jlaced in the receiver attached to a retort in which potassium 
lydrogen fluoride is heated. The operation takes thirty minutes, 
the methods of analysis are given. W. S. N. 

Dextrose and Sucrose Monosulphates. V. T. Soda (Bio- 
:hem. 1923, 435, 621 — 628; cf. A., 1922, i, 980). — By the action 
3 f chlorosulphonic acid in chloroform at —10° on dextrose (18% 
3XC ess) in dry pyridine, dextrose monosulphate is formed, and can 
be isolated without the intervention of the acetyl derivative. The 
solvents are removed, and the aqueous solution of the syrup suit- 
ably treated with lead oxide, barium carbonate, and silver sulphate 
to remove chlorides and sulphates. The crude barium salt is 
precipitated by alcohol. The pure brucine salt, crystallised from 
acetone, has m. p. 183° and [*]rP —5-6 (final value). The barium salt 
crystallises with 2C 2 H 6 0; the anhydrous salt has [a]t 7 +32°. 
In a similar manner, sucrose gives barium sucrose monosulphate 
diakohdate. The alcohol-free salt has [a]?, 2 -f 37-6°. H. K. 

Mannose from White Spruce Cellulose. E. C. Siierrard 
and G, W. Blanco (J. Amer. Chem. Soc., 1923, 45, [4], 1008— 
1013).— Extraction of spruce wood flour by means of 2*8% sodium 
hydroxide solution gives no mannose, but the latter is formed 
when the alkali- extracted wood is hydrolysed by means of 5% 
hydrochloric acid. Moreover, an equal or even greater amount 
of dextrose is simultaneously produced, the total sugars formed 
being approximately equivalent to the cellulose removed. By the 
solution of cellulose in zinc chloride-hydrochloric acid solution or 
in Schweizeris reagent and reprecipitation, different amounts of 
mannose are removed. It is concluded that the mannose is not 
present as a mannan, and that either (1) if the mannose is not 
in true combination with the cellulose neither is part of the 
dextrose, or (2) both mannose and dextrose are loosely attached 
to the cellulose nucleus and hydrolyse with equal readiness. The 
latter alternative is probable, since mannose is found to be dis- 
tributed in the a-, (3-, and y-portions of the cellulose. W. S. N. 

Attempts to Prepare Isomeric Osazones. Dimorphism of 
Two Hydrazones of Galactose, Olof Svanberg (Arkiv Kem. 
mn. Gecl 1922, 8, No. 25, 1 — 19).— Attempts to obtain a third 
(y) form of glucosazone and of glucosephenylmethylhydrazone were 
unsuccessful. . Glucosephenylmethylhydrazone is converted by 
P enyihydrazine into glucosazone. All the specimens of glucos- 
azone °9tained, from whatever source, melted at about 204—206° 
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(deeomp.), and had initial [a] D — 104dz2° in pyridine solution 
showing weak mutarotation. Glucose- a-phepylhydrazone melts a,t 
about 14&°, and has initial [aj, —87° and final [ajo —53° in aqueous 
pyridine. Its mutarotation was studied between p K 4'9 and 13-g 
and was found to be accelerated both by alkalis and by acids 
The m. p. of glucose- ( 3 -phenylhydrazone was found to be 115 ^ 
116°, a lower value than that given by Behrend (A., 1907, i, 4 gn 
The mutarotation of this substance is accelerated by acids and 
retarded by alkalis. In weak acid, the negative rotation increases) 
very rapidly at first, then passing through the equilibrium valu^ 
given by the a-compound; the equilibrium solution probably con. 
tains the y-form in addition. 

Galactosephenylmethylhydrazone is converted by phenylhydrazine 
in pyridine-acetic acid . solution into galactose-phenylhydrazonti, 
the latter, in dilute acetic acid solution, being rapidly converted 
by phenylmethylhydrazine into the phenylmethylhydrazone. 
Galactosazone has initial [«] D +121 ±2° in pyridine solution. 
Galactose-phenylhydrazone and -phenylmethylhydrazone (rf. 
VotoSck, A., 1921, i, 544) both exhibit dimorphism, which (at 
any rate, in the former case) cannot be correlated with constitu- 
tional differences. The phenylhydrazone crystallises from hot 
solutions in leaflets, from cooler ones in needles, which change 
into leaflets on keeping. E. E. T. 

The Hydrolysis of Maltose by Extract of Malt. L. 

Maquenne (Compt. rend'., 1923, 176, 804- -806). — The reducing 
power of a preparation of malt extract to which maltose has been 
added increases in comparison with that of the malt alone up to 
a certain limit, which varies with the temperature. The maximum 
increase is attained at about 50°, whilst at 60° the increase is very 
small. These facts can be explained most naturally by the 
assumption that malt extract contains maltase in addition to 
amylase, and that the maltose is, by its action, partly hydrolysed 
to glucose. This observation will obviously throw doubt on the 
conclusions drawn from results obtained on the hydrolysis of 
starch by malt extract and based on the assumption that maltose 
was the sole product of hydrolysis (Maquenne and Boux, A., 1906, 
i, 327, 547; ii, 623). .G.E.M. 

Carbohydrates. III. The Action of Phosphorus Penta- 
chloride on Octa-acetylmaltose. Percy Brigl and Paul 
Mistele (Z. physiol. Chetn., 1923, 126, 120 — 129). — Octa-acetyl- 
maltose reacts with phosphorus pentachloride at 104—105° to form 
a- chloro - ( 3 ( ? ) • trichloroacetylhexa - acetylmal tose , m. p. 132 — 133 , 
[a]U -j- 80-0°, which forms white needles, soluble in benzene, 
chloroform, ethyl acetate, acetone, or hot alcohol. On. hydro- 
lysis with methyl-alcoholic ammonia, maltose is obtained, isolated 
as maltazone, decomp. 206°. This shows that the maltose 
is still intact. W - °* *■ 

Starch. F. W. Tiebackx (Pkarm. WeeJcUad , 1923, 60, 338- 
339 ) — The phosphorus stated to be always present in stared is 
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bably contained in an ester group which is removed by gradual 
'^jysis on keeping or warming; this explains the increase in 
onductivity and decrease in viscosity. S! I. L. 

Hydrolysis of Starch by the System : Neutral Salts + Amino- 
ids -bP^ 0116, Hugo Haehn ( Biochem . Z . } 1923, 135, 

■87—602). A 1% solution of soluble starch was treated with 

rarious quantities of a mixture of JV7 10-solutions of sodium, 
^tassium, and calcium chlorides, with the addition of alanine and 
^cine and albumose or Witte’s peptone. After incubation for 
e 37° ? the solutions were tested with iodine solution. In 
1 Y caseS) a disappearance of the blue starch iodide colour was 
Served and particularly with the mixture of salts, amino-acids, 
!nd peptone. The liquid reduced Fehling’s solution. The author 
>dii side rs the experiments prove the chemical hydrolysis of starch 
without the intervention of living matter. H. K. 

Solvents of some Cellulose Esters. Ernest Walter 
John Mardles (J. Soc . Chem. hid., 1923, 42, 127— 136t).— 1 The 
relative solvent power of single and mixed liquids for some cellulose 
icetates nitrates, nitroacetates, and chloroacetates was determined 
by investigating the temperature at which precipitation occurred 
on cooling^ or where this method failed by finding the amount of 
a non-solvent required to initiate precipitation. The solubility 
depends on the specific character of both the liquid and the cellulose 
ester; it has a high temperature coefficient, and many non-solvents 
may become solvents when suitably mixed with other solvents, 
and vice versa. In general the solvent power and degree of disper- 
sion of the cellulose esters are highest under conditions which 
admit of the greatest molecular attraction between the dispersed 
phase, and the dispersing medium. G. F. M. 

Hydrolysis of Pectin. Frank Tutin (Biochem. J., 1923, 17, 
83).— Theoretical. The author replies to various criticisms of his 
suggestion that pectin probably is the dimethyhsopropenyl ester 
of pectic acid. S. S. Z. 

Lignin. Walther Schrauth ( Z . angew. Chem>.> 1923, 36, 
149— 162).— Based on observations made by previous workers on 
the degradation and reduction products and derivatives of lignin, 
the author develops a theory of the constitution of this substance, 
which attempts to reconcile the conflicting deductions which have 
from time to time been made. It is suggested that the fundamental 
unit of the lignin molecule is formed by the condensation of three 
molecules of 5-hydroxymethylfurfuraldehyde, which is itself pro- 
duced by the internal condensation of carbohydrates. The unit 
so formed will consist of a compact condensed ring system, of 
which three of the outer rings are furan nuclei, and the other 
three outer rings and the central ring benzene nuclei. Hence under 
conditions favouring the fission of the furan rings, benzene deriv- 
atives appear as degradation products of lignin, and of the humic 
^ids, etc., which with the efflux of time are developed from the 
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lignin during coal formation. The theoiy is further ucve} 
to account for the formation of methoxyl groups, ligninsuhiK°^ 
acids, condensation products from the above fundamental 
and so forth. q p jjbt 

Transport Experiments with Electrometric [IonisaKi 
Derivatives of Hydroxylamine. William A. Noyes * 
James H. Hlbben (J. Amer . Chem. Soc ., 1923, 45, 355 — 3 ™?* 
Qualitative transport experiments have been carried out xZ 
aqueous solutions of trimethylamine oxide, hydroxytrimeth' l 
ammonium salts, methoxytrimethylammonium iodide e n, 0 ™ 
trimcthylammonium bromide, trimethyliodomethylammonium W 
oxide, and ethoxytrimethylammonium hydroxide. The soluti 
in many cases contained 7% of gelatin, and the cathode l2 
contained hydrochloric acid. It has been shown that in T l 
case an hydroxy-, a methoxy-, or an ethoxy-group remains with S 
nitrogen as a part of the kation. The linking of these 
the nitrogen must therefore be very different from that of th 
hydroxyl or other atom or group which travels toward the anJ 
during the electrolysis. The resistance of the solutions ofT 
methylamine oxide hydrate and of ethoxytrimethylammoni™ 
hydroxide seems more consistent with the hypothesis that 
hydroxyl-ion of these compounds is attached to the nitrooen br » 
principal valency of such a character that it is only slightly ioniL 
than with that of the unlocalised polar valency assumed bv lewis 
and Langmuir (A., 1920, ii, 243). J P 

Constitution of the Ampholytes, particularly the Amino- 
acids, and their Dissociation Constants. Niels Bjerrum 
{Z. physikal. Chem., 1923, 104, 147— 173). — A discussion of the 
constitution of ampholytes in which it is shown that the aliphatic 
ammo-acids in an undissociatcd condition are present almost 
completely (about 95%) as salt-like double ions + NE»*RC 0 / 
They are therefore not true amino-acids, but rather ammonium 
salts. The presence of hydrogen- or hyclroxyl-ions in their solutions 
does not indicate that they are acids, but that hydrolysis of the 
►salt has taken place. The constants k a and by which the acid 
and basic character of the amino-acids has hitherto been repre- 
sented, are not dissociation constants, but rather hydrolysis con- 
stants. The real dissociation constants, which give the strength 
of the acid and base within the neutralised amino-acid molecule, 
are K A ~K Hi y : k h and K n —K Ut0 : k„ where K Ut0 is the dissociation 
constant of water. The values of and Kb are such that they 
are in keeping with the demands of the structural formula. From 
the nature of the acid and basic groups the values of Ka anti 
may be deduced if the influence of the other substituents is taken 
account of in the usual manner. That the amino-acids contain 
no free amino-group is confirmed by many chemical reactions, 
and many physico-chemical properties are in keeping with a salt- 
like nature rather than with an acid character. This is seen 
.particularly in the fact that they increase the solubility of other 
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salts, and that they are more soluble in salt solutions than in 
water. ^? on 8^ aromatic amino-acids, there are also double 
ions of the the form ♦IfflL-R-OO,- and true ,Z„ “T 
m-R-COjH, with free amino- ’and carboxyl-^ an~me 
acid may be present in amounts from 10°4, to 90°/ Tn fn 
Of the aromatic phenols the double ion fom 
the tensions of the dissociation constants of an ampholyte it “ 
possible to deduce the ratio of the amounts of the two forms 
present. It is shown theoretically to be probable that for an 
ampholyte the product K,.K, cannot be smaller than 4A" 
that m k. . h cannot be greater than \K Kt ,. From this it fofe 
that the portions of an ampholyte present as anion and kate 
can never be more than 50%. A number of preliminan, S 
nients confirming the above-mentioned results are recorded ^ 

J. F. S. 

Epiglucosamine. P. A. Levune and G. M Meypr n ».vj 
Gkem., 1923, 55, 221— 227).— When triacetylmethylglucoside- 
p-chlorohydnn (Fischer, Bergmann, and Schotte, A 19 ‘> 0 ; 4 L 
is heated with concentrated ammonia, methylepislucosamine d 
obtained in the form of its ar.date, in. p, 214° (eon-0 after tnmin! 
brown at 210°, [«];? -130° in 2-5% hydrochloric acid. The corJ- 
sponding hydrochloride, long needles, has M“-13S° in 2-W 
hydrochloric acid. Methylepiglucosamine is readily hydwlvsed 
by hydrochloric acid; the isolation of epiglucosamine has not 
however been accomplished owing to the ease with which this 
compound loses a molecule of water with the formation of anhvdZ 

bee " iso,at€d in fo™ of its hydro- 

ear watA 

b’i8Q22^3^5> ion g> lemon-yellow needles, in. p. 207° fcorr ) r a T?o _ 4 i° 
(initial) in a solvent composed of four parts of mTii 1,1 ■ 

<** « ■* <% ™'«"? -w Wtgflfflirtg 

TT does not reduce Fehling’s solution, but acquires 
this property on hydrolysis; on the basis of this 
behaviour the annexed structure has been assigned 
X “? X the amino-group is in the y-position 
?x “J ^compound and in epiglucosamine 
follows from the preparation of the osazone of the 
i ““! see above), which excludes the alternative 
f-positwn. Th e space arrangement of this group 

!3*~S.i=WMSi Si. Ssdi 

E. S. 

Aortate^K 11 w f: C * d n ^f 63 to Ferric Chromic 

Clm., 1923 126 ? A ° HEl,MK0 (Z- ™or 9 . 

‘bromic chlorides’ hV t^ 3 °^ : T Com ? OUn 1 d8 formed from feiTie or 
mondes by the addition of sodium acetate and weakly 


i/S- 

H'Pi 

nh 2 -ch I 

H-y I 

H-C-OH 

CH.-0H 
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basic acid amides are described and formulae suggested. 'The 
general type of the parent compound is shown by (I). 


OH 


OH 


I /OAo s /OAc\ | 
Cr^OAc )Cr( OAc^Cr 
''OAc 7 x OAc / 


X 


(I) 



The central chromium atom is the only one exercising its full cci. 
ordination number of 6 : the others are co-ordinatively unsaturated 
and can presumably unite with one, two, or three molecules of an 
amide to give compounds of which II is typical. The compounds 
form coloured crystalline powders, brick red in the case of iron, and 
dark green in the case of chromium. The iron salts are easily 
soluble in cold water to garnet-red solutions, which are, however, 
unstable, so that recrystallisation from water is impossible. They 
are less soluble in alcohol, but decompose in this solvent on long 
heating. Addition of pyridine to the alcoholic solutions results 
in the formation of salts with complex kations containing pyridine 
and four iron atoms, but no amide. 

The chromium salts are more stable than those of iron; they 
are easily soluble in water, giving neutral solutions (in contrast 
to those of iron, which are weakly acid) which are quite stable, 
even when boiled. They are less soluble in alcohol than the iron 
compounds, the solutions being more stable. 

Hem- aceiatodihydroxot ricarba mi deiri f e rri chloride , 
'[re 3 (OAc) 5 (OH) ? (CON 2 H 4 ) 3 ]Cl, 

crystallises from an alcoholic solution of hexa-acetatodihydroxotri- 
ferrichloride and carbamide with 2H 2 0. The anhydrous salt is 
obtained by the addition of ether to the mother-liquor. The 
corresponding perchlorate crystallises in small tablets, the nitrate 
forms small, rhombic tablets, and the chloroferrate crystallises with 
H 2 0 in domed prisms. 

IIexa-acetatohydro.rmquotricariiamidetrichromidiacetat,e, 

[O 3 (6Ac) 6 (0H)(H 2 0)(C0N 2 H 4 ) 3 ](0Ac) 2 ,2H 2 0, 
crystallises in green tablets from an aqueous solution of carbamide 
and the calculated quantity of the diacetate of the hexa-acetato* 
trichromibase. 

Hexa-aceModihydroxodicarbamidefrichromicMoride., 

[<> 3 (0Ac) 6 (0H) 2 (C0N 2 H 4 ) 2 ]CI,H 2 0, 
is prepared like the preceding compound, but using the chloride 
of the base ; the corresponding nitrate crystallises with 3H 2 0 in 
right-angled tablets. 

Hem-acetatodihydroxosesquicarbamidetrichromicUoride, 

[O 3 (0Ac) 6 (0H) 2 (C0N 2 H 4 )j. 5 ]C1,H 2 0, 
is obtained by the addition of the calculated quantity of carb- 
amide to the preceding chloride. 

Hexa-acetatodihydroxotrithiocarbamidetrichTomicJdonde, 

[Cr 9 (QAc) 6 {0H) 2 (CSN 2 H 4 ) 3 ]Cl l 3H 2 0, 
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rvstallises in well-defined prisms ; the corresponding nitrate 
? 2 HnO) perchlorate (2H 2 0) were prepared. 


[Cr s (OAc) 6 (OH) 2 (NH 2 Ac) 2 ]Cl, * 

crystallises from an aqueous solution of the hexa-acetatodihydroxo- 
tn chromich lor ide and acetamide in anhydrous crystals and is 
converted by addition of lithium nitrate into hexa-acelatodihydroxo- 
fflonMcetamidstrichrominitrate. It crystallises with 2H 2 0 ; the 
corresponding perchlorate crystallises with H 2 0 in prisms. H. H. 


Hydrolysis and Polymerisation of Cyanamide. H. C. 

Hetherington and J. M. Braham {J. Amer. Chem. Soc 1923, 
45 824—829). — The behaviour of cyanamide in both acid and 
alkaline solution has been studied and the course of the reaction 
followed by determinations of both cyanamide and carbamide. 

By the action of mineral or organic acids, or acid salts, cyanamide 
is hydrolysed to carbamide, without the formation of dieyano- 
diamide; the reaction is unimolecular, the velocity of hydrolysis 
increasing with increasing acid concentration within the limits 
studied. In alkaline solutions, cyanamide is hydrolysed to carb- 
amide, as well as polymerised to dicyanodiamide, the reaction 
probably being due to the catalytic influence of the hydroxyl- ion. 

Since the presence of acids does not bring about polymerisation, 
the latter cannot be explained on the equilibrium theory of Werner 
(T., 1915, 107, 715); the ionic theory suggested by Grube and 
Kruger (A., 1914, i, 152) is, however, quite satisfactory. W. S. N. 


/ 3 -Hy dr oxyglutar odinitr ile . E. Lespieau (Compt. rend., 1923, 
176 754— 756) . — fi-Hydroxyglutarodi nitrile, 

CN-CH 2 ‘CH{OH)»CH 3 -CN, 

was obtained as a viscous liquid, b. p. 202— 203°/ 11 mm., by the 
action of saturated potassium cyanide solution on the chloro- 
nitrile, CH 2 Cl*CH(OH)*CH 2 *CN, at a temperature not exceeding 70°. 
It has d^ 1*80S and n D 1*4805. On saturating with hydrogen 


bromide, a crystalline mass, m. p. 230°, consisting of the hydro - 
brmide, CN-CH^CHBrCHg’C^HBr, is formed, which when 
decomposed with potassium carbonate yields crystals of $-bromo- 
glutarodinilrile, m. p. 87- — 88°. G. F. M. 


Hydrocyanic Acid. An Ammono-carbonous Acid, an 
Ammono-formaldehyde, and a Formic Anammonide. 

Edward C. Franklin ( J . Physical Chem., 1923, 27, 167—186). — 
A theoretical paper in which an attempt is made to show that 
hydrogen cyanide possesses simultaneously the properties of an 
ammono-carbonous acid, of a formaldehyde of the ammonia system, 
and of a compound related to ammonia as the unknown formic 
anhydride is to water. That hydrogen cyanide is an ammono- 
carbonous acid , H’NC, is supported by the following reactions : 
its formation when carbon is heated in ammonia or a mixture of 
nitrogen and hydrogen ; the action of nitrogen in converting sodium 
cyanide in the presence of sodium into sodium cyanamide; the 
formation of sodium cyanamide from sodium cyanide and sodium 
azide; the formation of sodium dicyanimide by the action of 
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cyanogen on sodium cyanide; the action of sodamide on carbon 
carbon monoxide, and carbon dioxide; the reduction of sodiunj 
cyanamide and dicyanimide to sodium cyanide ; the oxidation of 
sodium cyanide to sodium cyanate ; the ammonolysis of ethyl 
carbylamine to ethylamine and hydrocyanic acid; the oxidation 
of methylcarbylamine to methylcarbimide ; and the reduction of 
hydrogen cyanide to methylamine. That hydrogen cyanide is an 
ammono- formaldehyde is supported by its polymerisation to form 
compounds of unknown constitution; its condensation to form 
aldol-like products; its formation of additive compounds with 
hydrogen sulphites, hydroxylamine, hydrazine, and phenylhydraaine 
and by the fact that the relation between hydrogen cyanide and 
methylamine is the same as that of an aldehyde to an alcohol 
That it is formic anammonide is shown by the fact that hydrogen 
cyanide bears an analogous relation to formamide, formamidine 
and the formimido-esters, respectively, as acid anhydrides do to 
acids. J. F. S, 

Magnesylamine. I. Giuseppe Oddo and Emanuels 
Calderaro ( Gazzclla , 1923, 53, i, G4 — 74). — To the compound 
obtained by treating an organo-magnesinm compound, such as 
magnesium ethyl iodide, in ethereal solution with dry ammonia 
the authors give, in accordance with the nomenclature proposed 
by Oddo (A., 1912, i, 721), the name magnesylamine. This pro- 
duct, like Grignard compounds, contains a molecule of ether, its 
composition being expressed by NH 2 , MgX,Et 2 0. Magnesylamine 
may be regarded as analogous to sodamide, better termed sodamine, 
but, unlike the latter, is obtainable easily and with constant 
properties. In the action of ammonia on magnesium ethyl iodide, 
the ethane liberated corresponds with only one of the hydrogen 
atoms of the ammonia : MgEtI+NH 3 =NH 2 4 MgI+C 2 H*. Like 
Grignard compounds, magnesylamine forms with pyridine an 
additive compound, NH 2 *MgI,2C 5 H 5 N. 

Magnesylamine reacts with acid chlorides giving the correspond- 
ing amides, the three stages of the reaction with benzoyl chloride 
being : NIL-Mgl + Ph-COCl = NH a -CPhCK)MgI, the latter 
+NH 2 *MgI=MgClI+MgIO , CPh(NH 2 ) 2> and the latter 
MgI*OH+NH 3 +NH 2 Bz. With ethyl benzoate, maghesylamine 
reacts, giving dibenzamide, together with a small proportion 
of benzamide : 2Ph-C0 3 Et+NH 3 *MgI=NBz 2 *MgI+2Et0H and 
NBz 2 ’MgI-hH 2 0=NHBz 2 -f Mgl-OH ; similarly, the reaction be- 
tween potassamide and benzoyl chloride yields a mixture of benz- 
amide and dibenzamide. Magnesylamine reacts readily with ethyl 
phthalate, giving phthalimide, and in ethereal solution unites 
easily with benzonitrile or nitrobenzene, which are regenerated 
when the products formed are treated with water. 

With benzaldehyde, magnesylamine reacts in two ways, one of 
the reactions, which yields mainly hydrobenzamide, being analogous 
to that between aldehydes or ketones and Grignard compounds, and 
the other to that between sodamide and aromatic aldehydes: 
(I) Ph*CHO-f NHj’Mgl^XHg'CHPh’OMgl ; 3NH a *CHPh-0MgI= 
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%I*0H + NH 3 + MgIO*CHPli*NH-CHPli-NH-CHPh-OMgI -> 
0H*CHPliOT-CHPh-NH-CHPh‘OH CHPhlN-CHPh-NICHPh. 
{ XI) Ph*CHO+NIL*MgI=2H+NHBz*MgI -> Ph*C0 2 NH 4 + 
jlgl-OH. Magnesylamine and benzophenone yield an additive 
compound, which gives benzophenone when treated with water. 

With acetonylacetone, magnesylamine reacts with great readi- 
ness, yielding 2 : 5-dimethylpyrrole : CH 2 Ac-CH 2 Ac+2KH 2 *MgI= 

,[. C H 2 ’CMe(NH 2 )'OMgI]^ 2[-CH a -CMe(NH 2 )-OH]^ 

An analogous reaction occurs when acetonylacetone is heated in a 
sealed tube at 150° with a slight excess of alcoholic ammonia (Paal, 
A., 1885, 1206). 

The compound formed from magnesylamine and nitrobenzene 
gives with pyridine, a yellow precipitate, consisting of the addMive 
compound, MgI-0-NPh(NH 2 ):0,C 6 H 6 N. 1\ H. P. 

Action of Acetylene on Zinc Ethyl. J. F. Dtjrand ( Compt . 
rend., 1023, 176, 992 — 993). — Zinc acetylide is formed according to 
the equation C 2 H 2 -f ZnEt 2 ~ZnC 2 H-2C 2 H s when acetylene is passed 
into a solution of zinc ethyl in light petroleum. It is a white 
substance, decomposed by water with formation of zinc hydroxide, 
and giving with ammoniacal cuprous chloride a red precipitate of 
copper acetylide. It is unstable in air, and becomes yellow on 
warming, owing to the formation of zinc oxide. G. F. M. 

Preparation of Dialkyl Mercury Compounds from the 
Grignard Reagent. II. Relative Stability of the Carbon- 
Mercury Linking in Dialkyl Mercury Compounds. C. S. 

Marvel and H. 0. Calvary {J. Amer. Chem. Soc., 1923, 45, 820 — 
823; cf. A., 1922, i, 329). — The reaction between the Grignard 
reagent and mercury halides has been applied to the production 
of dialkyl mercury compounds containing secondary and tertiary 
alkyl groups. The action of heat and of acids indicates that the 
carbon-mercury linking in CR 3 -Hg is less stable than that in 
CHR 2 ~Hg, and this in turn less stable than that in CH 2 R-Hg. 
Mercury di-sec.-butyl reacts in alcoholic solution with aqueous 
hydrochloric acid to give mercuric sec.-butyl chloride , m. p. 30*5°, 
and with aqueous hydrobromic acid to give mercuric sec.-butyl 
bromide, m. p. 39°. The Grignard reagent from sec, -octyl bromide 
reacts with mercuric chloride in ethereal solution to give mercury 
di-sec.-odyl, yield 52%, which decomposes when heated, with 
formation of free mercury; when the above Grignard reagent is 
treated with mercuric bromide, mercuric see. -octyl bromide, m. p. 
98°, is produced. The action of mercuric bromide on the Grignard 
reagent from tert. -butyl bromide leads to mercury di-teit.-butyl, 
b. p. 78— 82°/5 mm. with dccomp. ; if an excess of mercuric bromide 
is used, mercuric tert. -butyl bromide, m. p. 106°, decomp., is formed. 
Similarly, mercury di -tert. -amyl, b. p. 80 — 84°/5 nun., decomp., and 
'tmreuric tert.-amyl bromide , m. p. 82°, have been obtained. 

The indices of refraction of various liquid mercury dialkyl com- 
pounds are given. 

It is noted that the order of stability towards concentrated 
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hydrochloric acid is (1) mercury di-w-butyl, (2) mercury di-a#. 
butyl, (3) mercury di-ferf.-butyl. Similarly, mercury di-n.p r0 p‘j 
is more stable than mercury di-isopropyl. The same order of 
stability towards heat is noted. W. S. 

The Problem of Substitution in the Benzene Nucleus and 
the Thomson-Lewis-Langmuir Theory of Co-valence 

Ronald Fraser and James Ernest Humphries ( Chem . 

1923, 126, 161 — 168). — An attempt is made to account for the 
directive influence of substituents already present in the benzene 
nucleus in terms of the Thomson-Lewis-Langmuir theory of co- 
valence. The development of the theory is based on three postul- 
ates : (1) the tendency of a disintegrated octet is towards further 
disruption; and of a nearly completed octet towards completion' 
(2) the tendency towards octet stability of an atom with nearly 
completed octet is greater than the tendency to octet instability 
of an atom with disruption only incipient ; (3) the more nearly 3 
group approaches octet stability, the greater the ease of replace- 
ment at that point. It is considered that there can be all grades 
of octet stability between that exhibited in truly polar compounds, 
where an atom surrounded by a complete octet can exist as a 
free ion, and that present in typically non-polar compounds. It 
is shown that an ortho-para-direetive substituent, X, has the atom 
which is linked to the nucleus in a state approaching octet stability; 
hence the electrons arc drawn into X, making the nuclear carbon 
atom, C 1 , to which it is linked, positive and the ortho- and para- 
carbon atoms, 0 2 and C 4 , negative. A meta-directive substituent, 
Y, however, such as N0 2 , SO s H, etc., has the atom linked to the 
nucleus in a state of incipient octet disruption; it is therefore 
positive, C 1 becomes negative, and the meta-carbon atom, C 3 , is 
also negative, on the principle of induced alternate polarities. 
Since a negative carbon atom tends to deprive its attached hydrogen 
atom of its electron, it is evident that a hydrogen atom attached 
to a negative carbon atom is in a condition favourable, for substi- 
tution. It follows that a positive substituent such as N0 2f S0 3 B, 
etc., is meta-directive, and a negative substituent such as halogen 
is ortho-para-directive. The terms positive and negative here have 
the opposite significance to that which they generally carry. Benz- 
ene substituents arranged according to the Hollemann series follow 
a descending order of octet stability. It is shown that a group 
which favours substitution in the meta-position should favour 
replacement in the ortho-para-positions, as is well known to be the 
case. A labile group is one that tends to complete its octet, and 
is therefore attached to a positive carbon atom. The lability of 
such a group will be increased by a group such as X0 2 in the ortho- 
or para-position. The entering group should be of greater octet 
stability than the one replaced. The theory also explains the 
loosening effect of ortho-para-directing groups or substituents in 
the meta-position. On similar lines to the above, the effects 01 
two and three substituents in the benzene ring on the position 
taken up by an additional substituent are considered. B. H. B- 
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The Benzene Formula of Lely. S. C. J. Olivier ( Chm . 
Weekblad , 1923, 22, 143-144; J. D. van Roon ( ibid ., 144); 
rr A j. Schoutissen ( ibid ., 145) ; H. G. Derx and P. E. Hermans 
(ibid 145— 147 ).— Polemical. Replies to Lely (this vol., i, 99). 

1 '* S. I. L. 


Reaction of Nitrosyl Chloride on Toluene. E. V. Lynn 
an A Helen L. Arkley (J. Amer. Chm. Soc. } 1923, 45, [4], 1045— 
1047 • cf. A., 1919, i, 245 ; 1922, i, 417).— Although nitrosyl chloride 
is unaffected by benzene, it reacts readily with toluene in the 
sunlight) giving crystals of benzaldoxime hydrochloride; phenyl- 
uitrosomethane is presumably the initial product, but is evidently 
very unstable, since no blue coloration is produced. W. S. N. 

Separation of Xylenes. E. T. Clarke and E. R. Taylor 
(J Amer. Chem. Soc ., 1923, 45, 830— 833}.— The literature dealing 
with the preparation and separation of the xylenes is contradictory 

^Fr^onal distillation, selective sulphonation, crystallisation of 
the sulphonic derivatives, and selective hydrolysis of xylenesulphonic 
acid all lead to a partial separation of the three xylenes, but none 
of these processes alone is entirely suitable for the isolation of 
o-xylene and p-xylene. 

( satisfactory procedure is described in which the above processes 
are combined [cf. J.S.C.I., 1923, 391a], W. S. N. 

A New Synthesis of Cumene and j>-Cymene. L. Bert 

(Cmpt, rend., 1923, 176, 840— 842).— Cumene and p-cymene were 
obtained by the action of 1 mol. of magnesium phenyl bromide, 
and magnesium p-tolvl bromide, respectively, on an ethereal 
solution of 1 mol. of isopropyl sulphate, according to the scheme 
PhMgBr-f- S0 4 (CHMe 2 ) 2 — * CHMe 2 Ph + MgBrS0 4 *CHMe 2 . The yield 
of cumene, b. p. 151 — 152°/720 mm., amounted to 10%, and 
approximately the same for p-cymene, b. p. 173—175 / 720 mm. 
The substances were each identified by the preparation and isolation 
of the respective barium sulphonates. G. F. M. 

Primary Tar Oil. R. Warrington and E. Moehrle (Bren- 
atoff-Gkm., 1923, 4, 81— 84).— Oil from primary tar was freed 
from phenols and bases, and fractionated under reduced pressure. 
Unsaturated compounds were removed by dilute sulphuric acid, 
with which, as they were highly unsaturated, they readily com- 
bined, The percentage loss was noted, and the purified residue 
treated with cold concentrated sulphuric acid to separate aromatic 
compounds as sulphonic acids, which were afterwards decomposed 
by steam. The residue consisted of paraffins and naphthenes, 
which are very difficult to separate, but some success was achieved 
by the use of fuming nitric acid which attacked the latter. The 
following compounds were proved to he present in the oil : a 
homologue of indene, ^-cumene, durene, naphthalene, 1 -methyl- 
naphthalene, 2-methylnaphthalene, 1 : 6-dimethylnaphthalene. In- 
dications were obtained of the presence of decahydronaphthalene, 
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dodecahydrodiphenyl, perhydrofluorene, and perhydroacenaphth. 
ene. Comparisons are made with coke-oven tar oil. T. S. W. 

Nature of the Hydrocarbons Present in Primary Tar 
Light Oils. F. Schutz (Brenstoff-Chem., 1923, 4, 84). —Hydro, 
carbons are the chief constituents of primary tar light oil— the 
following series occurring with very few gaps in the homology . 
paraffins, C n H 2n+2 ; olefines, C^H^; diolefines, Cji^j 
cyclic diolefines, C n H 2rt _ 4 ; aromatic hydrocarbons, . CnH^j 
reduced aromatio hydrocarbons (naphthenes). The chief consti* 
tuents of primary coal tar “ benzine,” the light oil fraction boiling 
up to 150°, are aromatio hydrocarbons, then come the olefines in 
much smaller amounts, whilst only very small quantities of paraffin 
and other hydrocarbons are present. In researches on “ benzines ” 
from other tars (Fischer and Gluud, A., 1919, i, 379), little or no 
benzene was found, pentane and hexane chiefly being isolated. 
The cause of the difference may lie in the origin of the coal, or 
more probably in the method of distillation employed. 

T.S.W. 

Occurrence of Ketones and Aldehydes together with 
Sulphur Compounds in Primary Tar Light Oil. F. Schutz 

(. Brenstoff-Chem 1923, 4, 84; cf. J . Soc. Chem. Ind., 1923, 175a).- 
The 30—75° fraction of the light oil from primary tar contains about 
14% of acetone, corresponding with 0*5 to 1 kg. per ton of coal. 
Acetaldehyde, paracetaldehyde, acetonitrile, methyl mercaptan, 
dimethyl sulphide, and carbon disulphide are present in smaller 
amounts. T. S. W. 

The Basic Properties of the Nitro-group. ISmile Chee- 
BULtEZ (. Hdv . Chim. Ada, 1923, 6, 281— 286).— When an equi- 
molecular mixture of nitrobenzene and sulphuric acid monohydratc 
is cooled to —10° to —20°, after some delay the liquid crystallises 
in very pale green needles, m. p. 11°, having the composition 
C 6 H 5 *N0 2 ,H 2 S0 4 . That the crystals are really those of a com- 
pound is shown by the fact that crystallisation of the equimolccular 
mixture cannot be induced by crystals of either nitrobenzene or of 
sulphuric acid, but is started at once by a crystal of the 1 new com- 
pound. By water and by solvents not miscible with sulphuric 
acid, the compound is split into its constituents, but it can be 
crystallised by cooling from an ethereal solution. Further evidence 
that compounds arc formed between nitro -derivatives of hydro- 
carbons and sulphuric acid is afforded by the observation that 
nitromethane, nitrobenzene, and the three iiitrotoluenes when 
dissolved in sulphuric acid increase its electrical conductivity. 
This increase in the case of p-nitro toluene, which has the greatest 
effect, is about half as great as the increase caused by the weakly 
basic 1:2: 4-dinitroaniline, It is therefore considered that mono- 
nitro-derivatives of hydrocarbons are very weak bases forming 
salt-like compounds with strong acids. In the di nitro-derivatives, 
this basic character has disappeared, for the dinitrobenzenes 
diminish the conductivity of sulphuric acid. Perchloric aci 
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in 70% aqueous solution has a powerful solvent action on nitro- 
compounds, possibly due to the formation of a loose compound 
between the acid and the nitro-group. E. H. R. 

preparation of Potassium and Sodium Arylsulphoniodo- 
amides. Elwyn Roberts (T., 1923, 123, 849-853). 

Preparation of a New Chloroethyl Ester [p-Chloroethyl 
Toluene -p-sulphonate], and the Treatment of Phenols, 
Alcohols, and Amino-compounds therewith. British Dye- 
stuffs Corporation, Ltd., W ill iam Henry Perkin, and George 
Roger Clemo {Brit. Pat. 193618). — P- Chloroethyl tduene-p-mlphmcde 
is obtained in good yield as a colourless syrup by boiling toluene- 
p-sulphonyi chloride with ethylene ehlorohydrin for three hours. 
It boils at 210°/21 mm., and condenses readily with phenols, 
aromatic alcohols, and amines to give ethers, substituted diamines, 
etc. Thus on heating with phenol in presence of sodium hydroxide 
p. chloroethyl phenyl ether , OPh*OH 2 ‘CH 2 Cl, a pleasant smelling oil, 
b. p. 217—220°, is obtained as the main product, together with 
diphenylethylene ether , OPh*CH 2 *CH 2 'OPh, in lesser amount. Similar 
p-chloroethyl ethers are obtained from the cresols and naphthols. 
The' chloroethyl ethers react readily with amines, giving p-phenoxy- 
ethyl derivatives of these bases. Thus (B -naphthyl- p-chloroethyl 
ether gives with dimethylamine p - naph thyl-fi-dim ethylaminoetkyl 
ether , of which the hydrochloride , m. p. 185°, has a local ansesthetic 
action. Benzyl alcohol on treatment with p-chloroethyl toluene- 
p-sulphonate and sodium hydroxide gives benzyl p -chloroethyl ether , 
b. p. 95 — 110°/16 mm. This substance also reacts readily with 
amines, for example, from diethylamine benzyl 'i-dieihylaminoethyl 
ether is obtained. P-Chloroethyl toluene -p-sulphonate reacts with 
amines in presence of sodium carbonate ; on heating with aniline, 
for example, a mixture of diphenylethyk nediami ne , and diphenyl- 
piperazine is obtained, whilst with methylaniline the main product 
is diphenyldirnelhylethyknediamine , NMePh*CH 3 *CH 2 »NMePh, and 
some methyl-fi-chloroethylaniline, b. p. 124° /10 mm., is obtained, 
p -Chloroethyl toluene -p-sulphonate also reacts with w-nitrophenols 
and with aminopkenols, yielding chloroethyl ethers, but the amino- 
group must previously be protected by acetylation. o-Acetamido - 
phenyl {J- chloroethyl ether forms long prisms, m. p. 97 — 98°. 

G.F.M. 

New Type of Synthesis. I. Reaction between Halogen- 
Alkyl Sulphonates and Organomagnesium Halides. Henry 

Oilman and N. J. Beaber ( J , Amer, Chem. Soc 1923, 45, 839 — 
842).— A preliminary study has been made of the reaction between 
various organomagnesium halides and halogen-alkyl esters of 
toluene-p-sulphonic acid. In all cases the MgX group is replaced 
^ ^ group (cf. Ferns and Lapworth, T., 1912, 

The following compounds were obtained with P-chloroethyb 

luene-p-sulphonatc : p-Chloroethylbenzene, yield 36%, from 
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bromobenzene ; y-chloropropylbenzene, 59%, from benzyl chloride • 
fj-chloroethylphenvlacetylene, 75%, from phenylacetylene, and 
P-chloroethyl benzoate, 5%, from the benzoate PhCOgMgBr 
y-Chloropropylbenzene was obtained in 31% yield from bromo! 
benzene and y-cMoropropyl toluene-p-sulpkonate, b. p. 216— 2 l 9°/]7 
mm., df 1*2674, w 20 1*5230. W. S. N 

Sodium Toluene-p-sulphochlor amide ( ' ‘ Chloramine ,T ), and 
Its Effect on certain Organic Substances. N. 0. Engfeldt 
(Z. physiol. Che m., 1923, 126, 1 — 28). — The action of hypochlorite 
solutions on various organic substances has already been investig. 
ated by the author (cf. A., 1922, i, 812), and similar experiments 
have now been carried out with “ chloramine.” Fats and carbo- 
hydrates are found not to react with “ chloramine.” Amino* acids 
react very similarly, qualitatively and quantitatively, as with 
hypochlorite. Hippuric acid, on the other hand, is not affected by 
the reagent, to which the -CO*NH- linking appears to be resistant 
In accordance with this, proteins and peptones are much less 
affected by the reagent than by hypochlorite. Free ammonia 
and certain aldehydes also react with it to a much less extent 

W. 0. K. 

Syntheses in the Indene Series. IV. A. P. Orekhov [with 
V. Schapir] (J. Buss. Phys. Ckem. Soc. y 1916, 48, 1820 — 1826) — 
2 : 3-Diphenylindene is synthesised by the dehydration with 
phosphoric oxide of 't$y4riphenyl'propane-a.$-diol, m. p. 159 — 160°, 
prepared by the action of magnesium benzyl chloride on benzoin. 
Dehydration with acetyl chloride gives a 35% yield of the diphenyl* 
indene together with a 50% yield of monoacetate of the diol, m. p. 
176 — 177°, which is the sole product of the action of acetic 
anhydride. B. T. 

Syntheses in the Indene Series. V. A. P. Orekhov (J, 
Russ. Phys. Chem. Soc.. t 1916, 48, 1827— 1829).— The method of 
the synthesis of indenes from substituted bromopropanes by the 
elimination of hydrogen bromide, is applied with success to the 
synthesis of indones. The dibromide of benzylidenedeoxybenzoin, 
COPh’CPhBrCHPhBr, is heated at 140 — 145°. A copious evolu- 
tion of hydrogen bromide takes place and an 89% yield of 2:3- 
diphenyl-l-indone is obtained. B. T. 

Azulene. Boland E. Kremers ( J . Amer . Chem . Soc. f 1923, 
45, 717 — 723). — The isolation of azulene, b. p. 135-6°/H nun., 
167 — 168-4°/ll mm., from oil of milfoil (cf. Shemdal, A., 1915, 
i, 82, 702) has been slightly modified and the absorption spectrum 
plotted. The hydrocarbon, b. p. 130 — 140° /20 mm., pfoduced by 
complete reduction by means of hydrogen and palladium, has the 
formula C%H 28 (cf. Shemdal, loc. cit. ; also Augspurger, Science, 
1915, 42, 100), and is dicyclic. Reduction may also be effected, at 
least partly, by means of sodium amalgam, but not by aluminium 
amalgam. Azulene forms ill-defined additive products with 
bromine, nitrogen trioxide, and nitrosyl chloride, and apparently 
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, a iso a sodio-derivative from which the hydrocarbon is 
10 regenerated by means of hydr- 

CMe 2 " *’ ’* 


CMe 2 


Me; 


oxylie reagents. The oxidation 
of azulene (for which the an- 
nexed formula are proposed) 
by means of alkaline potassium 
permanganate, leads to carbon 
l^virlR acetone, acetic acid, and (probably) methylphthalic acid. 

dl ° ’ W. S. N. 




:ch 2 

iHMe 


Me/V^Me 


The Binary Eutectics between Naphthalene, Iodoform, 
and Iodine. A. M. Vasiuev (J. Russ. Pkys. Ckem. Soc., 1916, 

1779—1785). — The melting points and the composition of the 
binary eutectic mixtures of naphthalene, iodoform, and iodine 
are determined, in order to test the accuracy of a theory put 
forward by Flavitzki (A., 1906, ii, 152). According to this theory, 
where t v f a > and f 3 are the melting points of three substances, of 
molecular weight M v and M 3 , * l 2 , t 2 3 , and t z v the melting 
points of the eutectic mixtures obtained from each pair, and 
r jf n 2 _ 3 M 2 +l/ 3 , and n 3 1 M Z +M 1 are the compositions 

of these eutectics, the following expressions are obtainable : 

[n|-A(«s—«j-»)]/[^s(<8— <»-»)] 

=|J, , . 

According to Flavitzki, the product c$y should be equal to 
unity. The results obtained for the systems naphthalene-iodoform, 
iodoform-iodine, and iodine-naphthalene are in satisfactory agree- 
ment with this hypothesis, a(iy being 1*113. R. T. 

Action of Benzylidenemethylamine on certain Aromatic 
Nitro-derivatives. Michele Giua ( Qazzetta , 1923, 53, i, 53— 
56).— -The author has investigated the action of benzylidene- 
methylamine on 2 : 3 : 4- and 2:4: 5- trinitrotoluenes, and 1-chloro- 
and l-bromo-3 : 4 : 6-trinitrobenzenes. These compounds contain 
a labile nitro-group, and the last two also a labile halogen atom, 
which, however, is replaced less readily than the nitro-group. 
The reaction of the labile nitro-group with bcnzylidenemethylamine 
is similar to that with methylamine, and is expressed by the 
equations : >C*N0 2 +CHPh:NMe4-H 2 0=>C*NHMe+Ph-CH0+ 
HN0 2 and CHPh:NMe+HN0 2 =Ph*CH0+CH 4 0+N 2 . With the 
chloro- and bromo-trinitrobenzenes, the halogen atom also is 
replaced by NHMe if excess of the base is employed. 

The hydrolysis of various bases, such as benzalazine, the phenyl- 
hydrazones, and benzylideneaniline by nitrohalogen compounds 
containing only the halogen atom in a labile condition was observed 
by Ciusa (A., 1906, i, 962), but these bases are not hydrolysed by 
nitro-compounds containing only a labile nitro-group. No hydro- 
lysis of acetoxime, benzophenonephcnylhydrazone, or benzylidene- 
aniline occurs when these bases are heated 'with 2 : 3 : 4- or 2 : 4 : 6- 
trinitrotoluene, additive compounds being formed with the last 
two bases. 

The interaction of bcnzylidenemethylamine and 2: 3: 4- tri- 
nitrotoluene yields 4 : 6-dinitromethyl-rn-toluidine (cf. Brady and 
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Gibson, T., 1921, 119, 98); that of benzylidenemethylamine and 
2:4: 5 -trinitrotoluene, 2 : 4-dinitromethyl-m-toluidine (Brady and 
Gibson, loc. tit.), and that of benzylidenemethylamine and 1-chloto- 

3:4: 6- trinitrobenzene, 4 : 6-dinitrodimethyI-»i-phenylenediamine 

(cf. Blanksma and Meerum Terwogt, A., 1902, i, 715). 

5-Bromo-2 : 4- dinitromethylaniline , C 6 H 2 Br(N0 2 )2*NHMe, p re 
pared from l-bromo-3 : 4 : 6-trinitrobenzene and benzylidene- 
methylamine, forms yellow crystals, m. p. 149—rl50°. T. H, p t 

Action of Methyl Sulphate on Diphenylamine and on 
D iphenylmethy lamine . Charles Stanley Gibson and Dudley 
Cloete Vinino (T., 1923, 123, 831—837). 

Reactions of Strongly Electropositive Metals with Organic 
Substances in Liquid Ammonia Solution. I. Preliminary 
Investigations. Charles A. Kraus and George F. White 
(J. Amer. Chem. Soc ., 1923, 45, 768—778; cf. following abstract). 
— The action of sodium on solutions of various substances in liquid 
ammonia has been investigated, without, however, any generalis- 
ation being reached. 

With the exception of triphenylmethane, which forms a sodio- 
derivative (cf. Schlenk and Thai, A., 1913, i, 1205), hydrocarbons 
and ethers are unaffected by sodium in ammonia solution ; alcohols 
and phenols form alkyloxides and phenoxides, respectively, with 
liberation of hydrogen. Aldehyde-ammonia forms a similar sodio- 
derivative, but the behaviour of benzaldehydc has not been fully 
investigated. The thiophenols form ammonium salts with liquid 
ammonia, and these are converted by sodium into the sodium 
salts with formation of hydrogen and regeneration of ammonia, 
In a similar manner, acetic acid (ammonium salt) gives sodium 
acetate and hydrogen. Sodium apparently forms an additive 
product with acetone, or with acetone and ammonia; this is 
decomposed by water. Propyl iodide gives rise to propane, 
7 i-hexane, and n -propylamine ; /ert.-amyl iodide is converted into 
sec. -pentane. Ethylene chloride and sodium apparently react 
quantitatively in liquid ammonia solution in accordance with the 
equation : C 2 H 4 Cl 2 -f-2Na — > C 2 H 4 +2NaCl. Acetylene dibromide 
and sodium probably react as follows : C rt HoBr 0 -f-2Na ■*-* 

2NaBr ; C 2 H„Br 2 +4Na — 2NaBr+0 2 N^+H“ 2 ; C 2 H 2 -}-2Na-^ 
o-Cblorotoluene is converted into toluene and o*tolu- 
idine, p-chlorotoluene into toluene and p-toluidine ; both reactions 
are probably to be expressed as follows : 2C 6 H 4 MeCl-f 2Na+ 
NH 3 -h* C 6 H 6 Me+C 6 H 4 Me*NH 2 -j-2NaCl. Similarly, dichlorobenz- 
ene gives benzene and o-phenylenediamine : 2C 6 H 4 Cl 2 -(-4Na-{- 
2KHg — > C fl H 6 -f C 6 ld 4 (NH 2 ) 2 +4NaCl. Nitrobenzene is reduced 
successively to azoxybenzene, azobenzene, hydrazobenzene, and 
aniline, or their sodio- derivatives. a-Bromonaphthalene is partly 
converted into naphthalene, whilst from phenylthiocarhimide 
aniline and diphenyl (traces) are produced. Sodium benzene- 
sulphonate gives rise to benzene, traces of diphenyl, and sodium 
sulphite ; phenyl sulphide gives benzene and sodium sulphide. 



ORGANIC CHEMISTRY. 


L 467 


- the product of the action of ammoniacal sodium on benzyl 
chloride or benzonitriie, no definite compound has been isolated. 


Reactions of Strongly Electropositive Metals with Organic 
Qibstances in Liquid Ammonia Solution. II. Action of 
clSium on Phenyl Halides in Liquid Ammonia. George 
5 White {J- Amer. Ghem. Soc., 1923, 45, 779—784; cf. preceding 

bstract) . Sodium (1 atom) reacts with a phenyl halide (1 mol.) 

•liquid ammonia with formation of benzene and secondary and 
frtiarv phenylamines, together with sodium halide and occasional 
of aniline, phenylcarbylamine, and sodium cyanide. The 
fundamental equations are: 6PhCl + 6Na + NH 3 - 3C 6 H 6 + 
ONaCl ; 4PhCl + 4Na + NH 3 - 2C.H* + NHPh 2 + 4NaCl ; 
and^as side-reactions : 2PhCl + 2Na + NH S - C 6 H 6 + NH 2 Ph + 
‘>MaCl The benzene is a primary product, sodium phenyl not being 
Produced. Benzene distils readily, and chlorobenzene and toluene 
distil slowly, from liquid ammonia mixtures. Diphenylamine 
and triphenylamine are partly miscible in the solid state, the limits 
of miscibility being approximately 13% and 75% of triphenylamine. 
a jinuid phase containing 21% of triphenylamine is in equilibrium 
with the eutectic mixture at 43-6°. The formation of triphenyl- 
amine is favoured by dilution of the reaction mixture with light 
petroleum. Aniline and diphenylamine form sodio-dcrivatives in 
liquid ammonia solution. W. S. N. 

The Synthesis of Optically Active Asparagines. 0. E. 
Lutz (J. Puss. Phys. Chem . Soc 1916, 48, 1881— 1887).— Various 
optically active ^-substituted asparagines are synthesised by 
the action of aromatic amines on Mromosuccinamic acid. In 
this way, aniline gives l-phenylasparagine, m. p. 147—148°, anisiditie 
rives l-unisylasparagine, m. p. 135°, and m-toluidine gives 1-m- 
idyfasyaragine, m. p. 160—161°, These substances slowly lose their 
hrotatery power if kept for some time with mineral acids. R. T. 


^Arylamino-ethanols. Roger Adams and J. B. Segur 
(J. Amer. Chem. Soc., 1923, 45, 786— 790).— p-Aminoethanols 
have been synthesised as follows : (1) the condensation of $-chloro- 
efchyl chloroformate with a primary amine in benzene solution, 
with formation of a (5-chloroethyl carbamate; (2) the action of 
aqueous or alcoholic sodium or potassium hydroxide (1 mol.) on 
the p-chloroethyl carbamate, to give an oxazolidone ; (3) the 
action of aqueous or alcoholic sodium or potassium hydroxide 
(4 mols.) on the oxazolidone. The last two reactions may be carried 
out in a single operation. 

The following compounds are described. $-CMoroethyl o-tolyU 
carbamate, white needles, m. p. 45°, b. p. 209 — 210°/37 mm. 
$-CMoroethyl p -tolylcarbamcUe, white crystals, m. p. 61°. fi-CMoro- 
dhyl o -chlorophcnylcarbamate, wliite needles, m. p. 56‘5 — 57°. 
$-CMoroethyl p -chlorophenylcarbaynate, white needles, m. p. 62 — 63°. 
fi’CMoroethyl p -ethoxy phenylcarbamate, white needles, m. p. 94°. 
3-o-T olyl- 2 -oxazolidone, straw-coloured oil, b. p. 180— lS5°/3 mm. 
3-p ■Tolyl-2-oxazolidme, white needles, m. p. 91°. 'S-o-Chloro- 
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phanyUZ-owizolidone, straw-coloured oil, b. p. 185 188°/3 
3-p-CH&rophenyl-2-oxazoli<k>ne, white needles, m. p. 118*5 — 119°' 
3-p-Phenetyl2-oxazolidonc, white crystals, m. p. 96°, $-Anili no [ 
ethyl alcohol, an oil, b. p. 280 — 285°/755 mm. or 167-— 170°/19 mm. 
$-o~Toluidinoethyl alcohol, an oil, b. p. 145—150 / 3 mm, 
Toluidinoethyl alcohol , a straw-coloured oil, b. p. 153— 155°/4 mm., 
and white plates, m. p. 42 — 43°. p-o -Chloroanilino-elhyl alcoho^ 
a straw-coloured oil, b< p. 148 — 152°/3 mm. ^p-Ohloroanilino. 
ethyl alcohol, white needles, in. p. 77—77*5°. fi-p-Phenelidi noethjl 
alcohol, white crystals, m. p. 68*5 — 69°. 

It is shown that the physiological properties of 3-p-phenetyl- 
2-oxazolidone are very similar to those of phenacetin. W. S. ft. 


Decomposition of Aryl Formamides. Preparation of Sub- 
stituted Carbamides. A. Mailhe ( Compt . rend., 1923, 176, 689— 
691).— The catalytic decomposition of arylformamides, for example, 
formanilide, by alumina at 400° results mainly in the formation of 
aniline and carbon monoxide. Dehydration occurs to a relatively 
small extent with production of benzonitrile according to the scheme 
H-CO-NHPh — *■ H 2 0+P1 iNC — ► PhCN. The water produced 
also reacts to a slight extent with the carbylamine to give aniline 
and carbon monoxide, and with -the formanilide to give aniline 
and formic acid, which in its turn is resolved into carbon dioxide 
and hydrogen, Contact with nickel at 340 — 350° also causes 
resolution of formanilide into aniline and carbon monoxide, but 


at 400—410° with rapid passage of the vapours, the aniline inter- 
acts with unchanged formanilide to give diphenylearbamide : 
H-CO*NHPh+PhNH 2 — * Ho-j-CO(NHPh) 2 , which crystallises in 
the outlet tubes and in the condensate. The formotoluidides 
behave in a perfectly analogous maimer; di-o-tolylcarbamidt, 
m. p. 243°, di-m-tolylcarbamide, m. p. 203°, and di-p-tolylcarbamid^ 
m. p. 241°, were thus prepared. G. F. M. 

New Method of Preparing Tetra-substituted Carbamides. 
A, Mailhe (Compt. rend., 1923, 176, 903 — 905). — The catalytic 
decomposition by nickel at 400° (cf . preceding abstract) of formo-o- 
xylidide, m. p. 97°, gives di-o-xylykarbamide, CO(NH‘C 6 H 3 Me 2 ) 2 , 
m. p. 236°, whilst formo-l-methyl-3-ethylphenyl-6-amide, m. p. 151°, 
yields a .-dimdhyletkylphenylcarbamide t m. p. 215°. The formyl deriv- 
atives of secondary aromatic amines react in a precisely analogous 
manner giving tetra-substituted carbamides together with hydrogen, 
and carbon monoxide and dioxide, and a certain amount of 
regenerated amine according to the equations : NMePh*C0H= 
CO+NHMePh, and NMePh*COH-pNHMePh=H 2 +CO(NMePfi) 2 . 
Thus methylformamlide, a yellow viscous liquid, b. p. 286°, gives 
a mixture of methylaniline and dipkenyldimdhylcarbamm, 
CO(NMePh) a , b. p. 245—246°. Ethyl-o-toluidine gives a formyl 
derivative, b. p. 272°, which is similarly catalysed to di- o-mfr 
dieihylmrbamide , b. p. 258-260°, and l-methyl-3-ethylphenyl- 
6-amine gives a formyl derivative, m. p. 141°, which is catalysed to 
dimethyleihylphenyHidhylmrbamidc, CO(NEt*C 6 H 3 MeEtU, a yem 

liquid, b. p. 295°. 
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The Constituents of Lignite Tars. Lignite Tar Creosote 

Oils. R- Avenarius (Z. avgew. Chem., 1923, 36, 165— 168). — 
These oils are composed of phenols] and small quantities of carb- 
oxylic acids, the latter occurring almost exclusively in low- 
temperature tars. Lignite itself has been shown to contain both 
phenols and acids (Hoffmann, Z. angew Chem., 1921, 34, 217; 
Erdmann, ibid., 309, also J. Soc. Chem. Ind., 1921, 570a). 
The carboxylic acids, extracted with sodium carbonate, undergo 
decomposition when distilled at atmospheric pressure and even 
to some extent on distillation under diminished pressure. They 
are readily converted into their methyl esters and these submitted 
to fractional distillation under diminished pressure, although here, 
as in the case of the free acids, a sharp separation is impossible. 
Fractions boiling within ranges of 10° were collected separately 
and analysed. The results show that the acids are monobasic 
and contain a decreasing percentage of hydrogen with increasing 
molecular weight. The lower fractions comprised mainly acids of 
the type C«Ho n . 2 0^ whilst the higher contained also those of the 
type C n H 2 n- 4 0 2 . The presence of esters of unsaturated acids was 
shown by the behaviour of the fractions towards potassium per- 
manganate and bromine. Treatment with the latter, followed 
by distillation, destroyed the esters of the unsaturated acids, 
leaving unaltered those of the acids of the type C n H 2n _ 2 0 2 . The 
latter appeared to be saturated naphthenic acids ( e.g . the esters 
C 7 H 13 , C0 2 Me and C 8 H 15 ‘C0 2 Me, boiling at 103 — 106°/ 13 mm. and 
127—133°/12 mm., respectively, are found in the mixture of esters 
after treatment as above). 

The crude phenols, containing water, were submitted to repeated 
fractional distillation under diminished pressure and the individual 
fractions treated, in absolute ethereal solution, with carbamyl 
chloride, whereby crystalline earbamic and allophanic esters were 
obtained. The former were fractionally crystallised from light 
petroleum or benzene (they are hydrolysed by boiling water), 
whilst the allophanates, which were insoluble in the above two 
solvents, were crystallised from dilute methyl alcohol. These 
esters were identified both by analysis and by comparison with the 
carbamates and allophanates of a number of homologues of phenol, 
synthesised specially for the purpose. 

By these means phenol itself was found to be absent, whilst the 
occurrence of m-cresol and p-xylenol was proved. The aromatic, 
unlike the aliphatic, earbamic esters decompose in the neighbour- 
hood of their m. p. When distilled, the original phenol and 
cyanic acid are produced, part of the latter polymerising and 
remaining in the distillation flask as cyanuric acid. This is a 
useful method for recovering phenols from their earbamic esters. 

- similar difference exists between aromatic and aliphatic allo- 
? Thiophenols were found in the creosote oil, mainly 

e higher fractions. The following esters were synthesised 
or reterence: Phenyl carbamate, colourless needles, m, p. 143°. 

1 <nyi carbamate , colourless needles, m. p. 155°. m-Tolyl carbamate , ' 
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colourless, lance-like mystals, m. p. 115—116°. p -Tolyl carbarnak 
colourless needles, m. p. 154°. m -i-Xylyl carbamate , colour]^ 
needles, m. p. 156°. p-Xylyl carbamate, colourless, star-like clusters 
of needles, m. p. 113—114°. o-4 -Xylyl carbamate , needles, m. p . 
123—133°. $-Cumyl carbamate , colourless needles, m. p. ig£ 
152°. All these esters melt to clear liquids whch become cloudy 
on further heating. AUophanic esters : phenyl, short, colouile^ 
needles, m. p. 178°. p -Tolyl, colourless needles, m. p. 199— 2(Xj\ 
m- 4 -Xylyl, colourless needles, decomp, at about 220°. p-Jfyfyj* 
colourless needles, m. p. 203°. oA-Xylyl, needles, m. p. Jg 3 ° 
\j/-Gumyl , colourless needles, in. p. 213°. W. T. K. B. 

Stereochemistry of Cyclic Alcohols, Aldehydes, and Carb- 
oxylic Acids. A. Skita (Annalen, 1023, 431, 1— 30)— p Se 
has been made of the method already described (A., 1922, i, 534 ) 
to determine the configurations of the six methyltt/ctohexanols, 
the hexahydro-o-toluic acids and the hexahydro-p-toluic acids’ 
but the configuration of the only known form of hexahydro- 
w-toluic acid remains undecided. 

[ [With H. Hauber and R. ScHOtf felder.] — T he reduction of 
o-cresol by means of colloidal palladium and hydrogen in neutral 
solution gives an 80% yield of l-methylcycfohexan- 2 -one, together 
with traces of «$-l-methylq/dohexan- 2 -ol. Continued reduction 
under similar conditions of the ketone or of o-cresol leads to an 
81% yield of fruiw-l-methylci/cfohexan- 2 -ol, which is also pro- 
duced in 81% yield when the ketone is reduced by means of sodium 
in moist ethereal solution. The reduction of o-cresol or of the 
ketone by means of palladium-hydrogen in acetic acid solution 
leads to a 75 % yield of the cis-alcohol (above), which is converted 
by means of fuming hydriodic acid into a5-2-iodo-l-methylc!/c^ 
hexane, yield 64%. This iodo-compound reacts with magnesium 
and carbon dioxide in ethereal solution to give a poor yield of 
cw-l-methylc?/dohexane- 2 -carboxylic acid, which is also formed 
by the reduction of o-toluic acid by means of palladium-hydrogen 
in acetic acid solution, yield 83%. Incidentally, ct/cZehexane- 
carboxylic acid is prepared in 83% yield from benzoic acid by the 
same method. The tas-alcohol (above) yields the tos-iodo- 
derivative, from which £ra 7 W-l-methylc^dohexane- 2 -carboxylic acid 
is prepared, in 20% yield. The ethyl ester of the cis-md is reduced 
by means of sodium and alcohol in 38% yield to cw-l-methyl- 
cyciohexyl- 2 -carbinol, which is oxidised by means of chromic acid 
in acetic acid solution to ci 5 - 2 - aldehy do - 1 - methy lcyriohe xane , 
yield 35%. Similarly, the ethyl ester of the frem-aeid yields the 
tow-carbinol and ike £ra?w-aldehyde . The cts-acid is quantitatively 
converted into the trans- acid by* treatment with gaseous hydrogen 

chloride. < 

trans - 1 -Mcthylcycfohexan-4-ol results from the reduction 01 
p-cresol in neutral solution ; in acid solution, the cw-alcobol is 
formed. From these, the £ra?w-iodo- and the cia-iodo-derivatives, 
respectively, are formed by the action of fuming hydriodic acid; 
both iodo-compounds lead, however, to the same trans- 1 -metny 
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cncloh.es ane-4-carboxylic acid. This acid is also produced by the 
action of g aaeous hydrogen chloride on the mixture of cw-acid 
aa d frattiS-aeid which is formed by the catalytic reduction of 
n.toluic acid in acid solution. The reduction of the amide of 
Itoluic acid by means of palladium-hydrogen in acid solution 
gives a 96% yield of the amide of cis- 1 -methylcycJohexane-4-carb- 
oxylic acid, which is converted by means of nitrous acid into the 
cis- acid; the latter, being unstable, is esterified before purification. 
The ethyl ester of the trans-Acid, from which the frms-amide is 
prepared, and the ethyl ester of the cis -acid, both give, on reduction 
by means of sodium and alcohol, tram* 1 -methylcydohexyl -4-carbinol 
in 38% yield ; from this the <raw«-al4ehyde is obtained on oxidation 
;by means of chromic acid in acetic acid solution; yield 25%. 

m-Cresol gives cis-\ -methylcycfohexan-3-ol on reduction in acid 
[solution, trans- 1 -methylcydohexan-3-ol in neutral solution. Both 
these alcohols lead, by the action of hydriodic acid, to the same 
iodo-derivative, which is converted by treatment with magnesium 
and carbon dioxide in ethereal solution into the only known form 
(liquid) of l-methylcycZohexane-3-carboxylic acid ; the latter is 
also produced by the catalytic reduction of m-toluic acid in acid 
solution. The reduction of the ethyl ester of the acid by means 
of sodium and alcohol leads to l-methykyc2ohexyl-3-carbinol, which 
ives the corresponding aldehyde on oxidation. 

A kpiamphthenecarboxylic acid from Balachany petroleum, 
i. p. 190—192°, amide, m. p. 126°, has been shown to be different 
rein any of the five* known hexahydrotoluic acids. 

It is shown that the physical constants of the compounds dealt 
iith conform, with few exceptions, to Auwers’s generalisation 
A, 1920, i, 721). 

The following compounds are new. cis-1 -Methykydohexan-Z-ol, 
i. p. 169*5 — 170*5° (corr.), and its phenyhmtkane , m, p. 95°. 
3 henylurethane of fran^-l-methylcycfohexan-S-ol, in. p. 105°. cis- 
Jode-Unethykydohexane, b. p. 96°/30 mm. cis-l-Afe%icyclo- 
ayl'2-carbiwl, b. p. 188—189° ; its benzoate , an oil. cis-2 -Aldehydo- 
■mdhykydohexane, b. p. 70°/24 mm., semicarbazone, m. p. 137— 
38°. tTms-\-Mdhykydokexyl2-carbinol, b. p. 192—192*5°, 
enzaUe, an oil. ci^bMdhykyQlohexanA-ol b. p. 173*5—173*8°! 
>A mylurethane, m. p. 98°. P henylurethane of trans- 1 -methylcycio- 
iexan-4-ol, m. p. 124 — 125°. trans- 1-MethykydohexylA-carbinol, 
i. p. 197*5— 198*5°, benzoate, an oil. trans-4-A Idehydod- methykydo- 
'mne, b. p. 75 — 76°/24 mm,, semicarbazone, m. p. 183°. Phenyl 
■retkine of cis- 1-methylcyckhexan -3 -ol, m. p. 91°. Phenylure- 
of transd . methy lc ?/dohexan - 3 - ol , m. p. 76°. bMeihykydo- 
'&ylo-ca.rbinol, b. p. 198 — 199°, benzoate, an oil. 3 -Aldehydo- 
‘tmhykydohexane, b. p. 95°/35 mm., and its semicarbazone, m. p. 
75 ' a • W. S. N. 

-Nitronaphthal- 
the Dihydroxy- 

{BnM. Soc chim, 
curves of binary 


The Fusion Curves of Binary Mixtures of 
with the three Dihydroxy benzenes and c 
i, ERch Other. Pierre Sendee* 

^7 1923, 32, 97— 102). — A study of the fusio 

VOL. CXXIV. i. J 
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mixtures of a-nitronaphthalene, quiuol, resorcinol, and pyrooatechol 
leads to the conclusion that no compounds are formed between 
any two of these substances. E. 

The Methylating and Sulphonating Action of Methyl 
Sulphate on Phenols in the Absence of Water. L J Simox 
and M. Fr&jacques {Comp t. rend., 1923, 176 , ■ The 

action of methyl sulphate on phenol at 100—120 m the absence 
of water and alkali gives rise to numerous products owing to the 
superposition of a sulphonating action on the normal methylating 
action of this reagent. Both the phenol and the anisole formed 
from it are in part converted into sulphonic acids, and a proportion 
of the latter is methylated, so that the reaction mixture contains 
the free sulphonic acids of both phenol and anisole and their methyl 
esters, together with methyl hydrogen sulphate and sulphuric 
acid, and methyl ether is evolved, according to the equa- 
tions * PhOH + Me«S 0 4 = PhOMe -f MeHSO* ; PhOMe+Me^O^ 
PhOH+Me|o^OH ; C 6 H ; S0 3 i + 
Me,0 ; 0Me-C 6 H 4 *S0 3 H-uMe 2 S0 4 -0Me-C fi H 4 -S0oMe T MeHS0 4 ; 

of anisole by methyl sulphate in the same way gives the same 
products but in different proportions, and the formation of phenol- 
sulphonic acid shows that a demethylating action occurs to some 
extent A similar series of products was obtained from the cresols. 
The methyl sulphonates arc crystalline substances, which distil at 

15 Q 160°/1 2 mm. Methyl phenolsulphon^te melts at 95 , 

methyl anisolesulphonate at 30°, the corresponding derivatives 
from o-cresol at 93° and 58° respectively, and from p-cresol at 70 
and 70° respectively. The methyl sulphonates are themselves 
methylating agents, readily giving substituted methylammes with 
primary amines such as aniline and o-toluidine, and methyl ethere 
with phenols in presence of an alkali. O. . 

The Reactions of Esters with Organomagnesium Deriv- 
atives V G L. Stadnikov (J. Buss. Phys. Ohm. boc., , J91o, 
48 V ]^70_jg74; C f A., 1914, i, 954; 1916, i, 259, 260; 19 7,., 
1361— Ethvl formate is allowed to react with magnesium phenyl 
bromidein the presence of a small quantity of iodine The 
of this reaction are benzhydryl ethyl ether and 
ether. The formation of these substances is due to the format 
of some benzhydryl iodide, which reacts with the ^ 

ethoxide produced in the first part of the motw gn»« J? jg 
ether, or with bromomagnesium benzhydryloxide to gi 
ether. The formation of benzhydryl iodide as an fj* 
product of the reaction is proved by the formation of tet iJW 
ethane in the Mowing reaction Iodomagnesnm ten*y< ^ 
oxide is prepared from excess of magnesium, ton y« ^ 
iodine, ethyl formate is added, and the solution l boiled LA 
of tarry products are formed, from which tetraphenylethan fi ® 
by the elimination of iodine from two moleouies of bear W 
Mide) is separated. The reaction between magnw™^ J, 
v bromide and ethyl formate gave a quantity of tarry man* 
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which some ethyl di-a-naphthylmethyl ether is Isolated. This is 
formed in the same way as the corresponding diphenyl substance 
in the previous experiment. E. T. 

fr The Reactions of lodomagnesiurn Alkyloxides with 
Esters. G. L. Stadnikov (./. ifoas. P% 5 . Chem. £oc. } 
1916, 48 , 1875—1881); cf. A., 1915, i, 975). — lodomagnesiurn 
menthyloxide is formed by the action of menthol on magnesium 
methyl iodide, and an excess of ethyl formate is added. After 
boiling for twenty hours, menthyl formate is separated from the 
reaction mixture. lodomagnesiurn triphenylcarbinyl oxide is pre- 
pared from triphenylcarbinol and magnesium methyl iodide. To 
this ethyl formate and a little iodine are added, and the mixture 
is boiled for forty hours. A variety of products results, from 
which triphenylcarbinyl peroxide is isolated, produced by the 
action of atmospheric oxygen on the hexaphenylethane formed by 
the elimination of iodine from two molecules of triphenylcarbinyl 
iodide. A larger yield of the peroxide is obtained by repeating 
the previous reaction in the presence of excess of magnesium, 
and at the same time some ethyl triphenylcarbinyl ether is formed, 
lodomagnesiurn benzkydryloxide is prepared by the action of 
benzkydrol on magnesium methyl iodide, and is boiled for thirty 
hours with ethyl formate. In the reaction products, tetraphenyl- 
cthane, formed from two molecules of benzhydryl iodide by the 
elimination of iodine, is found, together with dibenzhydryl ether 
and benzhydryl ethyl ether, formed by the interaction of iodo- 
magnesium ethoxide with benzhydryl formate. On repeating this 
reaction, using an excess of magnesium, an increased yield of tetra- 
phenylethane is obtained, proving that benzhydryl iodide is an 
intermediate product in the formation of the ethers. The same 
reaction was repeated, using ethyl acetate instead of ethyl formate, 
and resulted in the production of tetraphenylethane and of a quantity 
of tarry matter from which no identifiable product was isolated. 

R. T, 

^-Hydroxy arylethylamines . 0. Hinsberg (U.S. Pat. 
1432291). — The following p -hydroxyary lethylamines are prepared 
by interaction of aminoacetal with phenols in the presence of 
sulphuric, hydrochloric, or acetic acid : From phenol, pp-di-p- 
hydroxyphenykthylamine , m. p. about 95°; from thymol, di-4- 
hydroxy-S-i&Q’propylpheriyldhylamine, colourless needles, m. p. 220°. 
From m-aminophenol, $-hydroxy~$-2 - amin o-l-hydroxyphe nyleihyl - 
amine, flakes. From pyrocatechol, fi-hydroxy-fi-di-Q-hydroxyphenyl- 
eihylamine , m. p. 190°. From pyrogallol, \i-hydroxy-$-tnkydroxy- 
phenylethylamine , very unstable. From gallic acid, $-kydroxy~ 
[i ■ / rihydroxycarboxyphe n ylelhylamin e , which is not precipitated 
when ammonia is added to an aqueous solution of the hydrochloride, 
Methylaminoacetal and pyrocatechol yield £ - hydroxy - p -di-o - hydroxy - 
pfanylmdhykthylamne and $$4i<)-hydroxyphenyhr^hylethylamne, 
which can be separated by fractional crystallisation of the hydro- 
chlorides, the former (adrenaline) being the non-crystallising portion. 
A 'Diismmylaminoacetal and pyrogallol yield $ - hydroxy - trihydroxy- 
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phenylethyldii&oamylamine which is precipitated in flakes hy the 
addition of ammonia to a solution of the hydrochloride. 

2 -hydroxynaphthylethylamine, from aminoacetal and (3-naphthol 
has m. p. about 124°. Interaction of sodium a-naphthol-8-suh 
phonate and aminoacetal, followed by addition of hydrochloric 
acid and washing with water, yields a j/roduct, m. p. above 250°. 

Chemical Abstracts. 

Naphthenic Acids Derived from Japanese Petroleum. 

Yoshio Tanaka and Shoichiro Nagai [J. Amer . Chem. 8oc. t 1923 
45, 754 — 756; J. Chem, hid. Japan , 1922, 25, 1031 — * 1044).— By 
acidifying the waste lyes from the Akita petroleum refinery, a 
crude mixture of petroleum acids is obtained. Neutral impurities 
are removed by converting the crude acids into the potassium 
salts and extracting the aqueous-alcoholic solution by means of 
light petroleum. The acids are rcprecipitated by acidification, 
and alkyl-sulphuric acids removed by distilling the mixture under 
reduced pressure after the addition of copper oxide. The dis- 
tillate is again converted into the potassium salts and the aqueous 
solution extracted by means of light petroleum. The crude acid 
produced on acidification is fractionally distilled and the fraction 
b. p. 170 — 220°/9 mm. is con veiled into a mixture of methyl eaten*. 
These are then separated by repeated fractional distillation. Methyl 
tridecanaphthenaie, b. p. 124 — 126°/9 mm. or 262 — 263°/760 mm ., 
0*9622, v# 1*4663; methyl tetradecanaphthenate , b. p. 135— 
137 0 /9 mm. or 277—2787760 mm., d i 5 0*9644, n?> 5 1*4686, and 
methyl perttadeoxnaphlhenale, b. p. 147 — 14979 mm. or 296— 
2977760 mm., d\ b 0*9659, n], 5 1*4728, arc colourless liquids, possess- 
ing a fruity odour. The pure naphthenic acids are obtained as 
colourless, odourless liquids by hydrolysis of the esters by means 
of 2iV-alcoholic potassium hydroxide solution. T ridecanaphtheiiic 
acid, b. p. 167—16979 mm., d* 0*9916, 4 5 1-4784 ; tetradecanaphlh- 
enic add, b. p. 178 — IS0°/9 mm., d\ b 0*9930, nf 5 1*4807, and penta- 
decanaphthenic acid, b. p. 191 — 192°/9 mm., d\ b 0*9941, 1*4848, 

have no iodine number, and are not discoloured on exposure to the 
air. W.'S. N. 

Decomposition of Aminobenzoic Acids by Boiling Water. 

L, McMaster and R. L, Shriner (•/. Amer. Chew. Soc., 1923,45, 
7oI — -753). — o- Amino- and p-amino-benzoic acids, but not m-amino- 
benzoic acid, are decomposed bv boiling water into aniline and 
carbon dioxide; the reaction is unimolecular, the ortho-arid 
decomposing twice as fast as the para-acid. Both o-aminobenzoic 
acid and p-aminobenzoic acid are slightly volatile in steam, whilst 
m- aminobenzoic acid is not. W. S, N. 

Catalysis and Steric Hindrance. G. Vavon and A. Hussos 
{Compt. rend., 1923, 176, 989— 991) —The catalytic hydrogenation 
by means of platinum black of cinnamic acid derivatives was 
studied from the point of view of steric hindrance. The method 
adopted consisted in mixing 1 mol. proportion of the substance 
to be studied with 1 mol. of pinene, and after the fixation of 1 mol. 
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0 f hydrogen the proportion of the cinnamic acid derivative hydro- 
eenised compared with the total amount of the mixed substances 
hvdrogenised was determined by an observation of the change 
0 f rotation produced. The results obtained were strictly in accord- 
ance with the theory of Bteric hindrance, as is seen from the follow- 
ing figures which express the percentage which the dihydrocinnamic 
acid derivative forms of the total substances hydrogenised : Series 1. 
Cinnamic acid 57, p-methylcinnamie acid 26, a-methylcinnamic 
acid 22, a[3 -dime thy lcinnamic acid 19. Series 2. Methyl cinnamate 
63 methyl (3-methyIcinnamate 45, ethyl a-methylcinnamate 26. 
Series 3. Ethyl cinnamate 58, ethyl p-methylcinnamate 31, methyl 
a-methylcinnamate 22. Series 4. Methyl cinnamate 61, ethyl 
cinnamate 56, isobutylcinnamate 50, cydohexy lcinn a m a tc 40. 


Ketens. XLIV. Inorganic Substituted Ketens. H. 

Siaudinger and H. Schneider (Helv. Chim. Acta, 1923, 6, 304— 
315).— It was to be expected that ketens with inorganic sub- 
stituent groups such as halogen or hydroxyl would be compara- 
tively stable substances, but this proves not to be the case . Halogen 
atoms decrease the stability and deepen the colour of ketens, Di- 
chloroketen apparently cannot exist, chloroethylketen is very 
unstable, bromomethylketen is somewhat more stable and can be 
isolated. Oxygen-substituted ketens are extremely unstable ; the 
existence of phenoxyethylketen and of diphenoxyketen have been 
established, but they could not be isolated. 

Diphe n ylacet i c -bromoethyl malonic anhydride decomposes at 88 — 
89°. By distilling this at 15 mm., bromoethylketen was obtained as a 
reddish-brown, very unstable liquid, b. p. —40° at 0*03 mm. With 
aniline, it gives bromoisobnlyranilide, m. p. 97—98°; with alcohol, 
it gives ethyl a-bromoisobutyrate. Ethoxy mdhylmalon ic acid has 
m. p. 112°; with diphenylketen, it forms diphenylacetic-dhoxy - 
methylmalonic anhydride , m. p. 86°. No trace of ethoxymethyl- 
keten could be obtained by heating the anhydride. Diethoxymalonic 
add has m. p. 159° (decomp.); diphenylacetic-diethoxyrruilojiic 
anhydride melts with slight decomposition at 101 — 102° ; it gave no 
diethoxy ke ten when heated. Ethyl phenoxyethyhnalonate, b. p. 
170 — 180°/12 mm., was obtained by boiling ethyl bromoethyl- 
malonate with sodium phenoxide solution ; phenoxyethylmalonic 
acid forms crystals, m. p. 106° ; d iphe nylacelic-phe n oxyethylmalon t c 
anhydride crystallises in long needles, decomposing at 94°. Phenoxy- 
ethylketen could not be obtained directly from this, but its form- 
ation was proved by heating the anhydride with benzophenone- 
aniline, when the (S- lactam of [i-anilino-i.-plicnoxy-$$-diphe,nyl- 
c oethylpropionic add was obtained, colourless needles, m. p. 164°. 
No [3-lactam could be obtained with benzylideneaniline, or even with 
the more reactive p-methoxybenzylidencaniline ; these did not 
react with sufficient rapidity with the fugitive keten. 

Methyl diphenoxymalonate was prepared from methyl dibromo- 
malonate and sodium phenoxide in methyl alcohol solution; it 
has m. p. 86°. Diphen oxymalonic acid , m. p. 173°, forms, with 
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diphenylketen, diphenyfacetic-diphemoxymalonic anhydride, decom- 
posing at 79°. Diphenoxyketen was not isolated, but its form, 
ation was proved by obtaining its aniline derivative, diphertoxy. 
acetanilide, which was also prepared from diphenoxyacetic acid; 
it forms white crystals, m. p. 120°. By heating the above anhydride 
with benzylideneaniline, 

p- lactam , white crystals, m. p. 165°, was obtained, and with 
methoxybenzylideneaniline, p - anilino - aa - diphenoxy - p - anisoylp 0 . 
ponic-^-ladam, colourless crystals, m. p. 143°. E. H, R. 

Ketens. XLV. Attempts to Prepare an Alleneketen. H. 

Staudinger and H. Schneider { Helv . Chim. Ada , 1923, 6, 316 — - 
321).— Attempts to prepare a keten containing the allene structure, 
by heating the mixed anhydride from benzyiidenemalonic acid and 
diphenylketen were unsuccessful ; instead of the keten, Ph*CH!C!C!0, 
only diphenylketen could be obtained. No better result was 
obtained by heating bemylidenemdonic-acdk anhydride, obtained as 
a yellow syrup from sodium benzylidenemalonate and acetyl 
bromide. Benzyiidenemalonic anhydride , C 10 H 8 O 3 , was obtained 
by the action of oxalyl chloride on silver benzylidenemalonate in 
benzene. It forms a pale yellow, hygroscopic, amorphous powder, 
and is apparently highly polymerised. When heated, it decora, 
poses without formation of any benzylideneketen. When silver 
benzylidenemalonate is distilled'under reduced pressure, it decom- 
poses, among the products being cinnamic acid and phenylacetylene. 
Attempts to apply the mixed malonic anhydride method to the 
preparation of tsopropylideneketen from isopropylidenemalonic 
acid failed. 

Attempts were also made to apply the same method to the pre- 
paration of ketens containing the grouping -NICICIO. Phenyl- 
hydrazinomalonic acid, NHPh'N.C^COgHJg, failed to react with 
diphenylketen and when the mixture was heated only a tar was 
obtained. Diphenylhydrazinomalonic acid was prepared by con- 
densing mesoxalic acid with cw-diphenylhydrazine in aqueous 
methyl alcohol; it forms fine needles, m. p. 164°. It decomposes 
in aqueous solution forming carbon dioxide, hydrocyanic acid, 
and diphenylamine. It does not react in the cold with diphenyl- 
keten; in the hot, complete decomposition occurs. No keten 
could be obtained from isonitrosobenzylmalonic acid by the action 
of diphenylketen. E - H - 

Utilisation of p-Dichlorobenzene for Synthesis in the 
Diphenic Acid Series. Edward B. Hunn (J. Amer. Cm, 
Soc 1923, 45, 1024 — 1030 ) . — p-Dichlorobenzene is converted 
successively into 2 : 5-dichloronitrobenzene, 4-chloro-2-nitroanihne, 
4-chloro-2-nitrobenzonitrile, 4-chloro-2-nitrobenzoic acid, 
4 -chloro- 2 -aminobenzoic acid ; the latter is diazotised in m* 
aqueous sulphuric acid solution and the diazotised solution gramia y 
added at 20° to an ammoniacal solution of cuprous oxide. The P* 
duct is 5 : 5 '.dichlorodiphenic acid, straw-coloured plates m. p. * > 

anhydride, nearly colourless needles, m. p. 206° (corr.). 
4-chlorobenzamide, colourless, oblong plates, m. p. low l C01 
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formed by the aotion of iron and acetic acid on 4-chloro-2-nitrobenzo- 
nitrile, in attempting to prepare 4-chIoro-2-aminobenzonitriie, The 
benzoyl derivative of 4-chloroanthranilic acid, colourless needles, 
m. p. 223*5° (corr.), and the methyl ester, colourless needles, m, p! 
68*5°, a 16 a ^° described. yy ^ 

The Molecular Configuration of Polynuclear Aromatic 
Compounds. IX. 4:6: 4 / -Trinitrodiphenic Acid and its 
Resolution into Optically Active Components. George 

Hallatt Christie and James Kenner (T. 1923 123 779— 
785). 


Chemistry of Polycyclic Structures in Relation to their 
Homocyclic Unsaturated Isomerides. IV. The Simulation 
of Benzenoid Properties by the Pive-carbon Intra^annular 
Nucleus. Christopher Kelk. Ingold, Ernest Arthur Seeley 
and Jocelyn Field Thorpe (T., 1923, 123, 853—874). 

Equilibrium between Benzaldehyde and Benzoin. Ernest 
Anderson and Ralph A. Jacobson (J. Amer . Chem. Soc., 1923, 
45, 836 839). ’The benzoin condensation is a reversible process * 
the equilibrium constant between benzaldehyde and benzoin at 
79° is very nearly 0*245. The reagents are brought to equilibrium 
in 95% alcohol in an atmosphere of nitrogen j the benzoin is deter- 
mined by precipitation by means of water. When benzaldehyde 
serves as starting material, equilibrium is reached in one hour 
but when benzoin is used, 1*5 hours are required. The usual 
catalyst, sodium cyanide, is utilised. The solvent used in the most 
satisfactory method for preparing benzoin is 50% alcohol, from 
which the product is precipitated. W. S. N 


Dihydroxyphenones and Derivatives. B. H. Gnagy (J. Amer 
^05 — 808). — The preparation is described 
(cf. Goldzweig and Kaiser, A., 1891, 447) of 2 : 4-dihydroxy- l-pro- 
piophenone, which reacts, in acetic acid solution, with bromine 
wgive J:M(bmo-2 : 4-dihydroxy- 1 -propiophenone, white crystals 
m. p, 148 , phenylhydrazone , rosettes of small, short, greenish- 
yellow needles, m. p. 173°, decomp. The action of resorcinol on 
tutync acid in the presence of zinc chloride leads to the formation 

fooo : ™hydroxy-l-batyrophenone f phenylhydrazone , m. p. 191 - 

t!%: 7 c , om P-.. whlch rea cts with bromine in acetic acid solution 
m O 't hr0 ^? : silky needles, 

• F <1, yhmylhydrazone, yellow r , hexagonal crystals, m. p 155° 

W. S. N. ' 

The Pre P aration of Ketens from Malonic 

T™’ f H ' ScHN£IMR 

ago (A 101 Q i loon, 1 290). It was shorn some years 
heating th« m’ ^ ia %lhetens could be prepared by 

ioten on dialkvh2ai nhydrid j 8 ot ? tained b y the action 01 iiphenyf 
the preparation A * tem P te to a PPty this method to 

widsiavt faiiM ■ aldoket ! n3 from mono-substituted malonic 
d, since mixed anhydrides are not obtained by the 
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action of diphenylketen on mono-substituted malonic acids, ^ 
reaction failed with methyl-, cthyt, phenyl-, benzyl-, chloro. 
bromo-, and ethoxy-malonic acids as well as with malonio acid 
itself. In every case, only diphenylacetic anhydride was obtained 
The probability is that, by the action of diphenylketen on a mono- 
substituted malonic acid, a ketencarboxylic acid is formed thus* 

RCH(C0 2 H) 2 +2Ph2C:C0 RC(CO^):CO+(Ph 2 OT^O) 2 0, the 

ketencarboxylic acid then forming high-molecular polymerisation 
products. 

In the preparation of sparingly volatile ketens such as 
dibenzylketen by the above method, difficulty is sometimes ex- 
perienced on account of the decomposition of diphenylacetic 
anhydride into diphenylacetic acid and diphenylketen, the latter 
distilling over whilst the free acid combines with the new keten 
In such cases, it has been possible to extract the keten from the 
anhydride with a solvent. Dichloro- and diethoxy-ketens could 
not be obtained ; they probably cannot exist, since by the method 
employed a keten such as ethylchloroketcn, which has only a 
short life at —80°, can be isolated. Very unstable ketens can 
be recognised by combining them with Schiffs bases, with which 
they form well crystallised p-laetams. 

Attempts to obtain mixed anhydrides of malonic acid with 
acetic, i.sobutyric, or benzoic acid w r ere unsuccessful. With oxalic 
acid, a mixed anhydride was obtained which decomposed, giving 
a mixture of carbon monoxide and dioxide, 

Acetylenedicarboxylic acid reacts slowly with diphenylketen; 
a crystalline mixed anhydride is not formed, but when the mixture 
is heated a little carbon suboxide is obtained. Acetonedicarb- 
oxylic acid does not form a mixed anhydride with diphenylketen, 
nor could the expected diketocyc/obutane be obtained as a decom- 
position product of the mixture. E. H. R. 

Ketens. XLIII. Alkyl- and Aryl-substituted Ketoketens. 
H. Gtaudinger, H. Schneider, P. Schotz, and P. M. Strong 
(. Helv , Chim. Acta, 1923, 6, 291 — 303). — To determine the influence 
of substituents on the stability and colour of disubstituted ketens, 
a number of new ketens have been prepared by the decomposition 
of mixed anhydrides (cf. previous abstract). The stability of the 
ketens increases considerably with the weight of the alkyl groups 
in dialkylketens. Whilst at 25° dime thy Ike ten polymerises to the 
extent of 70% in six hours, diethylketen polymerises only 28% 
in twenty days and dipropvlketen 9% in twenty-eight days. The 
reactivity towards Sc biffs bases decreases with increasing mole- 
cular weight, but the colour is unchanged. Dibenzylketen, on 
the other hand, is less stable than dimethylketen, and in a few 
hours changes completely into diketotetrabenzylcycJobutane. The 
influence of the phenyl group is remarkable, for w r hilst diphenyl- 
keten polymerises very slowly, it is more reactive than dimethyl- 
keten. In the side chain, the phenyl group diminishes the stability 
of the keten whilst increasing the reactivity of the ethylene linkdng. 
The behaviour of the substituted ketens is paralleled by that o 
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■he corresponding carbimidea, of which benzylcarbimide is the 
unstable. Diallylketen is a great deal more stable than 
libenzylketen, polymerising 75% in hve days, The instability of 
; be latter cannot therefore be attributed to the Py-double bond, 
[Ephenylaedic-mdhyleihylnudortic anhydride, C^H^Og, was ob- 
a ined by adding diphcnylketen (2 mols.) to cold methylethyl- 
nalonic acid (1 mol.) in ether, and allowing the resulting solution 
o crystallise. Other mixed anhydrides were prepared similarly, 
[t melts at 82° (deeomp,). Meikyletkylketen was obtained 
} y distilling the mixed anhydride under reduced pressure and 
■ollecting the distillate at -80°; it has b. p. -26° to -28712 
m. Dipfonyltodic-diproyylmdonic anhydride can be crystallised 
rom a mixture of carbon disulphide and light petroleum ; it decom- 
joses at 84°. When distilled under reduced pressure, it gives 
Upropylfceten, a yellow liquid with a suffocating odour, b. p. 30711 
nm., the yield being 32% of theory. The yield was determined 
)V converting the keten with aniline into dipropylaeetontlide , m. p. 
03-104°. The polymerisation product of the keten, diketo- 
drayroyyloyclobviane, forms colourless crystals, in. p, 61 — 62°. 
Oifknylacdic-dibenzylmalonic anhydride i forms colourless crystals 
lecomposing at 104°, Dibenzylketen (cl preceding abstract) is a 
jright yellow, mobile liquid, b. p. 121— 122°/0 09 mm. When the 
lecomposition of the mixed anhydride takes place in presence of 
)enzylldene- aniline, the -lactam of fi-amUno-fi-phenyl-xx-dibenzyl- 

iropimc acid, NPh<^QQ£|^>C(CH 2 Ph) 2 , is formed, white 

leedles, m. p. 121°. Di yhe n ylac et ic-be nzylmdhylmalm ic anhydride 
arms white needles, m. p. 91°. Benzylmethylketen is a yellow, 
cobile fluid with a suffocating odour, b. p, 45 — 4770-1 mm. Di- 
iknylacttic'didlylrnalonic anhydride decomposes at 95 — 96°. £H- 
Mylketen is a mobile liquid of unpleasant odour, b. p. 20— 30°/9 
nm., or 131771$ mm., but the latter value is not exact, as some 
Jolymerisation occurs. At very low temperatures, it forms a 
colourless, crystalline mass, m. p, — 123°. Biallylacetanilide, pre- 
mred to determine the yield of keten (80% theory) has m p. 
(5—76°. Vilcetotetra-aUylcyMutane is a colourless liquid, b. p. 
io5°/9 mm. Ethyl methytediylmalomk, from ethyl allylmalonate 
md methyl iodide, has b. p. 112-115717 mm. MethylaUylnudonic 
icd forms white crystals, m. p. 7^76°. Diphenylacetk-mdhyU 
ulylmalonic anhydride decomposes at 69—70°. MethylattylkeUn 
8 a suffocating, yellow liquid, polymerising to the extent of 69% 
n twenty-fom’ hours at 30°. The mixed anhydride from phenyl- 
nethylmalonic acid and diphenylketen decomposes in the cold and 
|ives a 75% yield of phenylmethylketen. An attempt to prepare 
fflethyleneketen from cycloprapanediwrboxylic-diphenylacdk an - 
vymae, white needles, m, p. 81°, was unsuccessful. E. H. R. 


1 ? l( ™ nes - W. G. Po.nzio (Gazzetta, 1923, 53, i, 15—19).. 


L , "“V™ P re ™usly (A., 1922, i, 1037) that the 

„ t t , P-oimino-group of a-benzeylmethylglyoxime may exist 
“ the fon » -CH-NO suffices to explain the conversion of this 
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glyoxime into a-oximino-p-^-nitrole-a-keto-a-phenylbutane bv th 
action of nitrogen tetroxide. The fact that a-benzoylmetfo? 
glyoxime loses a molecule of water and yields 4-nitroso-5*pbe n I| 
3-methylwooxazole when treated with either acetio anhydride 
anhydrous hydrochloric acid may also be explained on the 
assumption : ^ 


CMe-C(NO)-CPh CMe*C(NO)*CPh 
NOH H 0 N 0 


On the other hand, the py-diorimino-a*keto-a-phenylbutane 

structure is supported by the fact that the first of these reagent* 
yields also the diacetyl compound, m. p. 113° (/oe. cit.) f 
with both reagents, loss of water occurs likewise in another wax' 

NlOMe *' 

giving benzoylmethylfurazan, 0 < Cj y r^g z . Both these anhydride 


are formed simultaneously when the a-glyoxime is heated eife 
to the melting point or with water at 80—90°, but under such 
conditions the formation of the zsooxazole compound is manifested 
only by a transitory bluish-green coloration. 

P-Benzoylmethylglyoxime (m. p. 193°), which is converted bv 
the action of nitrogen tetroxide into the peroxide, 
CH 3 'C 2 N 2 0 2 -C0Ph, 

melts without becoming green, and by acetic anhydride is con* 
verted completely into the diacetyl derivative, m. p. 68° {be, eit), 
no trace of nitrosozsooxazole being formed. When either heated 
with acetic anhydride or fused, it is transformed also into benzoyl- 
methylfurazan, whilst the action of anhydrous hydrochloric acid 
yields a small proportion of 4-nitroso-5-phenyl-3-methylwooxazole 
in consequence of the preliminary isomerisation of part of the 
glyoxime into the a-form. 


i-Nitroso-S-phenyl-S-methylisooxazole, C l0 H 8 O 2 N 2 (see above}, 
forms long, flattened, intensely blue needles, m. p. 84°; in the 
solid state it rapidly undergoes change to a green, and then to 
an almost colourless, oily substance, and when boiled with dilate 
sodium hydroxide solution it yields ammonia and benzoic acid. 

Benzoylmethylfurazan, C 10 H 8 O 2 N 2 (see above), crystallises in 
large, white prisms of slight and not unpleasant odour, m. p. 42®, 
b. p. about 255° (slight decomp.), and is extremely resistant towards 
“even concentrated acids, permanganate in sulphuric acid solution, 
and chromic acid dissolved in acetic acid, but is decomposed by 
alkali hydroxide, rapidly when heated, into ammonia and benzoic 
acid. Its phenylhydrazone, C 16 H 14 ON 4 , exists in two modifications: 
the labile a-form crystallises in long, golden-yellow needles, m, p. 
101°; boiling dilute hydrochloric acid reconverts it into benzoyl- 
methylfurazan, whilst 20% sodium hydroxide solution decomposes 
it with liberation of ammonia, the bulk of the hydrazone being 
transformed into the p-form by either of these reagents, The 
stable ^-modification, which is obtained also when the a-form is 
heated slightly above its melting point, separates in white or pale 
yellow laminae, m. p. 214°, and is not sensibly altered when boiled 
with 20% sodium hydroxide or hydrochloric acid solution, l^e 
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- n itroptenylhydraz0M> C^H^O^, forms flattened, yeflow needles, 
j n p 178—182°, reddens superficially in the light, and yields a 
/.p violet solution when suspended in sodium hydroxide solution 
a / treated with a little alcohol. The dinitropfanylhydrazone, 
(f H 0 N 6 , obtained by the action of nitric acid ( d 1*2) on either 
the a- 8 or p 6 phenylhydrazone or the p-mtrophenylhydrazone, forms 
r range-yellow lamina?, m. p. 218°, with previous softening and 
reddening; when suspended in 20% sodium hydroxide solution 
n d treated with a little alcohol, it yields a deep violet solution, 
thich is decolorised on dilution with water. T. H. P. 

Dioximes. V. G. Ponziq and A. Pichetto (Gazzetta, 1923, 
53 j 20— 24).— Of the two possible dioximes of trike tohydrindene , 
ini v* the 1 : 3-isomeride, obtained by the action of nitrous acid 
on ihydrindone (Heusler and Sehieffer, A., 1899, i, 365) is known. 
The 1 : 2-dioxime, being analogous structurally to benzoylmethyl- 
crlyoxime (A., 1922, i, 1037), should be capable of existing in two 
modifications. The authors find that this 1 ; 2-form may be readily 
obtained by adding sodium acetate and the theoretical quantity 
of hydroxylamine hydrochloride to a suspension of 2-oximino- 
1 • 3 -diketohydrindene in hot alcohol and maintaining the mixture 
for some time at 60—70°. It exists, however, in only one form, 
which is neither dehydrogenated nor transformed into the corre- 
sponding oximino-^-nitroleketo-compound by the action of nitro- 
gen tetroxide. It gradually decomposes with evolution of nitrous 
fumes and, like its phenylhydrazonc, crystallises with a molecule 
of alcohol. Thus, it exhibits certain properties of nitroso-deriv- 
atives, but it may be acetylated and benzoylated and in aqueous 
solution reacts with metallic nickel. 

1 ; 3-Diketohydrindene, for which improved conditions of pre- 
paration are given (cf. Wislicenus and Kotzle, A., 1889, 1067), 
forms crystals of the tetragonal system [Zambonini : a : c— 
1 : 0*984812] ; modified conditions are also given for making 
2-oximino-l : 3-diketohydrindene, which does not form a nickel 
salt, but when treated in aqueous-alcoholic solution with cobaltous 
acetate yields a cobaltic salt, (C 6 H 4 .C 2 O 2 .C.N 0 *) 3 Co, as a micro- 
crystalline, brownish-yellow powder, m. p. above 300° (decomp.). 
Thus, 2-oximino-l : 3-diketohydrindene acts towards cobaltous 
salts like a-benzilmonoxime, whereas other a-oximinoketones yield 


cobaltous compounds. 
Triketohydrindene 1 : 2 -dioxime, 


C b H 4 *C:NOH 


crystallises in 


white or pale straw-coloured prisms, m. p. 168° (dccomp.), con- 
taining 1H 2 0, which is lost slowly at the ordinary temperature. 
It dissolves in solutions of alkali hydroxide or ammonia, giving 
reddish-yellow solutions from which it is precipitated unchanged 
by the action of carbon dioxide or a dilute mineral aeid. With 
hydroxylamine hydrochloride and sodium acetate, it yields the 
corresponding trioxime (cf. Wislicenus and Kotzle, loc . cit.). The 
nickel compound, (CgHgOjN^^i, forms microscopic, pale yellowish- 
brown crystals, turning brown at 180°, m. p. above 300°. The 

s* 2 
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diacetyl derivative, C 16 H 10 O 5 N 2 , is somewhat unstable and form s 
pale straw-yellow needles, m. p. 155° (decomp.). The dibenzoyl 
derivative, C$H 14 O s N 2 , forms microscopic needles, m. p, 1740 
(decomp.). The phenylhydrazom , C^H^OgN^EtOH, crystallines 
in orange-red needles, m. p. 189—190^ (decomp.), T. H. P. 

Dioximes. VI. G. Ponzio and L. Avogadro ( Gazzetta , 1923 
53 , i, 25 — 35). — The aufhors have investigated the two modified 
ations of phenylglyoxime, m. p. 168° and 180°, regarded by 
Russanov (A., 1892, 321) as being the amphi- and anti -compounds, 
respectively, and have also obtained a second modification of 
aminophenylglyoxime. With such isomeric glyoximes, the prefix 
a is given to those which readily undergo isomerisation into the 
other or (3-forms, the latter alone being able to form with nickel 
copper, or cobalt complex salts derived from two molecules of the 
glyoxime by replacement of two oximinic hydrogen atoms, one 
from each molecule, by an atom of the bivalent metal. As might 
be foreseen from the results obtained with the benzoylmethyl. 
glyoximes (A,, 1922, i, 1037), the two forms of phenylglyoxime 
behave differently towards nitrogen tetroxide, the a-form losing 
two atoms of hydrogen and giving the compound regarded by 

Scholl (A., 1891, 315) as the peroxide, q » an( ^ ^y Wieland 

and Semper (A., 1908, i, 108) as phenylfuroxan ; the [3-form, on 
the other hand, loses three atoms of hydrogen, one of which is 
replaced by a nitro-group, the resultant product being phenylnitro- 
glyoxime peroxide. These results confirm the view that the 
isomerism of the two phenylglyoximes does not depend on the 
relative positions of the hydroxyl groups in space. 

The conclusion is drawn that (3-phenylgIyoxime and [3-benzoyl- 
methylglyoxime, which yield complex nickel salts, are true di- 
oximes, as they behave towards nitrogen tetroxide as if they 
contain two similar oximino-groups, the resulting peroxides being 
unaffected by ammonia, a- Phenylglyoxime, acetylmethylglyoxime, 
and a-benzoylmethylglyoxime, which do not form complex nickel 
salts, react with nitrogen tetroxide, giving rise, respectively, to 
the compound C 6 H 5 , C 2 H0 2 N 2 , which with ammonia yields amino- 
phenylglyoxime, to a-oximino-p-^-nitrole-y-ketopentane, 'and to 
y-oximino-p-^-nitrole-a-keto-a-phenylbutane (A., 1922, i, 627, 1037), 
which with ammonia yields aminomethylglyoxime. Hence the 
oximino-group of a-phenylglyoxime, which is united to the carbon 
atom carrying the hydrogen atom and originates by the action 
of nitrous acid on acetophenone, may, like the !3 -oximino-group 
of acetylmethyl- or benzoylmethyl-glyoxime, resulting from the 
action of nitrous acid on acetyl- or benzoyl-acetone, assume a 
structure different from that of the oximino-group introduced 
into iso ni trosoace to p hen one , isonitrosoacetyl acetone, or isonitroso- 
benzoylacetone by means of hydroxyl amine. 

The author’s results show that Wieland and Semper {loc. erf.) 
are in error in assuming that the various modifications of one and 
the same dioxime give the same peroxide, even if, as follows from 
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... wnrk of Korev (A., 1886, 363) and of Auwers and Meyer (A., 

™ g a 403 713 ), p., and y-benzildioxinies give the same peroxide 

E dehydrogenated by means of potassium ferricyamde. 

“Edition of aqueous nickel acetate to an aqueous alcohohc 
n£L nf u-phenylglyoxime yields the amorphous, brownish- 
yellow nickel compound, probably C 8 H 8 0 2 N 2 Ni. With nitrogmi 
J imvirlp the a-slyoxime gives the compound CgHgOijNg, m. p. 
m 8 », which is perfectly stable in a stoppered bottle in the dark 
i„f Wieland and Semper, be. tit.). . , , 

( In aqueous solution, p-phenylglyoxime acts on compact nickel, 
“or cobalt, slowly in the cold but rapidly at about 100 , 
misbehaviour being characteristic of the glyoximes which Tschugaev 
terns syn- forms. The nickel salt, (C 8 H-0 2 N 2 ) 2 Ni, ofystaUises in dark 
needles m. p. 267' (browmng) ; the copper salt (C 3 H,0 4 N s ) 2 Cu 
Is a coffee-coloured powder with green reflection m. p 181 
decomp ), and the cobalt salt, a coffee-coloured powder with red 
E. Russanov's statement that p.pheny glyoxime is trans- 
foLed instantaneously into the oe-form by all neutral solvents 
S the exception of absolute ether (he. at ) is erroneous. Nitre- 
uhenvMyoxime peroxide, obtained by the action of nitrogen 
temxide on a-phenylglyoxime in anhydrous ethereal solution, has 
properties Jven by Wieland (A., 1903, i, 769) who found this 
compound among the products of the action of nitrous fumes on 

'“Skiyoxim,, NOH:CPh*CCi:NOH, prepared either by 
the action of hydroxylamine on chloro-oxumnoacetophenone or by 
the action of chlorine on a- or fl-phenylglyoxune, exists in only 
one modification, and crystallises in slender, whte Meaes, 
189—190° (decomp.). Its nickel salt, (C 8 H 6 0 2 N 2 C1) 2 Ni, to™ 8 
slender, reddish-brown needles m. p. 167 Mdecomp.) and .te 
Kantvl derivative, C,,H„0 1 N,,C1, slender, white needles, m. p. 82 . 

p. Aminophenytglyoxim , N O H !C P I r C ( NH , ) . NO H , obtained y 
boding a-isomcride with dilute acetic acid, and isolated as 
nickel salt, forms lustrous, white laminae, m. p., with rapid heatin 
fsuhlim and decomp.), and yields an intense brown coloration 
& ScVoride ltsnicM Jt, (C 8 H 9 0 2 N 3 ) 2 Ni, forms lustrous, 
orange-red laminse, m. p. 265-285= (decomp.), and the copper 
salt, (C 8 H s 0 2 N,) 2 Cu, lustrous, bronze-coloured laminae with metallic 
lustre, m. p., with rapid heating, 232° (decomp.). T. 

The Transformation of Campholic Acid into Camphor. ^ H. 

Rote and A. Sulger (Helv. Chim. Acta, 1923, 6, ^59 263). 
The benzylidenccampholic acid of Rupe and Bleehschmidt, 
C0 2 H-C 8 H,,-CH:CHPh (A., 1918, i, 222), reacts with thionyl 
chloride to form an acid chloride, which, however, when it ib dis- 
tilled under reduced pressure changes with evolution of hydrogen 
chloride into benzylidenecamphor. The same transformation occurs 
spontaneously in the course of a few days when a solution of the 
acid chloride in thionyl chloride is kept. The .chloride of benzyl* 
campholic acid, however, is quite stable. The reaction in the case 
of benzylidenecampholyl chloride probably takes place through 
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the intermediate formation of the compound C 8 H 



which loses hydrogen chloride forming benzylidenecamphor. f n 
the case of benzyloampholyl chloride, this reaction is, of course 
impossible. The influence of ring-closure on optical rotatory 
power is here very marked, the value for benzylidenecampholie acid 
being [a]g> -f 12*60°, and for benzylidenecamphor, [a]g> -f 426*55°. 
Camphor derivatives also show a higher rotation dispersion than 
those of campholic acid. The supposed ethyl ester of benzylidene. 
campholie acid obtained by Rupe and Blechschmidt from the 
chloride (loc. tit.) is not the ester, but benzylidenecamphor. 

E. H. R. 

Derivatives of Buchu-camphor. Yasuhiko Asahina and 
Satoru Kwada (J. Pharrn. Soc. Japan, 1923, 1 — 9; cf. Asahina 
and Mituhori, A., 1922, i, 667). — The formation of buchu-camphor 
from menthone by the action of ferric chloride was again studied • 
but the yield could not be increased beyond 24%. The m, p,| 
113°, for the phenylurethane is confirmed {Semmler and Mackenzie, 
A., 1906, i, 373, gave 41°). By boiling an alcoholic solution of 
hydroxylamine hydrochloride, sodium carbonate, and buchu- 
camphor on a water-bath for five hours under reflux, the mon- 
oxime, plates, was obtained, m. p. 123° (Semmler and Mackenzie, 
loc . cit, give m. p. 125°, Kondakov, A., 1901, i, 334, gives 166°); 
its alcoholic solution gave a green coloration with ferric chloride, 
When the boiling is continued for ten hours, the resulting oxime 
has m. p. 154 — 157°, and the analytical figures suggest that a 
dioxime is formed. When an alcoholic solution oi buchu-cam- 
phor, hydroxylamine hydrochloride, and sodium acetate is heated 
at 100° in a sealed tube for ten hours, the true dioxime, colourless, 
short prisms, m. p. 192°, is formed; it gives a brownish-red color- 
ation with ferric chloride. When oxidised with potassium per- 
manganate in acetone solution, buchu-camphor is known to yield 
7-acetyl-a-isopropylbutyric acid, but when the oxidation is eon- 
ducted in 5% potassium hydroxide solution at about 5°, a dikeionk 
acid , COMe-CHg-CH^CHPr^'CO-COgH, large, square plates, m. p. 
135°, is produced, which, when distilled at 190 — 195°/11 mm., or 
when heated with concentrated hydrochloric acid, iB easily changed 

into the closed keionic acid , white 

plates, m. p. 104°. The semicarbazone , white crystals, m. p. 223°; 
phenylhydrazone, slender, light yellow prisms, m. p. 220—221°; 
and oxime , white granules, m. p. 185—186°, of the diketonic acid 
axe identical with those obtained from the closed ketonic acid. 

K. K. 


Effect of Fuller's Earth on Pinene and other Terpenes. 

Charles S. Venable {J. Amer . Chem. Soc., 1923, 45, 728—738).-- 
The action of fuller’s earth on a-pinene and other terpenes, with 
and without diluents, at —20°, —5°, 25°, and 158° has to 
investigated. . , 

In contrast to the conclusions of Gurvich (A., 1915, i, 933), 
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reaction evidently proceeds as follows : (1) Intramolecular re- 
arrangement to dipentene and terpinene. No camphene is formed. 
m polymerisation to dipinene and various unidentified poly- 
Jgjpenes. (3) Slow decomposition of the polyterpenes at high 
temperatures to give paraffin hydrocarbons and p-cymene, but 
not monoterpenes. With increasing temperature of reaction, the 
proportion of dipinene and polyterpenes to terpenes increases. 

J\ T opinene, dipentene, a-limonene, terpinene, camphene, sabinene, 
terpineol, bomeol, and cineol undergo similar reactions. p-Cvmene 
\a quite unaffected by treatment with bailer’s earth. 

Xhe maximum activity of the fuller’s earth is attained when it 
contains 5—8% of combined moisture (burning temperature about 
400°). Oxygenated diluents exert a strong inhibiting action. 

Iron gel, silica gel, or activated charcoal do not promote this 
reaction. * W. S/N. 

Pinenes. H. Pariseiae (Ann. Chim., 1923, [lx], 19, 119— 
135 } .—Previous work on a- and (3-pinenes is again described (cf. 
A., 1921, i, 575). The preparation of nitrosochlorides of pinene 
resulted in confirmation of Wallach’s observations on the relation 
of yield to rotatory power, but it is pointed out that the presence 
of less active (3-pinene may lead to inconsistent results. The 
nitrosochloride formed is always inactive, and the author suggests 
that x-pinene consists of a mixture of active and inactive isomerides 
which are not capable of separation, the latter form yielding the 
derivative and being itself formed from the active variety. The 
action of dry hydrogen chloride on (3 -pinene yields isobomyl 
chloride, on a-pinene (from Aleppo turpentine), a crystalline hydro- 
chloride of m. p. 124—128° and [a] +35*9°, whilst from a-pinene 
extracted from Bordeaux turpentine the corresponding product 
has m, p. 120 — 126° and [a] —32*5°. A method of calculating 
the optical activity of a-pinene based on the optical purity of (3- pinene 
is given. H. J. E. 

The Wagner Rearrangement. II. The Formation of Santene. 

L. Ruzicka and Fr. Liebl (Hdv. Chim. Ada, 1923, 6, 267 — 281 ; 
cf. A., 1918, i, 398). — The expectation that by removal of water 
from a-fenchocamphorol santene would be formed has been verified. 
By the action of phosphorus pentachlorido on fenchyl alcohol in 
low-boiling light petroleum, a-fenchone was obtained having 
[«]» —38° instead of —32°, as found by Wallach ; its other constants 
were, b. p. 153— 154°/720 mm.; »j> 8 1-4750, dj 3 0-870. It was 
oxidised with ozone to a-fenchoeamphorone, of which the semi- 
carbazone gave two fractions from alcohol, a less soluble one having 
Ri. p. 217—218°, [a] D —171*5°, and the more soluble one m. p. 
210—211°, [a] D —141°. The a-fenchocamphorone regenerated 
from the total semicarbazone had, after sublimation, m. p. 107°. 
JW chloride with fenchyl alcohol gives fenchyl sulphite, 
colourless crystals, m. p. 72°. The a-fenchocam- 
phorone was reduced with sodium and water to a-fenchocamphorol, 
a Rd the latter heated with potassium hydrogen sulphate at 196° 
m a stream of carbon dioxide, when santene distilled over, b. p. 



i. 476 


ABSTRACTS OF CHEMICAL PAPERS. 


140-142°, [<4 0, n l 7 1-4657, d? 0-8720. It was identified b v 
oxidation with ozone to 1 : 3-cbacetylcycfopentane. A 0 f 

a- and (3-fenchene was prepared by heating fenchyl alcohol 
sodium hydrogen sulphate, and from this by the above method a 
mixed a- and P-fenchocamphorol was obtained. When this 
heated with potassium hydrogen sulphate as above, santene was 
obtained having practically the same constants as that f roni 
a-fenchocamphorol. It is concluded that both a- and {3-fenchene 
give the same santene. From santenol, by heating with potassium 
hydrogen sulphate, santene was also obtained. 

The authors’ theory of the formation of an intermediate tri- 
cyclene in the course of the Wagner rearrangement (foe. cit,) hag 
been rejected by Lipp (A., 1920, i, 491) and by Meerwem and 
Emster (A., 1920, i, 855), who have prepared the tricyclene and 
found it to be quite stable under the ’conditions of the bomeol- 
camphene transformation. The alternative hypotheses suggested 
by these authors fail, however, to account for the formation of 
santene, whilst the tricyclene hypothesis offers a clear picture ol 
the mechanism of the reaction. The simplest case is the formation 
qjj of santene from santenol, when the intermediate tri- 
3 cyclene is represented by I. In the formation of santene 
/ ! \ from a-fenchocamphorol, (3-fenchocamphorol, and cam- 
j rand (!•) phenilol, each of these compounds by loss of water can 
\ ' J form tho same tricyclene, represented by the space- 
^ formula II. By rupture of one of the bonds, a, a 
double-bond is formed attached to one of the bridge carbon atoms, 


Me./ 

Me^\ 



(II.) Tricyclene. 


S XZ! 


Me-f /I ! 
V' i 


(III.) Unstable. (IV.) Santene. 


an unstable configuration (III) which can only be stabilised by 
the wandering of one of the methyl groups, giving santene (IV). 
It has been urged as an objection to the tricyclene hypothesis 
that, since the tricylene is symmetrical, it cannot give rise to an 
optically active product. This objection, however, can scarcely 
be maintained, since in the case of the transformation of optically 
active linalool into active terpineol, in the course of which the 
active centre is changed from one carbon atom to another, on any 
hypothesis, there must be a symmetrical intermediate stage, It 
must be supposed that, in the Wagner rearrangement, formation 
of the tricyclene and its isomerisation take place simultaneously, 
and that considerations which apply to the stable tricyclene do 
not apply to it in the nascent state. E. H. B. 

p-Amyrin from Manilla Elemi Resin. Alex. RoixEn 
(Monatih., 1923, 43, 413 — 417).— Alcoholic potassium hydroxide 
converts ebbromo-p-amyrin benzoate (A., 1921, i, 39; 1922, i, 667) 
into an impure potassium derivative, from which, on acidification, 
only a gelatinous substance is obtained. Bromination of p-amyria 
in glacial acetic acid solution gives a mixture of (a) bromo-fatn^ 
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acetate, m. p. 235—236° (solution in concentrated sulphurio acid 
yellow, with green fluorescence), and ( 6 ) dibromo-fi-amyrin, m. p, 
210 — 216 ° (decomp.). By oxidising p-amyrin with chromic acid| 
Vesterberg (A., 1892, 290) obtained (3-amyrone (oxime, m, p 
202-263°). The latter substance, now called P-amyranone (oxime' 
m, p- 26 ,P * — 267°), melts at 177 — 179°. Potassium permanganate 
affords no isolable oxidation product with fi-amyranone. The 
latter, on heating with benzoyl chloride, yields $-amyrenol benzoate , 
wbich. melts at 181—182 , gives a yellow solution in concentrated 
sulphuric acid, and is converted by hot alcoholic potassium hydr- 
oxide into p-amyranone. E jj rp. 

Constituents of Derris-root. X. Tatsuo Kariyone and 
Kunjiro Atsumi (J. Pharm . Soc. Japan , 1923, 10—17) — 
Greshoff (A., 1891, 335) and van Sillevoldt (A., 1900, i, 109) isolated 
an amorphous poisonous constituent, derrid, from the root of 
Derm elliptic®, Benth., and Wray {Pharm. J., 1892, 1152) obtained 
the constituent tubain. Ishikawa (A., 1918, i, 94) isolated tubo- 
toxin, Gtflupv white crystals, m. p. 163*5°, from the root. The 
authors confirm Ishikawa s results. The poisonous constituent 
was proved to have one carbonyl group by the formation of a 
pknylhydrazone, light yellow needles, m. p. 255°, and an oxime , 
colourless needles, m. p. 245°. When heated with sodium acetate 
and acetic anhydride, tubotoxin gives a diacetyl derivative, the 
saponification value (84-3— 116*9) of which is, however, lower 
than the calculated value (281-8). Estimation of methoxyl by 
ZeiseTs or by Herzig’s methods indicated the presence of 1-5-meth* 
oxyl groups in tubotoxin. Benzoyl chloride or phthalic anhydride 
have no action on it. Tubotoxin is probably identical with retenon 
obtained by Nagai {J. Tokyo Chem . Soc., 1902, 23, 744) from 
MilleUia iaiwaniana, Hayata, produced in Formosa. K. K. 


Bixin. J. Herzig and E. Faltis [and, in part, Bertha Pittner, 
Friedrich Klein, and Georg Watzinger] {Annaten, 1923, 431 ’ 
40 70, cf. A., 1917, i, 577), — Previous work on this subject, 
m particular the researches of Hasselt (A., 1911, i, 550; 1916* 
i, 495), and the facts described below, are discussed on the ‘ 


. " , ' uu me oasis 

Of the formula C0 2 H*C 23 H 26 *C0 2 Me for bixin, where OJBL. is an 
unsaturated residue to which the carboxyl and carbomethoxyl 
groups are. unsymmetrieally attached. 

Birin, which cannot be esterified by means of alcoholic hydrogen 
chloride, absorbs eighteen atoms of hydrogen in glacial acetic acid 
f 8 — m P^sence of palladium-barium sulphate, forming 
yammn, a thick, almost colourless oil containing one methoxyl 
SL J be esterified by means of methyl-alcoholic 

En t0 fydrmethyUrixin, a thick, pale yellow oil, 

/18 ““,7 « containing two OMe groups, which is also 
w i • , ?ben methylbixin absorbs eighteen atoms of hydrogen, 
oil fA 0ySe i by means of m ethyl-alcoholic potassium hydr- 
a thick oil, b. p. 220 — 230°/13 mm., wMch 

hYdromrtWlk— 0 0n tltration i thia ^ay be reconverted into 
ydromcthylbixm by means of diazomethane or 3% methyl- 
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alcoholic hydrogen chloride. When hydromethylbixin is 
lysed by means of alcoholic potassium hydroxide and the produce 
oxidised by means of potassium permanganate, six atoms of oxy « eri 
seem to be taken up ; the resulting yellow oil , apparently C 25 H Q 
contains no methoxyl group. It is readily methylated by 
of 3% methyl-alcoholic hydrogen chloride to an oil, C 27 H q 
containing two methoxyl groups. 50 

When hydronorbixin is heated at 320°, carbon dioxide is elimin 
ated, but no definite product has been isolated. Nevertheless bv 
the action of heat on a mixture of lime and the calcium salt of 
hydronorbixin under reduced pressure, an oil is produced approxi^. 
ately of the composition C^H^; the presence of two carboxvl 
groups in hydronorbixin is therefore probable. 

The hydrolysis of methylbixin to norbixin by means of methyl- 
alcoholic sodium hydroxide is demonstrated. No pure compound 
is obtained by the esterification of norbixin by means of concen- 
trated methyl-alcoholic hydrogen chloride; the use of diazo- 
methane leads, however, to the formation of methylbixin and to 
a small quantity of an isomeride, {J-i methylbixin , dark violet crystals 
in. p. 190—193°, which is the sole product if 3% methyl-alcoholic 
hydrogen chloride is used. It is also formed by the action of diazo- 
methane in ethereal solution on $-bixin, minute, bordeaux-red 
crystals, decomp. 211 — 214°, an isomeride of bixin which has been 
obtained during the preparation of bixin from a sample from Dutch 
Orleans. The existence of three isomeric monomethyl esters, 
bixin, (5-bixin, and tsobixin (Hasselt, loc. cil.), cannot he ascribed 
merely to the unsymmetrical position of the carboxyl groups in 
the norbixiii molecule. It is suggested that the wandering of a 
double bond may underlie the change of structure which obviously 
must accompany the production of at least one of these isomerides 

W. S. N. 

New Pyrylium Salts. C. Gastaldi and G. L. Peybetii 
(Gazzetla, 1923, 53 , i, 11 — 15). — Condensation of acetophenone or 
dypnone with propionic, butyric, and isovaleric anhydrides in 
presence of sublimed ferric chloride yields compounds analogous 
to that obtained under similar conditions from acetic anhydride 
(A., 1922, i, 573). 

The ferric chloride compound of 4 : Q-diphenyl-2~dkylpyrylm 
chloride, I’eC^-O^Qp^.^/'CPh, formed from propionic anhydride, 

forms long, yellowish-brown needles, m. p. 167°, and yields a pale 
yellow aqueous solution showing slight green fluorescence. When 
treated in aqueous solution with excess of ammonia, it yields 
4 : Miphenyl-2-ethyl'pyridine, the nitrate of which* C 19 H 18 0gN 2 - 
forms slender, colourless needles, m. p. 180° (decomp.). 4:6- 
Diphenyl-2‘etkylpyryliu?n nitrate , C 19 H 17 0 4 N, crystallises in 
yellow laminse, m. p. 151° (decomp.). 

The ferric chloride compound of 4 ; Miphenyl’Z-propylpyrylwM 
chloride, C*)H M 0*FeCl 4 , formed from butyric anhydride, foflM 
greenish -yellow plates, m. p, 197- — 198°, and dissolves in codcca- 
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ited sulphuric acid with blue fluorescence. 4 ; 6 -Diphenyl* 
nitrate , CWE^OgNg, crystallises in colourless 
S, m.p. 138* (decomp.p 

The ferric chloride compound of 4 : &-dipkenyU2-wobutyljnjryUum 
lorifc, C 2 iH 21 0‘FeGl 4> forms yellow prisms, m. p. 165° ‘ and gives 
pale yellow, aqueous solution showing slight blue fluorescence; 
q nitrate, C^HjAN, forms yellow prisms, m. p. 156°. 4:6* 
i^nyl^ohuiytpjridine nitrate, C 2l H 22 0 3 N 2) crystallises in 
jlourloss needles, m. p. 124°. T. H. P, 

A Synthesis of Pyrylium Salts of Anthocyanidin Type, II. 

avid Dom Pratt and Robert Robinson (T., 1923, 1^3, 745— 

) 8 ). 

A Direct Synthesis of certain Xanthylinm Derivatives. 

avid Doiq Pratt and Robert Robinson (T., 1923, 123, 739— 
15). 

Anhalonium Alkaloids. V. Synthesis of Anhalomdine 
nd Pellotine. Ernst Spath (Monaish., 1923, 43, 477 — 484).— 
ly the action of cold, concentrated hydrochloric acid on (3-5-benzyl- 
sy-3 : 4-dimethoxyphenylethylamine (A., 1922, i, 852), the benzyl 
roup is removed. Acetic anhydride converts the product into the 
>-N -dmetyl derivative, which, when heated in toluene solution with 
ihosphoric oxide, gives a base which, from its mode of formation, 
mst be either ti-acetoxy-7 : 8 ■dimethoxy- or %-aceioxy-Q : 1 -dimethoxy- 
■methyl 3 : i-dihydromquinoline, and on reduction with tin and 
lydroehloric acid gives a substance identical in ail respects with 
nhalonidine. This alkaloid must therefore be either 6 -hydroxy - 
f : %-dimethoxy- or 8 -hydroxy -ft : l-dimethoxy-\-methyl-l : 2 : 3 : 4* 
drakydroisoquinoline. The former constitution accords the better 
pith that of anhalamine, and is more probable on the grounds that 
he above ring-closure would be more likely to occur in the para- 
wsition to an acetoxy-group than in the similar position with 
respect to a methoxy -group. 

By the addition of methyl iodide to the above dihydro wquinoline 
derivative, and reduction of the product with tin and hydrochloric 
acid (the second process effecting also hydrolysis of the O-acetyl 
group), pellotine (t.e., N -methylanhalonidine) is obtained. 

The great reactivity, with aldehydes, of the above-mentioned 
ethylamine derivative suggests that neither anhalonidine nor 
pellotine is formed in the plant as a result of enzyme action. The 
lability of groups attached to the asymmetric carbon atom in 
position 1, caused by the (probable) presence of a hydroxyl group 
jn position 6, may explain the optical inactivity of the two natural 
•alkaloids. E E T 

iooiw^ 0 P sine ' Ernst Spath and Alfred Kolbe (Monaish., 
^ 469— 475).— This alkaloid, to which Greaboff (A., 1901, i, 
erroneously assigned the formula C n H,ON, is identical with 
methyl-4-quinolone, C 10 H 9 ON, obtained in an impure condition 
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by Meyer (A., 1906, i, 604). On reduction, either with 
and alcohol, or eleetrolytically, echinopsine is converted^ 
1-methyltetrahydroquinoline, whilst when heated with a miitu ^ 
phosphorus penta- and oxy-chlorides it is converted into 4. c i/ 
quinoline. From the latter, quinoline is obtained by reducing 
hydrogen in presence of palladium and barium sulphate Tk 
alkaloid is readily obtained by heating 4 -hydroxy quinoline Jju 
methyl iodide and sodium methoxide, and gives a hvdrrAb^ 
m. p. 185 — 186°, and a picrate , m. p. 223—224°. g E ^ 


Preparation of Ergotamine Salts. Chemische Fabrik vat. 
Sandoz (Brit. Pat. 170302). — Ergotamine salts are obtained 
crystalline form by the action of the requisite amount of acid ^ 
the free base dissolved in an organic solvent miscible with watT 
such as methyl or ethyl alcohol, acetone, etc., whereby separati? 
of the salt occurs almost immediately. The preparation of tivr 
sulphates in this way, containing 10*36 % and 7*56% HS0° 
respectively, is described. On recrystallisation, the former 
into the latter by loss of sulphuric acid. These and other ergotamine 
salts retain solvent of crystallisation very tenaciously. Salts con 
taining a minimum amoimt of acid are obtained by shaking an 
ergotamine solution in a non-miscible organic solvent such as 
chloroform, with gradually increasing quantities of the acid. The 
precipitate is collected and recrystallised from methyl alcohol. In 
this way, a hydrochloride in the form of thin prisms containing 
after drying to constant weight, 5*85% HC1, was obtained. % 
preparation of the tartrate in the form of compact prisma from 
ethyl alcohol, and of the citrate and carbonate in physiological 
sodium chloride solution, is also described. The ergotamine salts 
and their solutions are easily oxidised by air, particularly in sun- 
light, becoming thereby yellow or brown. Access of air should 
therefore be prevented during the preparation and storage of these 
compounds. G. F. M. 


Physostigmine. I Alkylation Products of Eseroline. 
George Barger and Edgar Stedman (T., 1923, 123, 758—769). 

Some Pyridine Derivatives of Iridium. MarcEl Dfainxi 
(Ann, Chun,, 1923, [ix], 19, 5 — 31). — A more detailed account of 
work already published (cf. A., 1922, i, 859; 1923, i, 89, 135,243). ! 

H.J.E. 


A Reaction Involving the Rupture of the Ring in Hetero- 
cyclic Compounds. I. P. Petrenro-Kritschenko, E. Putiata, 
and A. Gandelman ( J . Russ, Phys. Chem. Soc., 1916, 48, 1852- 
1861). — The action of hydrogen chloride and of methyl iodide on 
some substituted 4-piperidones is investigated. Hydrogen chloride 
is passed through a benzene solution of 1:2: 6-tr ipheny 1-4-piper • 
idone. The hydrochloride thus precipitated is treated with alkali, 
which liberates distyryl ketone and aniline. This reaction is thus 
explained : 
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-00^ 

Oil, 

(SPh CHPh 

\ / 

NPh 


HOI 
>- 


/°°\ 

ch 2 ch 2 

CHPh CHPh 

\ / 

NPh 

/\ 

H Cl 


/C0\ 

Sph Sh +H h, 

/ 

NHPh 


/ \ 

CH C H 2 

CHPh CHPh -*• CHPh:CH‘C0'CH:CHPh+NH 2 Ph+HCl 

/ 

NHPh 

/\ 

H Cl 


'he ease with which the ring is broken in this compound is due to 
he close proximity of the three phenyl groups, as the corresponding 
^-methyl compound when treated in the same way regenerates the 
ame compound. It appears also that the triphenyl derivative 
an be stabilised by converting the grouping -€H 2 *CO*CH r into 
CHR’CO’CHR-, where R is a carbethoxy-group. The action of 
nethyl iodide on ethyl 2 : 6-diphenyI-l-methyl4-piperidone-3 ; 5- 
icarboxylate is next examined. The hydriodide of this ester is 
►repared by the action of methyl iodide on the corresponding ester 
if diphenylpiperidonedicarboxylic acid, and the free 1 -methyl 
ster, m. p. 85°, is obtained from it by the action of weak ammonia. 
Prolonged boiling of this substance with methyl iodide merely 
esults in the formation of its hydriodide. The formation of this 
alt is explained as follows ; 


/CO\ 

COjEbCH CH*C0 2 Et 
CHPh CHPh 
\ / 

NMe 


/ C0 \ 

b'CH ^H*C0 2 Et 
CHPh CHPh 

\ / 

NMc 

/\ 

I Me 


/CO\ 

C0 2 Eff5 CH*C0 2 Et , ttt 
CHP h CHPh 

/ 

NMe 2 

^ iUs liberated combines with unacted on 
isolate/ fmm r +v° form . its hydriodide. No other product was 
through ° *T ac ^ 011 mixture. Hydrogen chloride passed 

of which nnlv 61ie ®° u j ion this «ster gives a vuriety of products, 
y one is identified as the stereoisomeride, m. p. 138°, 
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of the original substance, m. p. 85°. The action of methyl [q^a 
on A-methyltriacetonamine is to cause rupture of the ring. \ 
latter substance is preparable by the action of methyl iodide / 
triacetonamine, thus showing that the view held up to the present* 1 
that the homologues of the latter substance cannot be prepared In- 
direct alkylation, is incorrect. K, T ^ 


Influence of Solvents on the Grignard Reactions. Biko 

Majima and Munio Kotake {J. Chem. Soc . Japan , 1922, 43, 93 ^, 
948; cf. this vol., i, 495).— The influence of solvents (ethyl ether 
and anisole) in the Grignard reaction between magnesium ind^ 
iodide and the following has been studied, with results which may 
be summarised as follows : 


Yields 


Reagent. 

Reaction products. 

In ethyl 
ether. 

hi anisole, 

Formic ester . . 

indole-2-aldehyde 

trace 

33% 

Carbon dioxide 

. indole-2-carboxylic acid 

8-6% 

25% 

Acetone . . 

2 -indolyldiinethylmethano 

22-5% 

30-4% 

Benzaldehyde 

di-2-indolylphenylmethane 

20% 

m% 

Chloroformic 
ethyl ester . 
Acetyl chloride 

. ethyl indolc-2- carbo xv 1 ate 

53-5% 

36-7% 

. 2-indolyl methyl ketono 

93% 

01 % 

Chloroacetyl 

chloride 

. 2-indolyl chloromethyl ketone 

45% 

4-8% 


From the results, the authors have drawn the conclusion that when 
a compound having a carbonyl group acts on magnesium indole 
iodide, a good yield is obtained by using aniaole as a solvent; whilst 
if the reacting compound is an acid chloride, ethyl ether is a better 
solvent. (3 J ndolylchhromdhyl ketone forms colourless, rhombic 
crystals, m. p. 212 — 214°. K, K. 

3-Amino- and 3-Hydroxy-quinolines. G. Bargellini and 
S. Berltngozzi (Gazzetta, 1923, 53, i, 3— 11) —The authors have 
prepared 3-hydroxy-2-phenylquinoline by the action of e-amino- 
benzaldehyde on either w-bromoacetophenone or benzoylcarbinoi, 
and 3-hydroxy-2-p-anisylquinoline from chloroacetoanisole and 
o-aminobenzaldehyde, the action of ketones containing the group 
•COCHjjX (X=a halogen atom) on o-aminobenzaldehyde in presence 
of sodium hydroxide constituting a general method for the pre- 
paration of 3-hydroxyquinolines. Similar condensations occur il 
the o-aminobenzaldehyde is replaced by one of its derivatives or 
by isatin or an o-amino-ketone. 

3-Aminoquinoline derivatives have been prepared by com- 
plicated series of reactions (Stark, A., 1907, i, 973; Mills and 
Wateon, T., 1910, 97, 741), but no general method is known. w 
authors find that 3 -amino-2 -methylquinoline is readily prepay 
by condensing o-aminobenzaldehyde with ace tony Iphthalimrie m 
presence of sodium hydroxide and decomposing the compoim 
formed by boiling it with 20% hydrochloric acid : 
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CHO'C,H 4 -NH s +CH 3 -CO-CH a -N<™>C ( H ( 




3-Amino -2-phenylquinoline may be obtained similarly from o-amino- 
benzaldebyde and phenacylphthalimide. The fonnation of 3-nitro- 
quinoline from o-aminobenzaldehyde and methazonic acid (Badiscbe 
Inilin- & Soda-Fabrik, A., 1921, i, 517) is analogous to the method 
described above, since methazonic acid reacts as the oxime of 

nitroacetaldehyde . 

The compound C 18 H u OgN 2 (formula I, above) forms silky, yellow 
needles, m. p. 220° (decomp.). 

_ . /N-chic-nh-co-c.h.-co.h, , . 

The compound 6 4 2 prepared from 

o-aminobenzaldehyde and phenacylphthalimide, forms white scales, 
m. p. 205—206° (decomp. ). 

3- A min o - 2-phenylq uinoiine, crystallises in pale yellow 

needles, m. p. 115— -116°, and dissolves in acids, giving intensely 
fluorescent solutions. Its acetyl derivative forms colourless needles, 
m, p. 173—175°, and its picrate, yellow prisms, m. p. 194 — 195°. 

^Uydroxy-2-phenylquinoline, C«H u ON, prepared either by 
diazotisation of 3-amino-2-phenylquinoline or by the action of 
w-bromoacetophenone or benzoylcarbinol on o-aminobenzaldehyde 
(cf. Koenigs and Stockhausen, A., 1902, i, 693), forms white needles, 
m. p. 221—222°, and yields fluorescent aqueous and alcoholic 
solutions, the latter giving a reddish-brown coloration with ferric 
chloride. The hydrochloride forms lustrous, yellow scales, m. p. 
243—245°; the chloroplatinate, orange-yellow crystals, blackening 
above 260°; the pi crate, yellow prisms, m. p. 235—238° (decomp.); 
the sulphate, yellow leaflets, turning brown at 150° and melting 
indistinctly at about 165°. 

^Eydroxy-%p-anisylquindine, C 16 H 13 0 2 N, crystallises in white 
needles, m. p. 240 — 242° (decomp.). The sulphate , yellow needles, 
m. p. 225—230° (decomp.), hydrochloride, chloroplatinate , and picrate, 
ni. p. 216 — 228°, were prepared. T. H. P. 


y-Chloropropyl Urethanes and a Synthesis of the 1 : 3-Ox- 
azine Ring. Arthur W. Dox and Lester Yoder (J. Amer. Chem. 
8oc., 1923, 45, 723 — 727). — y-Chloropropyl alcohol reacts readily 
with carbonyl chloride in ice-cold toluene solution to give y -cMoro- 
propyl chloroformate, b. p. 175— 176°/736 mm., which, when 
heated with carbamide (2 mols.), gives y-chloropropyl atlophanate, 
white, scaly crystals, m. p. 166°. y-Chloropropyl carbamate , white, 
pearly scales, m. p. 62°, is formed when y-chloropropyl alcohol 
and carbamide nitrate (2 mols.) are heated together at 130—135°, 
o r i m better yield (71%), when the chlorof ornate is slowly 
dropped into ice-cold 10% aqueous ammonia (2 mols.). Attempts 
prepare an oxazine by the elimination of hydrogen chloride from 
he above carbamate were unsuccessful; the action of aqueous 
80 um hydroxide leads to hydrolysis, whilst with alcoholic sodium 
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ethoxide sodium cyanate and phenylcarbaraide axe produced. 
y-Chloropropyl chloroformate reacts with aniline in ice-cold ethereal 
solution giving y -chloropropyl phenylcarbanutie, long, flat prisma 
m, p. 38°, b. p. 160—17075 mm., which is also produced when 
chloropropyl alcohol and phenvlcarbimide are gradually heated 
together at 150°; the action of boiling aqueous-alcoholic sodium 
hydroxide on the carbanilate leads to 2-kdo-^-phenyltetrahydro- 
1 : 3 -oxazine, large, thick prisms, m. p. 96°, yield 84% ; Chloro- 
propyl chloroformate reacts in cold ethereal solution with o-telu- 
idine to give y -chloropropyl o-tdylcarbamate, small needles, m. p. 
49 °, b. p. 170 — 17575 mm., from which, by the elimination of 
hydrogen chloride, 2-keto^-o4dyltdrahydro-\ ; 3 -amine, large, flat 
prisms, m. p. 89°, is produced in 60% yield. 

The formation of the 6 -membered 1 : 3 -oxazine ring is analogous 
to that of the 5-membered 1 ; 3-oxazole ring, by the elimination 
of hydrogen chloride from ^-halogen carbanilates (Otto, A., 1891, 
1373; Johnson and Langley, A., 1910, i, 884). W. S, N. 

Tetrahydro-1 : 3 : 2-oxazones and Substituted y-Amino- 
propanols. J. S. Pierce and Roger Adams (J . Amer. Chem. Soc 
1923, 45, 790—795; cf. this vol., i, 457) — y-Chloropropyl aryl- 
carbamates are formed in aqueous suspension from aromatic amines 
and y-chloropropyl chloroformate. y- Chloropropyl arylcarbamates 
are converted by alcoholic potash (1 mol.) into tetrahydro- 1 i3:2- 
oxazones ; if 4 mols. of alkali are used, y-arylaminopropanols are 
produced. 

The following compounds are described : 7 -Chloropropyl 0 -Idyl 
carbamate, white needles, m. p. 46 — 46*5°, b. p. 182*574*5 mm. 
y -Chloropropyl phenylcarbamate , white needles, m. p. 35 — 36°, b. p, 
19073*5 mm. y -Chloropropyl p -tolylcarbamate, b. p. 18874*5 mm. 
y -Chloropropyl o-cMorophenylcarbamate , b. p. 178*573*5 
y -Chloropropyl p -chlorophenylcarbamate, white needles, m. p. 53— 
53*5°, b. p. 19375 mm. y -Chloropropyl p -amylcarbanwte, white 
needles, m. p. 63—63*57 b. p. 198*574 mm. ,y -Chloropropyl 
p-carboxyphenylcarbamale, white crystals, m. p. 191—192*5^. 
y -Chloropropyl o.-naphihylcarbamate , white needles, m. p. 75*5— 76*5°, 
b. ' p. 206*574 mm. Z-Phenyltetrahydro-l : 3 : 2 -oxazom, white 
plates, m. p. 94—94*5°, 3-o-Tdylktrahydro-l : 3 : 2 -oxazone, white 
prisms, m. p. 87-~87*5°. Z-p-Tolyltetrahydro-l : 3 : 2 -oxazone, white 
needles, m. p. 127*5—128°. S-o-CMorophenyltetrahydroA : 3:2* 
oxazone, white cubes, m. p. 99°. 3-p-CMorophe nyltetrahydro- 1 : 3 : 2* 
oxazone, white plates, m. p. 111*5 — 112°. 3-p -EthoxyphenyMni- 
hydro- 1 : 3 : 2-oxazone, white plates, m. p. 1 12*5 — 113°. 3 -p-Caro- 
oxyphenyltetrahydro-l : 3 : 2 -oxazone, white plates, m. p. 231-d^ 
'3-oi-Naphthyltetrahydro-l : 3 : 2 -oxazone, white needles, m. p. 149'fr- 
150*5°. y-Anilinopro-pyl alcohol, b. p. 180*5720*5 mm. or 154 p 
mm. 7-0 -Tduidinopropyl alcohol , b. p. 164°/3 mm. y-p -Tcm 
propyl alcohol, b. p. 163*5°/3*5 mm. y-o -Chloroanilinopropyl alcom, 
b. p. 151*5°/3*5 mm. y-p -CUoroanilinopropyl alcohol, b. p. 

3*5 mm. y-p -Phenetidinopropyl alcohol, white plates, m. p- 
42*5°, b. p. 177°/3*5 mm. y-pCarboxyanilinopropyl alcohol, wuw 
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needles, m. p. 151—152°. y-x-Naphlhylaminoyropyl alcohol, a 
yellow oil, b. p. 201*573'5 mm. W. S. N. 

Reactions of Thiosemicarbazones. II. Action of Esters 
a -flalogenated Acids. Forsyth James Wilson and Robert 
Brass (T., 1923, 123, 799-804). 


The Action of Phenylenediamines on 0- and y-Triaitro- 
toluenes. Michele Giua and Mario Giua ( Gazzetta , 1923, 53, i, 
48— 52 ).— 4' : Q'-Dinitro-m4olyl-o-phenyknedwmme, 
NH 3 ’C 8 H 4 *NH , C 6 HjMe(N0 2 ) 2 , 

prepared by the interaction of 2 : 4 : 5-trinitrotoluene (1 mol.) and 
c-phenylenediaminc (2 mols.) in alcoholic solution, crystallises in 
orange-yellow needles, m. p. 195 — 196°, dissolves in concentrated 
sulphuric acid with yellow coloration, and, in alcoholic solution, 
gives a deep red coloration with alkalis. With benzaldehydc it 
yields the benzylideneimine, C a oH 16 0 4 N 4 , which forms lustrous, red 
prisms, m. p. 214 — 215°, and gives a red coloration with concentrated 
sulphuric acid. The acetyl derivative of the amine, C 15 H 14 0 5 N 4 , 
forms pale yellow prisms, m. p. 222 — 223°, and, in alcoholic solution, 
yields a red coloration with alkali. The action of nitrous acid on 
the amine gives 

/ - \ 


4' : ft-Dinitro-mdolylaziminobenzene, 


N N— < 
W 


Me 

forms lustrous, white laminae, m. p. 164—165°, and, in alcoholic 
solution, gives a blue coloration with excess of alkali. 


4' : tt-Dinitro-mdolyl-m-phenyhnediaynine, C ]3 H 12 0 4 N 4 , prepared 
from 2:4: 5-trinitrotoluene and M-phenylenediamine, crystallises 
in lustrous, reddish-yellow needles, m. p. 160—161°, gives a reddish- 
yellow solution in concentrated sulphuric acid, and, in alcoholic 
solution, gives a deep red coloration with alkali. Its acetyl deriv- 
ative forms reddish-yellow prisms, m. p. 224 — 225°, and gives a 
dark red coloration with alkali in alcoholic solution. 


4' : 6 ' -Dinitro-m - tolyl - ip-phenyknediamine , obtained from 2:4:5- 
trinitrotoluene (1 mol.) and p-phenylenediamine, crystallises in 
long, garnet-red needles, m. p. 174r— 175°, yields a red solution 
in concentrated sulphuric acid, and, in alcoholic solution, forms a 
deep red coloration with alkali. The acetyl derivative separates in 
reddish-yellow, silky needles, m. p. 222 — 223°. 

2' : I’-Dinitro-m - tolyt-o-phc nylenediamine , prepared from 2:3:4- 
trinitrotohiene and o-phenylenediamine, crystallises in lustrous, 
garnet- red needles, m. p. 149 — 150°, dissolves in concentrated 
sulphuric acid to a reddish-yellow solution, and, in alcoholic solu- 
tion, gives a deep red coloration with alkali; it forms a pasty, 
golden-yellow acetyl compound. With benzaldehyde, it yields the 
Mzyhdenemine, C 20 H 1Q O 4 N 4 , which forms lustrous, red prisms, 
P* 173—174°. With nitrous acid the amine gives 

2' : ^‘Diniiro-mMylazimiiiobenzem, ? 6 ^>N*C 8 H 2 Me(N0 2 ) 2 , 
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whioh crystallises in lustrous, white prisms, m. p. 156 — -157°, and 
in alcoholic solution, gives with alkali a violet coloration changt^ 
immediately to blue. 

2 ' : ^-Dinitro-m-tolyl-p-phenylenediamine, prepared from 2 : 3 : 4 , 
trinitrotoluene and p-phenylenediamine, crystallises in lustrous 
garnet-red needles, m. p. 174 — 175°. T. H. P, 

Application of the Hofmann Reaction to Substituted Carb- 
amides. George Robert Elliott (T,, 1923, 123, 804— 813). 

The Action of Sodamide on Pyridine, with some Observa- 
tions on 2-Aminopyridine and some of its Derivatives. J, p 

Wibaut and Elisabeth Dingemanse {Rec. trav. chim ., 1923 ^ 
42, 240—250; Proc. K. Akad. Wetensch. Amsterdam, 1923, 25^ 
458 — 462; cf. Tschitschibabin and Zeide, A., 1915, i, 590).— The 
action of sodamide on pyridine results in formation of 2-amino- 
pyridine, 4 : 4'-dipyridyl, and dipyridylamine, but 2 : 6-diamino- 
pyridine and 4-aminopyridine were not detected. A study of the 
action of oxidising agents on 2-aminopyridine showed that it 
rapidly decolorises alkaline permanganate, has little action on 
alkaline chromate, and slowly reduces acid chromate solution. 
The oxidation products were not isolated. 

2-Acetamidopyridine forms monoclinic prisms (a : b : c= 
1-4939 : 1 : 2*0719, £=^89° 14' 30"); 2-aminopyridylurethane 

crystallises in the monoclinic prismatic system (a : b : c= 
0 7946 : 1 : 1*3552, p=73° 21'>. H, J. E. 

The Hydrolysis of the Xanthyl Derivatives of Veronal and 
Hypnotics of the Barbituric Acid Series, and its Import- 
ance in Toxicology. Ren£ Fabre {J. Pharm. Chim., 1923, [vii], 
27, 337 — 339 ). —The xanthyl derivatives of veronal and other 
alkyl-barbituric acids, the preparation and use of which in toxico- 
logical investigations has previously been described (A., 1922, 
ii, 795 ), are readily hydrolysed by boiling for one hour with 20 % 
alcoholic hydrogen chloride, and the original barbituric acid is 
recoverable from the reaction product in almost theoretical yield 
by rendering alkaline, extracting insoluble matter by means of 
ether, acidifying the alkaline solution, and extracting once more 
with ether. On evaporating the rather ethereal extract, the barbit- 
uric acid is obtained in pure crystalline form. G. F. M. 

The Synthesis of Iminazolylglycine [Glyoxalineamino- 
acetic Acid]. The Lower Homologue of Histidine. Corbet 
Page Stewart ( Eiochem . J., 1923, 17, 130 — 133). — 4(or 5)-Hydi- 
oxymethylglyoxaline, obtained from citric acid, was oxidised to 
the glyoxaline-4(or ^-formaldehyde. The latter compound was 
converted by the treatment with potassium cyanide and ammonium 
chloride into the amino-nitrile, which was eventually hydrolysed 
to the amino-acid. The hydrochloride of the compound was foufl 
to be hygroscopic and decomposed when attempts w r ere made » 
dry it at 100°. The picrolonate, m. p, 243° (uncorr.), was prepa 
in order to purify the crude product obtained by the above met 0 • 
Glyoxalineaminoacetic acid forms a condensation compound wi 
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^ , 3 ; 4-trinitrotoluene, 




NO, Me 


''') , the 3-nitro- 


C° a H N0 2 

jrnuv disappearing in the condensation; it forms deep yellow 
gp&B, decomp. 270°. S. S. Z. 

Synthesis of Polypeptide Hydantoins. Tyrosyl-Alanine 
Hydantoin. Dorothy A. Hahn, Louise Kelley, and Florence 
Soeaeffer ( J . Amr. CUm. Soc., . 1923, 45, 843— 857),— The 
iJkylation of 4-p~anisylidenehydantoin and of 4-anisylhydantoin 
by means of ethyl a-bromopropionate has been investigated; the 
ester group enters the position 3, in contrast to the behaviour of 
ethyl chloroacetate, which becomes attached to nitrogen in the 
position 1 <cf. A., 1916, i 3 504 ; 1917, i, 475). 

The action of sodium ethoxide and ethyl a-bromopropionate on 
i-p-anisylidenehydantoin leads to ethyl 4-p -anisylidenehydanioin- 
^propionate, which exists in stereoisomeric forms, (a) large, 
glistening plates, m. p. 143° ; (6) long, fine, white, felted needles, 
m. p. 176° ; both forms of the ester are hydrolysed by means of 
hydrochloric acid, yielding corresponding forms of i-p-anisylidene- 
, - o . • ™/CO-C:CH’C 6 H.pOMe , , , 

hydantom-Z- ^propionic am- , > (°) hard, 

white needles or plates, m. p. 245°; (6) hard, white needles or 
plates, m. p. 269°, Either form of the ester, preferably the less 
fusible modification, is reduced by means of sodium amalgam in 
alcoholic solution to ethyl 4:^methoxybenzylhydantoin-Z-<x- propionate, 
long, fine, white needles, or plates, m. p. 138°, which is also produced 
by the action of sodium ethoxide and ethyl a-bromopropionate 
on 4-p-methoxybenzylhydantoin. This ester is converted by the 
action of alcoholic sodium hydroxide into the sodium salt, crystal- 
line, of 4-p - rmtkoxyben zylhyda n toin - 3 - u-prop ionic acid, hard,' white 
prisms, m. p. 164—166°, which is also formed by the action of 
concentrated hydrochloric acid on 'N-carbamyl-fi-p-mdhoxyphenyl- 
v.% -minodipropionic add , 

C0 2 H‘CHMe-N{CO-NH 2 )-CH(CO 2 H)-CH 2 -C 6 H 4 'OMe, 
glistening, white plates, m. p. 148 — 149°, decomp. The latter is 
formed as its disodium salt, m. p. 240°, decomp., by the action of 
ethyl-alcoholic sodium ethoxide (2 mols.) on ethyl 4-p-methoxy- 
benzylliydantoin-3-cc-propionate. i-p-Hydroxybenzylhydantoin-3-ti- 
propionic acid, rosettes of hard, compact crystals, m. p. 217°, eihyl 
ester, long, felted needles, in. p. 192°, is formed by the action of 
hydriodic acid and red phosphorus at 100 — 110° on either form of 
Ap-anisylidcnehydantoin-S-a-propionic acid, either form of its 
ethy ester, 4-p-methoxybenzyIhydantoin-3-x-propionic acid, or its 
ethyl ester. When 4-p- hydro xy beirsylhy dan toin-3-a-propionic acid 
is heated, for four hours at 155° with concentrated hydrochloric 
aci(i , ^ 18 converted into i-mdhylhydantoim 3 - a -p-hydroxyphenyU 

m. p. 221“, by 

aiuiuramdecukr rearrangement, probably involving the addition 
subsequent elimination of the elements of water. The action 
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of concentrated hydriodic acid and red phosphorus at 
4-^-hydroxybenzyIhydantoin-3-a-propionic acid leads to a ery 8 t°i 
line substance, m. p. 184°, of the probable formula, * a 

CH 3 ‘CH*NH^H-CH 2 *C 6 H 4 -OH > 

eo-o-co 

and ammonia; the production of ammonia in this experime 
and the interconversion s described, are clear proof that the W 
pionic residue enters in the position 3 during the original alkylation 

w.&r 

Fluorindinium Salts. F. Kehrmann and Peter Leuzingpt) 
(Hdv. Chim. Acta, 1923, 6, 239 — 248).— By the action of methyl 
sulphate on diphenylphenofluorindine bases (cf. A., 1896, i, gJ 
basic dyes are formed, which are stable to alkalis and have the 
properties of ammonium salts. A number of such 
j v /a yv compounds have been prepared and characterised 
( Y ]0H as fluorindinium salts. It was found that by 
l X Jv JOH heating hydroxyaposafranone (annexed formula] 
'' with o-aminodiphenylamine or its hydrochloride 

Ph Cl using benzoic acid as solvent, only the green m 
diphenylphenofluorindine was formed, unaccom- 
panied by the red diphenylphenofluorindine. The constitution of 


Ph 

N N 

/\/\/\/\/\ 

'‘Jill; 


/N\ 

Me X 


N 

Ph 


diphenylmethylphcnofluorindinium mono- 
acid salts is expressed by the accompanying 
formula, where X is the acid radicle, m- 
phenylniethylpheiiofluorindinium perchlmk, 
CjiHjgO^Cl, crystallises in bronze needles, 
and the di-perchlorate forms bright, brassy 
needles. Both are practically insoluble in 
water, but soluble in boiling 80 — 90% 
alcohol. The colour in concentrated sulphuric acid is greenish- 
blue with a strong red fluorescence, not changing on dilution, 
but becoming pure blue when the free acid is neutralised. Cold 
alkali hydroxide does not change the colour of the alcoholic 
solution, but on warming the colour becomes reddish-violet with b 
fiery red fluorescence, through hydrolysis of the methyl group. 
Aqueous solutions of phetiofluorindinium salts have an intensely 
bitter taste, whilst salts of diphenylphenofluorindine are tasteless. 
Ethyl sulphate reacts more slowly than methyl sulphate with 
diphenylphenofluorindine in nitrobenzene solution. Diphenykthyl 
phenojhu/rindihium diperchlorate resembles the lower methyl 
homologue; the reactions arc similar but decomposition of the 
ammonium base by alkali is considerably slower. 

The constitution of salts of isodiphenylmethylphenofluorindinium 
may be expressed by the annexed formula, 
although alternatives are possible, isofli- 
^ N phenylmethyl[dhyl)phenojinonndinium mono- 

/\/\/\/\/\ and di-perchlorates resemble closely the 
I I I 1 I I isomeride described above. When the bases 
\/\^ \/ \/ \/ are warmed with alkali in alcoholic solution, 
j an. olive-green colour quickly develops, but 

Ph ' * ‘ " ' ' 


Ph X 


this 


green is 


not due to formation of 
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vffphenylpbenofluorindine, since it slowly changes to a reddish- 
with a strong red fluorescence. The nature of these changes 
l not yet been determined. 

When isodiphenylphenofluorindine is oxidised with chromic acid, 
reaction cannot be stopped at the di-phenazonium stage, but 
■oceeds to the formation of a fluorindinone, corresponding closely 
ith the oxidation of phenylphenazonium salts to aposafranone by 
1, " i 1 air. koDiphenylphewfivariridimme per- 

N . N chlorate, annexedf ormula, C^H 19 0 5 N 4 C1, 
/\/\/\/%/\ forms small, green needles with a brassy 
J | | | I I reflex, dissolving in 80% alcohol with a 

*- J \/\/\/\'f\/ permanganate-red colour, unaltered by 
N N _ ammonia or carbonate, but changing to 
pjj Ph X orange-yellow with sodium hydroxide. 
In concentrated sulphuric acid it has 
yellowish-green colour, becoming violet-red on dilution. When 
duced in alcohol with stannous chloride, it becomes intensely 
.uish-green, probably due to the formation of a hydroxykodiphenyl- 
lemfiuorindine salt. This is reoxidised by ferric chloride. The 
'irate forms fairly large brassy crystals, and the chloroplaiimte , 
^ONJoPtCh, a heavy, greenish-grey, metallic, microcrystalline 
X * H. R. 

Solubility of Uric Acid in Water. Heinrich Biltz and 
isbet Herrmann (Annalen, 1923, 431, 104 — 111).— It is shown 
tat the supersaturation which occurs (cf. A., 1921, i, 606, 609 ; also 
hade and Boden, A., 1913, i, 403) when a warm aqueous solution 
1 uric acid is allowed to cool to room temperature in contact with 
>lid uric acid is probably the cause of the high values for the 
>lubility found by Bensch [Annakn, 1845, 54, 190) and Behrend 
ad Roosen {Annakn, 1889, 251, 250). A true equilibrium is, 
Dwever, slowly reached when a cooled supersaturated solution is 
iaken, or, more rapidly, when solution is effected by shaking the 
>lid acid with water at the room temperature; the values for 
le solubility found in this way agree with the figures of His and 
aul (A., 1901 , i, 131 ; cf . Kohler, A. . 191 1 , i, 690). The observation 
i His and Paul, that the solubility increases with the time of shak- 
ig, has not been confirmed, but it is agreed that saturation is 
uicldy attained. 

In these experiments, solution is effected in vessels of Jena glass, 
le concentrations being determined by evaporation of the filtered 
piid in a platinum dish. After weighing, the basin and contents 
» brought to a red heat, cooled, and re-weighed, to determine 
ic soluble matter present in the solution, derived from the glass. 
Incidentally, the stability of uric acid and of 3 : 9-dimethyhiric 
;id to water is demonstrated by means of measurements of 
pdrogen-ion concentration. W. S: N. 

Action of Acetic Anhydride on Uric Acid. Heinrich Biltz 
id Walter Schmidt {Annakn, 1923, 431, 70 — 104). — During the 
’eparation of 8-methyIxanthine by the action of acetic anhydride 
i unc acid (A., 1902, i, 125), Boehringer & Sohne isolated an 
■termediate product (A., 1902, i, 504) which they described as 
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2 : 4-dioxy-5 : 6-diacetamidopyrimidine ; this could undoubtedly 
give 8-methylxanthine by elimination of acetic acid. Since, how' 
ever, only one acetyl group can be eliminated by hydrolysis, it jj 
now suggested that this intermediate product, the preparation of 
which is described, is to be formulated as 9-acetyl2 : 6 : 8-fnon,. 
8-meUtvlS ; § dihydropurine, the course of the reaction beino 

™ , t1 -NH^ nn v -N(COaH)<X)Me ^ 

represented as follows : ^ ~NH*COMe ^ 

-NfCO^Kc/Me 
-N(COMe) OH 


-NH 

NH‘CO*C 


~NHv 


i> c <nvr f cf - action 


6 0-NH*(j*N(C01fer OH 


of acetic anhydride on 5 : 5-diphenyl-4-ketotetrahydroglyoxaline,A., 

1922, i, 871). If ring formation occurs before the elimination of 
the carboxyl group, the process is comparable with the formation 
of carbinols from orthodiamines (Fischer, A., 1901, i, 413; 1902, 
i, 188). It is shown that the formula also agrees with the other 
properties of the substance. 

Hydrolysis by means of aqueous sodium hydroxide or of f 
hydriodic acid leads to 2:6: 84rioxy-8-methyl-8 :^9 -dikydro^ 
which forms tabular prisms, decomp, above 300°, and yields as 
amorphous silver salt, a perchlorate , decomp. 1 63 — 164°, a mlphak i 
htjd/rocHoride , and nitrate , and also a potassium, salt, eiliate needles, 
which reacts with benzoyl chloride, giving a benzoyl derivative 
( ? benzoate), very small leaflets of high melting point. Trioiv- 
methyldihydropurine gives alloxan when oxidised by means of 
chlorine water. Trioxymethyldihydropurine, or its acetyl deriv- 
ative, when heated with acetic anhydride loses water, or acetic 
acid, with formation of 8-methylxanthine, identical with Boehringcr 
& Sohne’s product, after the latter has been purified (details given) 
through the potassium salt; the perchlorate , colourless, tabular 
crystals, decomp. 292 — 294°, hydriodide , large, tabular crystals 
sulphate , long, slender, four-sided prisms, monmitmie, small crystal, 
and the dinitrate, slender needles, are described. The reduction 
of trioxy-methyldihydropurine by means of hydriodic acid, or, a 
a side-reaction, the hydrolysis of the acetyl derivative by the same ' 
reagent, leads to 8-methyl-8 : 9 ■dihydroxanihine, small, colourless, 
transparent leaflets of high melting point, hydriodide , small, glisten- 
ing six-sided tablets, decomp, indefinitely. 

The inethylation of trioxymethyldihydropurine by means of 
methyl sulphate leads to 2 : 6 : 8-trioxy-Z ; 8 -dimethyl# : 9 Mydro- 
purine , long, slender needles, decomp. 305 — 306°, in which the 
second methyl group is attached to nitrogen, since no methoxyhs 
removable by means of hydriodic acid. That the methyl group is 
in position 1 or 3 is shown by the production, when oxidised with 
chlorine water, of a product which gives methylvioluric acid mono- 
hydrate on treatment with hydroxylamine acetate. The structure 
of the above dimethyl compound is finally proved by the producuon, 
by the action of acetic anhydride and a little pyridine, of 3 : 8- ' 
methyhcanthine (A., 1902, i, 125), the constitution of which is 
fixed beyond' doubt by its synthesis from acetic anhydride an 
sRtnple of 3-methyluric acid (A., 1919, i, 292, 293) absolutely 
from 9-methyluric acid. 
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2 ; 4-Dioxy-5 : G-diaminopyrimidine (Traube, A., 1900, i, 389), 
the preparation of which is described, gives a sodium salt, small, 
faintly yellowish-brown leaflets, which with hydrochloric acid gives 
a hydrochloride, pale yellow crystals, decomp. 253—265° ; a nitrate 
has also been prepared. The action of acetic anhydride and a 
little pyridine on the above sodium salt leads to 2:6 : %-trioxy- 
] ; ^.diacetyl-S'methyl-S : S-dihydropurine, small, brown prisms of 
high melting point, probably identical with the product described 
by Boehringer & Sohne (loc. cit.) as triacetyldiaminouracil ; the 
monohydrate of a sodium salt of the same compound, slender needles, 
decomp. 258—260°, is also formed. The latter gives the 9-acetyl 
derivative on partial hydrolysis by means of sodium hydroxide; 
both the diacetyl compound and the sodium salt give trioxymethyl- 
dihydropurine on prolonged alkaline hydrolysis. W. S. N. 

Reactions of Diazonium Salts with Cupric Compounds. I. 

A. Contardi (Ann. Chim. Appl., 1923, 7, 13 — 28). — Previous 
work on the transformations of diazo -com pounds, especially those 
effected with the help of cupric salts, is discussed, and a table is 
riven showing, for forty different amino-derivatives, the compounds 
obtained when the corresponding diazo-salts are treated with 
cupric chloride (or bromide) or sodium or cupric nitrite, and also those 
obtained when the diazophenols are treated with cupric chloride or 
bromide. Considerations of these results leads to the following 
generalisations : (1) In monohaiogenated and mononitroanilines 
replacement of the amino-group by a nitro -group proceeds regularly 
and, usually, with almost theoretical yields ; exceptions are m-nitro- 
aniline, which gives a poor yield of ??i-dinitro benzene, and certain 
compounds of analogous structure. (2) The amino-group in a 
monohaiogenated nitroaniline or in a dinitroaniline may be replaced 
by a nitro-group by passing through the diazo-compound only 
when the new nitro-group enters in such a position that its elimin- 
ation and replacement by an amino-group by heating with alcoholic 
ammonia is possible ; Fry’s theory, according to which the elimin- 
ability of nitro-groups depends on their polarity, is discussed. 
(3) Halogen atoms introduced into the benzene nucleus exert 
comparatively little influence on these transformations, which, 
however, they may render impossible if they occupy the 2-, 4-, or 
b- position with respect to the amino-group; in other cases, how- 
ever, they facilitate the changes or render them practicable to 
some degree. (4) It has not yet been found possible to introduce 
a new nitro-group into trinitro -substituted amines by diazotisation. 
(5) During the substitution of the amino-group by the nitro‘group, 
certain aromatic amines, especially those containing no strongly 
electro-negative substituent elements or groups in the nucleus, are 
: converted into the corresponding mononitrophenols. T. H. P. 

Liquid Crystals of Anisylidene-p-aminoazotoluene. P. 

Uubert (Compt. rend., 1923, 176, 907— 909),— Polemical. The 
author maintains the accuracy of his observations on the isotropic 
rorms of anisylidene-p-aminoazotoluene, which have been disputed 
by Friedel (this Vol., ii, 223). G. F. M. 
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Existence of an Unidentified Sulphur Grouping in ^ 
Protein Molecule. I. On the Denaturation of Proteins. Leslq 
J. Harris (Proc. Boy. 8oc. t 1923, [J5], 94, 426 — 441).— It ^ 
been found that, whereas crystalline egg-albumin does not give the 
sodium nitroprusside reaction, a strongly positive reaction is gj Veil 
with the denatured protein. It is suggested that the denaturation 
of proteins involves the setting free of a reactive group, probably 
sulphydrol. It is considered probable that in heat coagulation 
of proteins a chemical change into metaprotein first takes place, 
followed bv a physical change into the coagulated protein. 

W. 0. K. 

Existence of an Unidentified Sulphur Grouping in tie 
Protein Molecule. II. On the Estimation of Cystine in 
certain Proteins. Leslie J. Harris {Proc. Roy. Soc ., 1923, [fi], 
94, 441 — 450) . — Cystine is estimated by hydrolysis of the 
protein and isolation of the cystine under standard conditions. 
The actual amount found is estimated multiplied by 100/39-53, 
this factor being based on the amount of cystine isolated after 
hydrolysis, from gelatin to which a definite amount of pure cystine 
had been added. Whereas, in serum-albumin, the cystine accounts 
for no less than 89% of the total sulphur content, in ovalbumin 
86% of the sulphur still remains to be accounted for. W. 0. K. 

The Action of Sodium Chloride on Collargol. A. i, 

Gerasimov [J. Buss. Phys. Ckem. Soc., 1916, 48, 1848 — 1851). — 
It is shown that if a collargol solution is coagulated by acetic acid, 
and a sodium chloride solution slowly added, the coagulated silver 
at first redissolves and then, as the concentration of sodium chloride 
increases, is reprecipitated. This phenomenon is explained by 
the adsorption law, according to which adsorption is a function 
of ionic concentration, It is assumed that at low concentrations, 
chloridion is more adsorbed than natrion, whilst at higher con- 
centrations the reverse is the case. Thus, in the former case, a 
preponderating quantity of negatively charged chloridions is 
adsorbed by the discharged particles of silver, which thus acquire 
a negative charge, and once again go into solution. When, how- 
ever, the concentration of sodium chloride rises beyond a certain 
point, more natrions are adsorbed on the particles than chloridions, 
and their negative charge is again neutralised, causing them to be 
reprecipitated. ^ 

Autoclave Hydrolysis of Proteins with Carbon Dioxide and 
Oxalic Acid. V. S. Sadikov ( Biochem . Z. y 1923, 136, 23&- 
240) .-Egg-albumin and goose feathers were hydrolysed by aqueous 
solutions of carbon dioxide under pressure in an autoclave at 160y 
185°. The biuret reaction was negative. Gelatin and casein 
under similar conditions with oxalic acid gave products soluble in 
alcohol which do not give the biuret or ninhydrin reaction. 1« 
results are preliminary. 

Products of the Catalytic Fission of Proteins. V . S. 

and N. D. Zelinsky ( Biochem . Z. y 1923, 136 , 241 — 249). lh 16 
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, a ner i s a description of results obtained for which the experi- 
mental details and methods of separation are promised later, 
jx kg. of goose feathers were hydrolysed in an autoclave at 180° 
oth 1% hydrochloric acid for six hours. The product does not 
ire the biuret reaction. It was extracted successively with ether, 
tbyl acetate, chloroform, and amyl alcohol, which accounted for 
0% of the material. The ethereal extract contained crystalline 
nhvdrides, a number of which have been identified, and a syrupy 
fixture of anhydrides. The ethyl acetate contained crystalline 
nd syrupy anhydrides and free amino-acids. The chloroform 
xtract contained syrupy and crystalline anhydrides. The amyl- 
Icoholic extract contained anhydrides and free amino-acids. The 
queous liquor left after extraction with solvents contains simple 
,nd complex amino-acids and also nitrogen-free acids. H. K. 

Determination of the Rate of Digestion of Albumin. A. 

fiHEDERXCH ( Ckem . Ztg., 1923, 47, 265 — 266). — The increase of 
oncentration of soluble albumin taking place during the process 
»f digestion with pepsin is measured by means of Lowe’s inter- 
erometer {ibid., 1921, 45, 405, 1025), which admits of a high degree 
if accuracy. 2*5 Grams of the substance under examination are 
jlacedin a 250 c.c. flask together with 150 — 200 c.c. of water and 
iOc.c. of dilute hydrochloric acid. The mixture is incubated at 37° 
md repeatedly shaken until the interferometer readings of two 
amples filtered off at intervals of one hour are the same, showing that 
ill soluble albumin has gone into solution. 0*5 Gram of pepsin is 
;hen added and the volume in the flask made up to the mark with 
jvater at 37°. The contents are shaken and 1 c.c. is filtered off 
tnd its interferometer reading taken as the zero reading of the 
jolution. The contents of the flask are incubated at 37° and 
iinall samples withdrawn and filtered every hour and their inter- 
'eroraeter readings taken until these readings remain constant. A 
arger quantity of the solution is then filtered and the soluble 
ilbuminin the clear filtrate estimated by a micro-Kjeldahl method, 
this gives the total digestible albumin present, and enables the 
interferometer readings to be transposed into terms of percentage 
)f albumin digested. The method gives consistent results. The 
lata from two specimen analyses and curves showing the rate of 
ligestion in each case are given. One sample was completely 
digested in two hours, whilst the other required twenty-seven hours. 
Ibe percentages of digestible albumin present were 82*6 and 67*6, 
Respectively. Other methods only showed a trifling difference 
petween these two samples. H. C. R. 

! Conphaseolin. A New Globulin from the Navy Bean, 
fhaseolus vulgaris . Henry C. Waterman, Carl O. Johns, and 
P. Breese Jones [with S. Phillips] (J. Biol. Ckem ., 1923, 55, 
p— -104). — In addition to the globulins phaseolin and phaselin 
Mated by Osborne (A., 1896, i, 454; 1897, i, 207), the navy bean 
pntains a third globulin, conphaseolin. This has been isolated by 
pactional precipitation of a sodium chloride extract of the beau 
pth ammonium sulphate. Conphaseolin resembles the a-tlobulins 
VOL. CXXIY, i. 
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obtained from other beans of the genus Phaseolus (cf. for examri 
A., 1922, i, 1101), and is distinguished from phaseolin and phaselin 
by its high sulphur content. Analysis by Van Slyke’s method g ave 
the following values for basic amino-acids : Cystine Mgo; 
arginine 6*87%, histidine 0*85%, lysine 10*69%. Phaseolin 
been similarly analysed, with the following results (cf. A., 1920 
i, 401) : cystine 1*16%, arginine 6*36%, histidine 2*36%, hJ r ’ 
9-42%. E.S 

Chlorinated Proteins. E. Salkowski (Biockem. Z., 1923, 13$ 
169 — 189). — Albumose and casein have been chlorinated. Chloro' 
casein on hydrolysis yields the same products as casein with fewer 
reducing substances. It is very resistant to pepsin and trypsin 
and shows little tendency to putrefy. H. K, 

The Optical Properties ol Leguminates of the Alkali Metals, 

M. A. Rakuzin and G. F. Pekarskaja (J. Russ. Phys. Chcm. Soc' 
1916, 48, 1888 — 1889). — Various optically active alkali metal leg* 
minates have been prepared, and their optical rotations measured: 
the ammonium salt has [a] D — 67*33°, the lithium salt, [«] 0 — 38 86° 
the sodium salt, [<x] D —39*31°, and the potassium salt. [a] D — 39*G2 G . 
The low values obtained for the last three salts arc undoubtedly 
due to raccmisation, but a gradual increase in the optical rotation 
is observable with increasing atomic weight of the metal. R. T* 

Crystals of Hsemoglolin of Rodents, particularly of the 
Hamster (German Marmot). Otto Krummacher (Z. Bid., 
1923, 77, 175 — 180). — Crystals of haemoglobin prepared from the 
blood of a hamster have been found to belong to the monoclinic 
system. Those obtained from most other mammals are rhombic, 
except those from the squirrel, which are hexagonal. Those from 
the pigeon are quadratic. W. 0. K. 

The Effect of Carbon Dioxide and Acetic Acid on the Osmotic 
Pressure of Haemoglobin. Helene Connet Wilson (Biockm, 
J 1923, 17, 59 — 71). — The osmotic pressure of solutions of purified 
haemoglobin is three or four times as great when dialysed against 
acetic acid or water saturated with carbon dioxide (both about 
P K 4) as against water alone. The author is of the opinion that 
this phenomenon is due to the ionisation of some salt of'h&moglobin 
such as the one which ionises into protein-ions, or into protein- 
and acetate-, or protein- and bicarbonate-ions. S. S. Z. 

Preparation and Estimation of Guanylic Acid : the Solu- 
bility of Sodium Guanylate in Salt Solutions and Water, R 

Feelgen and H Rossenbeck (Z. physiol. Chem. } 1923, 125, 
284 — 288). — The solubility of sodium guanylate in solutions of 
sodium acetate and of sodium chloride has been determined, wth 
reference to the isolation of guanylic acid as the sodium salt by 
Feulgen’s method, which depends on the relative insolubility 0 
that acid in sodium acetate solution (A., 1921. i, 136). W. 0. R* 

Keratin. Ill A. Heideschka and E. Komm (Z. 

Chm 1923, 126, 130—142; cf, this voh, i, 69).- By the use or 
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the iron method of Siegfried, a peptone has been isolated from 
the products of the partial hydrolysis of horn (of. be. cit.) f having 
the empirical formula C n H^O r( N 3 and [ajf —15*5° approx. 

W. 0. R. 

A New Synthesis of r-Tryptophan. Riko Majdia and Munio 
Kotake (J. Chem . Soc. Japan, 1922, 43, 926 — 930). — r-Trypto- 
phan has been synthesised from indole. Alessandri (A., 1915, 
i 988) failed to obtain (i-indolealdehyde, 0 8 H 6 N*CHO, from mag- 
nesium indole halide and formic ester using ether as a solvent, 
whilst the authors have succeeded in obtaining the aldehyde by 
the same method using anisole as a solvent, the yield being 40%. 
When phenetole was used instead of anisole, the yield decreased 
to about 23%, and when ethyl ether, amyl ether, or dimethyl- 
aniline were used, the aldehyde was not obtained. Using ethoxy- 
methyleneanilinc instead of formic ester, the aldehyde was also 
obtained, but the yield was less and the product was impure. 
fi-Indolehydantoin, CgHgN'CH.'CgH^Ng, is formed by heating 
[i-indolealdehyde and hydantoin with anhydrous sodium acetate 
and acetic anhydride at 106—108° during thirty minutes; the 
product was boiled with alcohol and filtered after cooling and the 
residue dissolved into A T -sodium hydroxide solution, precipitated 
hy acidifying the solution with acetic acid, and crystallised from 
glacial acetic acid, the yield being 46*6%. p-Indolehydantoin is 
reduced by sodium amalgam in sodium hydroxide solution to 
•u-hydantoylskatok, C 8 H 5 N*CH 2 'C 3 H 3 0 2 N 2 (yield 68%), which is 
then decomposed into r-tryptophan, C 8 H 6 N*CH 2 *CH(NH 2 )'C0 2 H, 
by heating with saturated baryta water at 108° for six hours, the 
yield being 53%. The product forms long, hexagonal plates with 
silky lustre, and decomposes at 283 — 285°. As a by-product, an 
unknown compound, C 12 H 13 0 3 N 3 , crystallising in plates, m. p. 
207° (decomp.), is obtained. K. K. 

Apparatus for Preparing Dry Powders of Dissolved or 
Suspended Thermolabile Substances. Dag Salomonson and 
H. von Euler [Arkiv Kern. Min. Geol. t 1922, 8, No. 24, 1 — -3). — 
The loss of activity of enzyme solutions by alcohol precipitation 
may be diminishea by concentrating at low temperatures and 
pressures before precipitating. Dry preparations of enzymes are 
readily obtained by using a modified form of Krause’s apparatus 
(D.R.-P. 297388 of 1918). The solution or suspension to be 
evaporated is blown by means of carbon dioxide from a capillary 
jet surrounded by a slightly wider one through which the same 
gas is blown, warm carbon dioxide (70°) being blown through a 
third jet enclosing the other two. The jets pass into a large glass 
cylinder, the other end of which is covered with silk. The dry 
material collects in the cylinder;. Air may be used for evaporating 
yeast solutions by this method, but for enzymes carbon dioxide 
is essential, to prevent oxidation. E. E. X. 

Nomenclature of Proteases. Carl Oppenheimir (Biochem. 

1923, 136, 140 — 141). — The proteases can be provisionally 

1 2 
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classified as follows. A, True proteases which break down protein 
to the peptide stage. These include pepsimses, characterised tv 
an optimum in acid solution, iryptases with an optimum zone near 
neutrality. B. Peptidases or ereptases which only split peptide 
or peptones. H. K. 

Saccharase. H. von Euler and Karl Josephson (Arkiv Ken 
Min. GeoL t 1922, 8, No. 23, 1 — 9). — The amino -nitrogen present 
in saccharase has been estimated by Van Slyke’s methods (A 
1916, ii, 61). About two-thirds of the total nitrogen present jj 
apparently in ring-combination. The following figures are givo# 
for the complete analysis of saccharase : ash 1 — 4, phosphorus 
1 — 2, hexoses 60 — 20, pentoses under 5, total nitrogen 5 — 8 , amino, 
nitrogen 2 , easily-eliminable nitrogen about 1 per cent. These 
figures do not seem to be at variance with the suggestion that 
saccharase contains nucleic acid groupings (cf. A., 1922, i, 959 ^ 
although the absence of positive tests for pentoses makes it h. 
probable that Levene’s type of nucleotide groupings is present 
It is thought that combination between saccharase and sucrose 
is more likely to be due to partial valency addition than to 
adsorption. 

The irreversible inactivation of saccharase by iodine (of. A. 
1922, i, 1076) has been further studied. It is now found that 
saccharase, cinnamic acid, benzaldehydc, and alanine behave 
similarly in not combining with or adsorbing iodine in dilute 
aqueous solutions. Bromine, under similar conditions, is taken 
up by saccharase, 1 g. of which combines with or adsorbs 048 g. 
of bromine. Cinnamic acid combines with 1 molecular proportion 
of bromine in like circumstances, alanine reacts with bromine in 
amounts depending on time, whilst benzaldehyde scarcely reacts 
at all. The authors therefore refrain from discussing the presence 
of definite groupings in the saccharase molecule. E. E. T. 

Inactivation of Saccharase byp-Phenylenediamine,p-Tolu- 
idine, and Formaldehyde. H. vox Euler and Karl My*- 
back ( Z . phtjsiol. Chem. , 1923, 125, 297 — 314). — p-Phenylene- 
diamine and p-toluidine inhibit the action of saccharase (invertase), 
the former being the more effective if they are applied in molecular 
proportions. The action of p-phenylenediamine decreases with 
increase in the concentration of the substrate and is minimal at 
a P tt of about 3’5. Similar effects are obtained with p-toluidine, 
the exact effect of the hydrogen-ion concentration depending on 
the amount of the inhibitor added. Preliminary incubation of 
enzyme and inhibitor before addition of sugar appears to have 
little effect, whereas the inhibiting effect of formaldehyde is increased 
by such incubation. Diph cnylphosphoric acid also inhibits the 
action of invertase, an effect which decreases with increasing 
acidity. W, 0 . K. 

Purification of Yeast-saccharase. Karl Josephson (drfif 
Km. Min. Geol 1922, 8 , No. 26, 1 - 21 ).— An examination of th 
methods used by Willstatter and Racke (A., 1922, i, 598) for 
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oaration 0 f ga ccharase. It is found that bottom-yeast is better 
for this purpose than top-yeast, presumably because it is freer 
from yeast-gum. Purification is effected by the following series 
of processes : autolysis in presence of 10% of toluene and 1 % of 
ethyl acetate ; filtration ; precipitation with alcohol ; dissolution 
in water and adsorption on aluminium hydroxide, using as small 
a volume as possible ; elution, using potassium dihydrogen phos- 
phate and sucrose solution ; and dialysis through collodion mem- 
branes (Euler and Svanberg, A., 1920, i, 689). Kaolin then removes 
yeast-gum, by adsorption, as stated by Wills tatter and Racke, 
and affords very active saccharase. A second adsorption on 
aluminium hydroxide, followed by elution, gives a still more active 
product, whereas a second kaolin adsorption effects no improve- 
ment. Adsorption on cupric hydroxide apparently causes complete 
loss of activity, whilst sugar-charcoal adsorbs neither saccharase 
nor the accompanying substances. For further work, see Euler 
and Josephson (this vol., i, 402). E. E. T. 

Poisoning of Starch Amylase ; Starch Liquefaction. HI. 

Urban Olsson (Z. physiol Chem., 1923, 126, 29—99). — A com- 
parison of the effect of copper sulphate, iodine, and aniline on the 
liquefaction of starch and on the production of sugar from it by 
malt diastase shows that the decrease in activity in the first two 
cases is quantitatively parallel, whilst in the case of aniline the 
liquefactive power is practically unaffected, although the sugar- 
producing power is decreased up to 21%. The method previously 
described (A., 1922, ii, 401) is adapted to quantitative measure- 
ment of the liquefactive power. It is found that the amount of 
sugar corresponds with a unimolecular reaction, whilst the lique- 
factive power is proportional to the amount of enzyme. 

The effect of silver nitrate on maltose is proportional to the 
amount of the salt present, except with comparatively large 
amounts, when the decrease in activity lessens in proportion to 
the amount of silver nitrate present. W. 0. K. 

The Reversibility of the Ferment Action of a-d-Mannosidase. 

H, Herissey {CompL rend 1923, 176, 779— 782) —The action of 
x-d-mannosidase is reversible, and according to the composition of 
the medium in which it is working it can bring about either the 
hydrolysis of a r/-mannoside to mannose, or the synthesis of the 
mannoside from mannose. In a medium consisting of 10% methyl 
Alcohol and about 1% of cither mannose or a-d-methylmannoside, 
in identical jwsition of equilibrium is eventually reached in each 
sase which corresponds with 46 — 47% of the mcthylmannoside. 

G. F. M. 

, Urease. I. The Chemical Changes Involved in the 
tymolysis of Urea. Willtam Robert Fearon (Biochem. J., 
1923, 17, 84— 93).— Cyanic acid has been isolated as the silver 
jalt from solutions of urea undergoing decomposition by urease, 
ft is suggested that urease acts as a dissociating enzyme which 
Recomposes the neutral urea molecule into ammonia and cyanic 
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1 acid ; the latter is further decomposed by the solvent into ammonia 
and carbon dioxide. The cyanic acid attains a maximum con 
centration in the urea-urease system and is being produced as fast 
as it is hydrolysed. The decomposition of urea through the medium 
of the enzyme proceeds similarly to the normal decomposition 0 f 
urea by acids, alkalis, and heat, S, g ^ 


Vitamins. H. von Euler and Allan Bernton (Arkiv Km 
Min. Geol . , 1922, 8, No. 21, 1—9), — Continuing previous work (A 
1908, ii, 724), the authors have isolated from carrots a phosphatide 
C 4 «H a A 3 N(or and a sier0 h C 25 H 44 0, m, p. 142°, The latter 

substance causes no appreciable increase in the fermentation of 
dextrose by bottom-yeast (freed from co-enzyme by previous wash, 
ing and drying) in presence of sodium phosphate at p H 4*5. Xhe 
fermentation of dextrose by a similar yeast is unaffected by sodium 
pyruvate in presence of sodium phosphate at p a 5 (ef. Neubew 
A., 1915, i, 1045). E.E.T 


Additive Reactions of Phosphorus Halides. VII. Addi- 
tion. of Alkyloxy- and Aryloxy-chlorophosphines to Carbonyl 
Compounds. J. B. Conant, V. H. Wallingford. and S. 8 
Gandheker ( J . Amer. Chem. Soc., 1923, 45, 7(i2— 768).— A con- 
tinuation of previous work (A., 1918, i, 74; 1920, i, 454; 1921 j 
09; 1923, i, 69, 186) dealing with the 1 :2 and 1:4 addition of 
phosphorus trichloride and its aryl derivatives. 

Benzaldehyde condenses at the ordinary temperature, in the 
presence of acetic acid, with phcnoxydichlorophosphino, methoxv- 
dichlorophosphiue, and ethoxyilichloropliosphine, forming, re- 
spectively, the phenyl , methyl , and ethyl esters of 0L-hydrQxybenxjl 
phasphinic acid , OH'CHPhvPOfOHkOR, as oils; the constitution 
of -these esters is proved by the production of a -hydroxy benzyl- 
phosphinic acid on hydrolysis by means of 15% aqueous hydro- 
chloric acid, the free acid being readily identified as its aniline salt. 

Phcnoxydiehlorophosphine condenses with phenyl styryl ketone 
in the presence of acetic acid, or, better, acetic anhydride, with 
formation of phenyl p- benzoyl -aphony let hylphosphinate. 

In the presence of acetic acid, diphenoxychlorophosphine under- 
goes the following condensations : with benzaldehyd,e, to form 
diphenyl a- Ayd roxyhenzylp hosph i mile , in. p. 146°, identified by 
hydrolysis to the acid ; with acetone, to form diphenyl a diydmf 
isapropylphosphi nate , m. p. 113 — 114°, acetate, in. p. 72—72*5°; 
with methyl ethyl ketone, to form diphenyl a - hydroxip solmlylpbs- 
phinaie , m. p. 128*5°; with acetophenone, to form diphenyl x-hydr- 
oxy- z-methylbenzylpJmphinate , m. p, 143*5°. Diphenyl &-hydro.uj‘ 
fi-chlorohopropylphosphi nale , white cubes, m. p. 119°, is formed 
from chloroacetone and diphenoxychlorophosphine in the presence 
of benzoic acid, but those substances do not condense in the presence 
of acetic acid. 


The diphenoxychlorophosphine used in these experiments is 
prepared by heating phosphorus trichloride (0*5 mol.) with triphenyl- 
phosphite (1 mol.) for six hours at 150° ; the yield is 90% of theory. 

W.S.N. 
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Organic Arsenic Derivatives. Heinrich Wieland (Annalen, 
923 , 431, 30-40).— [With A. Khlenkampff.]— T he direct intro- 
uction of arsenic into the benzene nucleus (cf. Michaelis and 
labinerson, A., 1892, 1321) is accomplished by the addition of 
luminium chloride (2'5 mols.) to a boiling solution of arsenic tri- 
[iloride (1 mol.) in a large excess of benzene. Since aromatic 
rsenic derivatives are decomposed by aluminium chloride, 30— 
0% of the total arsenic present is converted into the free element ; 
he remainder appears as phenylarsine dichloride (5 parts), diphenyl- 
rsine chloride (1 part), and triphenylarsine (14 parts). [With W. 
lADELUNU Triphenylarsine is also obtained in 60% yield by the 
radual addition of diphenylarsinic acid (26 g.) to warm phenylhydr- 
zine (11 g.) ; the suggested mechanism of this reaction is indicated 
, v the following equations : (1) AsPh 2 0*0H -f- NH/NHPh = 

tsPlyOH + C 6 H 6 + N 2 + H 2 0. (2) AsPh 2 *OH + NH 2 *NHPh - 

LsPh -NH-NHPh + H 2 0. (3) AsPlyNH-NHPh + AsPL>OOH = 
lsPIi 2 *N:NPh -f AsPh 2 *OH + H 2 0 . (4) AsPIyNiNPh = Ph 3 As+N 2 . 
f phenylarsinic acid is used, the reaction proceeds less readily, 
rhilst arsenic acid is merely reduced to arsenious acid. 

[With A. Bloemer.] — W hen acetylene is led into a cooled mixture 
f aluminium chloride and arsenic trichloride, addition of the latter 
t the triple bond of the acetylene occurs (cf. A., 1922, i, 1033), with 
armation of fi-chlorovinylarsine dichloride, a colourless oil, b. p. 
7—78712 mm., which reacts with a second molecule of acetylene 
o give di-$'ChlorovinyUirsi ne chloride , a heavy, colourless oil, b. p. 
13°/11 mm., previously described by Dafert (Monatsk., 1919, 40, 
13) as a molecular compound. This secondary arsine chloride 
am bines with a further molecule of acetylene, forming tri-fi-chloro- 
inijlamw , a colourless oil, b. p. 138°/12 mm., m. p. 13°. All three 
(impounds appear in the product. The tertiary arsine is apparently 
iot attacked by dilute hydrogen peroxide, but the secondary anil 
irimary arsine chlorides are readily oxidised to di-$-cklorovinyU 
mnic acid , long, glistening prisms, m. p. 122 2 , and fi-cMorovinyL 
rsinic acid, long, glistening plates, m. p. 129°, respectively, both 
f which arc decomposed by concentrated alkali hydroxide into 
cetylene, hydrogen chloride, and arsenic acid. 

[With II. W esc he .] — Cacodyl carbide , a golden-yellow oil, b. p. 
4\>°/14 mm., has been prepared by the gradual addition of cacodyl 
bloride to a suspension of magnesium acetylene bromide in boiling 
ther; the substance is highly unsaturated, explodes in contact 
nth nitric acid, and is reconverted by alkali into acetylene, with 
Innination of the arsine radicle. W. S. N. 

Arsenated Benzanilide and its Derivatives. W. Lee Lewis 
c - S. Hamilton (J. Amer . Chem. Soc 1923, 45, 757— 762).— 
L 16 a rscnated benzanilides are prepared by the action of p-diehloro- 
rsmcljenzcyl chloride (1 mol.) on aromatic amines in benzene 
° +u l ° n • & impure product, which still contains chlorine united 
i> .0 arsenic, is isolated as the arsinic acid after oxidation i 1 ' glacial 
IV 10 nil- solution by means of 3% hydrogen peroxide solution. 
at dltlon of sodium halide to the acetic acid solution gives the 
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corresponding dihalide, whilst the arsmo-derivatives are best r» 
pared by reduction by means of phosphorous acid or hypoph 
phorous. acid in hot concentrated alcoholic solution. 0S ' 

The following arsi no -compounds, AsO 3 H 2 i C 0 H. , CO‘NHR j f 0 ' 
colourless crystals of high melting point : p-Amnobenzanilifo 
p-amnobenzarUhranilide, p-arsinobenzo-p-anisidide > p ' 
p -pheMetidide, and p-arsinobenz-o-anisidide. p-ArsinobenzMi 
armnilide, As0 3 H 2 -C 6 H 4 *C0*NH*C 6 H 4 -As 0 3 H 2 , is formed -by 1 
oxidation, by means of alkaline hydrogen peroxide, of hydrated 
p ■arsinosobmzoyhrsaniUde, As(OH) 2 *C 8 H 4 -CO-NH*C c H 4 *A s () p 
produced by the condensation of arsaniiic acid with p-dichIorn< 
arsincbenzoyl chloride. The following arseno-compounds 
As 2 (C 0 H 4 *CO , NHIt) 2 , 

are yellow, insoluble, and of high melting point. p^ArsmobenzanUidk 
p -arsenobenzanthranilide., p-arsenobenzo-p-anisidide, p-arsenobenzo- 
p -phenetidide, p-arsenobenzo-p-xylidide, p-arsenobenzo- y.-napJuhyl 
idide. The following halogen derivatives are described : p-di-iodo- 
arsinebenzo-p-cmisidide, yellow needles, m. p. 209—210°, p-dUodo- 
arsinebenzo-p-phenetidide, yellow needles, m. p. 227—228°; 
iodoarsinebenzefhylanilide , canary -yellow needles, m. p. 115 — j]^ 
p-di-iodoarsinebenz-o-anisidide, m. p. 148— 149°, p -dibromoarsine'. 
benz-o-anisidick, slightly yellow crystals, m. p. 167—168°, p4’. 
chloroarsinebenz-o-anisidide y slightly yellow crystals, m. p. 161 
165°, p-dicMoroarsimbenzethyh n il iae. colourless cubes, rn n 147 - 
148°. 

Gluconic acid condenses rapidly with p-arsanilic acid in hot 
methyl-alcoholic solution to form gluconyl-p-arsanilic add 
0H*CH 2 -[CH’0H] 4 *C0 , NH*C 6 H. j *As 0 3 H 2 , and more slowly in cold 
methyl-alcoholic solution with 3 : 4-diaminophenylarsinic acid to 
form 3 : l-di(ghiconylamino)phe?iylamnic acid , yield 70%; both 
these acids are readily hydrolysed bv means of dilute alkali. 

W. 8. N. 


Arsination of o-Cresol and m-Cresol. Walter G. Chris- 
tiansen ( J . Amer. Ghem. Soc., 1923, 45 , 800 — 804). — In the arsin- 
ation of o-cresol the formation of tar is much greater, the yield less, 
and the isolation of the products more difficult than in the case of 
phenol (Jacobs and Heidelberger, A., 1919, i, 604); the arsination 
of w-cresol proceeds with less formation of tar. 

The action of arsenic acid on o-cresol at 155 — 160° leads to 
6-hydroxy- ?n-tolylarsinic acid, 6 : 6'-dihydroxydi-M-tolylar.sinicacid, 
2-hydToxy-m-tolylarsinic acid, m. p. 198 — 200°, and 2 : 6 '-dikydmydi- 
m-ldylarsinic acid , m. p. 208—210°; the last two acids give a 
purple coloration with ferric chloride. 

The action of arsenic acid on w-cresol at 140 — 146° leads to 
5-hydroxy-o*tolylarsinic acid, 3-h ydroxy-o- tolylarsinic or S-hydroxy- 
p -tolylarsinicacid, m. p. 165 — 167°, giving a red coloration with ferric 
chloride. Secondary arsinic acids are also produced, which are 
not, however, completely separable, although a partial separation 
is effected by fractional decomposition of the calcium salts. ^ ^ 
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preparation of p-Tolyl Mercury Compounds. Frank: C. 
Whitmore, Frances H. Hamilton, and Neal Thurman {J, Amer. 
ChcTfi. Soc. f 1923, 45, 1066 1068). The preparation of sodium 
toluene -p-sulphinate from toluene -^-sulphonyl chloride and zinc dust 
in aqueous suspension is described in an improved form, the yield 
being 80—90%. Sodium toluene-p-sulphinate and mercuric chloride 
react in boiling aqueous solution to give mercury p-tolyl chloride, 
yield 58%, which is converted into mercury di-p-tolyl by means of 
sodium iodide in boiling alcoholic solution, yield 80% (cf. Kharasch 
and Chalkley, A., 1921, i, 377). W. S. N. 

Reactions of Organic Mercury Compounds with Halides. 
I, Mercury Di-p-tolyl and Sulphonyl Halides. Frank C. 
Whitmore and Neal Thurman {J. Amer. Chem. Soc., 1923, 45, 
1068—1071 ; cf. preceding abstract).— Tolucnc-p-sulphonyl iodide 
reacts with mercury di-p-tolyl, in boiling carbon tetrachloride 
solution, to give di-p-tolylsulphone, mercuric iodide, and tolyl- 
mercuric iodide ; toluene-p-sulphonyl chloride does not react under 
the same conditions, but this chloride or benzencsulphonyl chloride 
reacts with mercury di-p-tolyl at higher temperatures in toluene 
or xylene solution, giving, however, only traces of definite organic 
products. No mercury phenyl chloride is obtained by the action 
of benzencsulphonyl chloride on mercury di-p-tolyl. W. S. N. 


Physiological Chemistry. 


The Anticatalytic Action of Hydrocyanic Acid. Otto 
Warburg {Biochm. Z., 1923, 136, 266—277). — In opposition to 
Wieland’s theory of cell respiration, but in support of the author’s 
theory that cell respiration is catalysed by a surface effect of the 
heavy inetals contained in living cells, experiments are detailed. 
Hydrocyanic acid in minute amounts inhibits the oxidation of 
leucine and oxalic acid by blood charcoal, but if the charcoal be 
heated with concentrated hydrochloric acid to diminish its content 
of iron, it still oxidises leucine and oxalic acid, but hydrocyanic 
acid has less inhibiting action. Hydrocyanic acid inhibits by 
attachment to the heavy metals and prevents the activation of 
ox yge n * H. K. 

Observations on the Effect of High Altitude on the Physio- 
logical Processes of the Human Body, Carried Out in the 
Peruvian Andes. Joseph Barcroft and others {Phil. Trans., 
1923, [B], 211, 351 — 480). — The chief result obtained by the expe- 
dition is that the lungs do not secrete oxygen. The pressure of oxygen 
in the blood was so nearly the same as that in the alveolar air that 
the passage of the gas through the pulmonary epithelium can only 
be attributed to diffusion . The increased concentration of corpuscles 
at high altitudes is not merely to transport a certain quantity of 
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oxygen ; it also brings about an extra degree of buffering 0 f r 
blood, allowing of a more alkaline corpuscle at a given carlvf 
dioxide pressure of 25 mm., a higher dissociation curve, and the 
fore a corpuscle which is more acquisitive of oxygen in the lun/ 6 

G.B 

The Respiratory Exchange, Blood-reaction, and Level of 
Phosphoric Acid in the Blood During Mental Work. Hr * 

Wilhelm Knippinc (Z. Biol, 1922, 77, 165— 174).— Mental J 
is accompanied by only small increases in heat production. N eV g 
theless, on the commencement of such work, there is an immediate 
rise in the respiratory quotient which then rapidly decreases to 
value below that found at rest. Prom analyses of the phospliorf 
acid content of the blood before and during mental activity it j! 
concluded that this effect is due to the entrance of free phosphoric 
acid into the blood with the consequent liberation of carbon dioxide 

E. 6. ’ 

The Immediate Effect of Heavy Exercise (Stair-running] 
on some Phases of Circulation and Respiration in Norma] 
Individuals. I. Oxygen and Carbon Dioxide Content of 
Blood Drawn from the Cubital Vein Before and After 
Exercise. Ciiristex Lundsgaard and Eggert Moller [j, 
Biol Chem 1923, 55, 315— 321). — Heavy exercise, in which the 
muscles of the arm were not used, produced, in sixteen out of seven- 
teen cases investigated, a marked decrease in the oxygen content 
of blood taken from the cubital vein. In one ease, no change 
was observed. Variations in carbon dioxide were small and 
irregular. Possible explanations are discussed. E. S. 

The Inorganic Phosphorus Content of the Blood of Normal 
Children. Grace Hay Anderson ( Biochem . J., 1923, 17, 43- 
48).— The inorganic phosphorus content of the whole blood of 
twenty-four normal children between three months and thirteen 
years ranges from 4— 6’6 mg. per 100 c.c. The average came to 
4*9 mg. It is advisable to use whole blood for the estimation of 
phosphorus, as a considerable error may be obtained if serum is 
used which has been in contact with clot for some time’. Twenty- 
four hours of fasting and a recent ingestion of a diet rich in phos- 
phorus made no difference to the inorganic phosphorus content of 
the blood. The Bell-Doisy method for the estimation of phos- 
phorus which was employed was found to have a range of experi- 
mental error of not more than plus or minus 10%. S. S. Z. 

The Calcium Content of the Blood during Pregnancy. 

Slbyl Taite Widdows (Biochem. J., 1923, 17, 34-40).— The 
calcium metabolism during pregnancy is so well balanced that the 
blood maintains a constant value in spite of varying demands 
. made on it by the foetus during this period. Even in the later 
* stages of pregnancy, when these demands are high, no diminution 
in the calcium content of the blood is observed. S. S. Z. 



PHYSIOLOGICAL CHEMISTRY. 


1. 503 


Carbohydrate Metabolism. I. Some Comparisons of 
Blood-sugar Concentrations in Venous Blood and in Finger 
Blood. II. An Interpretation of the Blood-sugar Pheno- 
mena following the Ingestion of Dextrose. G. L. Foster 
(J. Biol. Chon., 1923, 55, 291 — 301, 303 — 334). — I. Preliminary 
experiments indicated that the sugar concentration of arterial blood 
is identical with that of blood drawn from the finger tip. Hence 
the latter was used in place of arterial blood for the purpose of 
comparing the concentrations of sugar in venous and arterial blood 
during periods of active sugar absorption. The results show that, 
in the fasting condition, the concentrations are identical. After 
ingestion of dextrose or starch, the initial rise in concentration is 
much greater in finger than in venous blood ; the subsequent hypo- 
glycemia is, moreover, much less marked in the case of finger blood. 
Ingestion of laevulosc is followed by a slight rise in the sugar con- 
centration of both finger and venous blood, that in the latter being 
sometimes practically absent; apparently kevulose is much more 
completely absorbed by the liver than dextrose. No marked hypo* 
glycaemia was observed in the ease of Isevulose. Galactose causes 
a much higher level of hyperglycemia than dextrose, the values 
for venous and finger blood being similar. This agrees with the 
fact that galactose is a poor glycogen former. Contrary to the 
results of Carnmidge, Forsyth, and Howard (A., 1922, i, 81), the 
ingestion of a non-carbohydrate (agar-agar) meal produced no 
change in blood-sugar. II. Experiments are reported which sup- 
port the conclusion of McLean and de Wesselow {Quart. J. Med., 
1921, 14, 103) that glycogen formation is stimulated by a rise in 
blood sugar, thus preventing excessive hyperglycaemia after the 
ingestion of dextrose. Further, the subsequent hypoglycsemia is 
due to over-activity of the glycogen-forming mechanism. E. S. 

Blood Gas Analysis. XIII. Influence of a-Rays on 
Haemoglobin and Blood-corpuscles. II. Straub and Kl. 
GopviTZEK-MEiER {Biochon. Z 1923, 136, 128— 130).— The 
action of positively charged a-rays and of radium- F on haemoglobin 
and suspensions of corpuscles in isotonic sodium chloride solution 
is to effect a change in the form of the curves obtained by plotting 
the carbon dioxide in combination against the tension. The results 
are held to support the authors’ views on the existence of an 
electrical double layer at the boundary surface of corpuscles, a-rays 
neutralising the negative charge. H. K. 

An Uneven Ionic Exchange between Corpuscles and 
Phosphate Buffer Mixtures of Increasing Hydrogen-ion 
Concentration. Christian Kroetz (Biochon,. Z., 1923, 136, 
T7 — ®5).— ' When washed corpuscles were added to phosphate 
mixtures of known p H and then centrifuged after fifteen minutes, 
le , ^determined colorimetrically was always more alkaline, 
in although the original phosphate mixtures made up were of 
creasing p H , the redetermined values after treatment with 
■erpuscles, although higher, showed a tendency to retain a constant 

t* 2 
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value. An analogy is drawn with the parallel results of the carbon 
dioxide combination curve of hemoglobin of Straub and Meier. 

h.k. 

Inorganic Phosphorus of the Serum and Plasma of Ninety, 
one Normal Adults as Determined by the Bell and Doisy 
Method, Edward Tolstoi (J. Biol Chem., 1923, 55, J5|^ 
160).—The values found lie between 2 ‘5 and 3‘3 mg. of phosphorus 
per 100 c.c. Practically identical values were obtained for plasma 
and serum, provided the latter was not left for too great a time in 
contact with the clot, E. S. 

The Increase of Calcium-ions in Human Serum alter 
Intravenous Injection of Calcium Salts. Ernst »Sieburg and 
Adolf Kessler (Arch. expt. Path. Pham., 1923, 96, 180- — 192).— 
After the injection of aqueous solutions of various calcium salts 
(chloride, formate, propionate, lactate) in amounts sufficient to 
double the calcium content of the blood, the concentration oi 
calcium -ions (as distinct from total calcium) in the serum returned 
to the normal within half an hour. The effect of calcium hypo, 
phosphite was of shorter duration, probably owing to its rapid 
oxidation to phosphate. Admixture of the salts with gum arabic 
or agar-agar increased the time by about 25%; gelatin, however, 
had no such effect. Separate experiments on rabbits indicate 
that the condition of lipsemia has no influence on the rate of dis- 
appearance of injected calcium -ions. E. 8. 

Comparative Content of Plasma and of Serum in Lipoids. 

(Mme) Paulette Jung and Rene Wolff {Bull, Soc. Chiu, bid., 
1923, 5, 137— 147).— The blood lipoids appear to pass into the 
serum on coagulation, as the content of the serum in them is 
greater than that of the plasma. This difference is less, and in 
fact sometimes does not exist, in blood taken from fasting animals, 
and in those not fasting the difference varies, to some extent 
depending on the food which is being digested. W. 0. K. 

Mode of Action of Formaldehyde with the Colloids of the 
Organism. II. H. Kueten ( Biochern . Z., 1923, 135, 536— 
545). — Further experiments in support of the view that formalde- 
hyde alters the state of serum proteins by a reversal of the state 
of swelling. The viscosity of the globulin and albumin fractions 
of sera were determined and compared with the value after heating 
at 60° for two hours. These values were then compared with toe 
viscosities obtained after treatment with dilute formaldehyde 
solution. In each case the heated serum showed a greater reactivity 
to formaldehyde than the unheated. # h ' 

So-called Anti-enzymes. Emil Abderhalden and Ernst 
Wertheimer { Fermentforsch 1922, 6, 286 — 30l).--The auj) 
have made experiments with rabbits to ascertain if mtraye 
injection of an enzyme solution results in the appearance i 
blood-serum of a substance with anti-enzymic proper Ie ~> .. 
enzymes employed being : polypeptidase from yeast mace 
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juice and from pancreas, diastase from liver, lipase from pancreas, 
and saccharase obtained from yeast by Euler’s method. In all cases 
were negative results obtained (cf. Knaffl-Lenz, A., 1922, i, 694). 
Even highly active saccharase preparations are incapable of under- 
going dialysis. T. H. P. 

Hemolytic Experiments with Salts of the Alkalis and 
Alkaline-earths under Normal and Pathological Conditions. 

Kurt Beckmann (Biochem. Z., 1923, 135, 317 — 328). — Contrary 
to Hamburger’s results, but in agreement with Hober’s, the degree 
of haemolysis of blood-corpuscles is not the same for isotonic 
solutions. Over the range of haemolysis from 0 to 100%, the 
kations combined with chloridion produce haemolysis in the follow- 
ing order of effectiveness : K > Kb > I A > Na > Os ; Ca > Ba > Sr ,Mg, 
mdfor the anions in combination with potassium 

I>SCN>Cl>Br>N0 3 >S0 4 . 

Under pathological conditions, the same sequence of ions holds 
good with slight variations. H. K. 

Does Injection of Peptone to Prevent Clotting Interfere 
with the Gaseous Metabolism? G. Kelemen {Biochem. Z 
1923, 136, 154 — 158). — Tn experiments on a dog which received an 
intravenous injection of a 5% solution of Witte peptone to prevent 
blood-clotting, the oxygen consumption was considerably reduced 
and in all cases the respiratory coefficient increased. The con- 
clusion is drawn that peptone cannot be used in experiments on the 
gaseous metabolism. H. K. 

Chemical Kinetics of the Digestion of Carbohydrates in 
the Duodenum of Mammals. Carl Bohne ( Ferment farsch ., 
1922, 6 , 200 — 229). — The principal co-enzymes of the diastase of 
the pancreas in the animal organism are phosphates, carbonates, 
and sodium chloride. Ih presence of potassium dihydrogen phos- 
phate, 2% amylose solution having p n 4*6 — 5 is digested by the 
enzyme in one hundred minutes, whilst with disodium hydrogen 
phosphate and 8*4 — 9T, twelve hours are required. The 

activity of the two phosphate-diastases increases as the hydrogen- 
ion concentration approaches the neutral point, When a mixture 
of the two phosphates is present and the value of p H is 5'9 — 6*9, 
the digestion occupies eighty minutes. In presence of sodium 
hydrogen carbonate and with p l{ 8 '3, digestion is complete in twelve 
hours, but the intensity of the action varies with the concentration 
of the salt ; if the latter is partly saturated with carbon dioxide, 
so that p R becomes 6‘7, the time of digestion is reduced to eighty 
minutes. 

These results, depending mainly on the concentration of the 
hydrogen-ions, undergo marked alteration if small proportions of 
sodium chloride are added to the digestion mixture. If the latter 
has an alkaline reaction, sodium chloride activates the digestion 
to such an extent that the duration may be shortened from twelve 
hours to sixty to seventy minutes. Similar accelerating effects 
are produced by sodium chloride w T hen the digestion liquid has 
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an acid reaction due to the presence of a mixture of either potassium 
dihydrogen phosphate and disodium hydrogen phosphate or sodium 
hydrogen carbonate and carbon dioxide. No explanation jg. 
advanced of the observation that, with either of these mixtures 
as co-enzyme, the optimum reaction for pancreatic diastase i§ 
displaced by sodium chloride towards the neutral point. 

Thus the anions of the diastase-salt complexes, Cl', HCO' 
H 2 P0 4 ', and HP0 4 ", effect conversion of an inactive, resting enzyme 
into the active state, the course of the digestive process being 
governed mainly by the hydrogen-ion concentration and, to a less 
extent, by the concentration of the added salt. 

The physiological consequences of these results are discussed 

T. H. P. 

Carbohydrate Metabolism in Avitaminosis. II. Glycogen. 

J. A. Collazo ( Biockem . Z., 1923, 136, 20 — 25). — Deficiency of 
vitamins- A, -B, and -G T leads to a hyperglycaemic state in doves 
fowls, guinea-pigs, and dogs, in which there is also a disappearance 
of glycogen from the various depots. Under parallel conditions 
fasting animals with slight hyperglycaeinia show a higher liver, 
heart, and muscle content of glycogen. H. R. 

Carbohydrate Metabolism in Avitaminosis. III. In- 
fluence of Dextrose Administration. J. A. Collazo [Biochem. 
Z. t 1923, 136, 26 — 37). — The author has examined the effect on 
the blood-sugar of the oral, rectal, intraperitoneal, intravenous, 
and subcutaneous administration of dextrose in large and small 
quantities to normal or fasting dogs or to dogs suffering from 
avitaminosis. Large doses (80 g.) in avitaminosis produce a more 
pronounced and protracted hyperglycaunia than in fasting or 
normal animals, whilst small doses (5 to 10 g.) produce in all cases 
a slight hyperglycaemia followed by a return to the normal level 
in normal and fasting dogs, but showing a transient hypo* 
glycaemia in avitaminosis. H. K. 

Carbohydrate Metabolism in Avitaminosis. IV. J. A. 

Collazo (Biochem. Z 1923, 136, 278 — 290). — Administration of 
carbohydrates to animals in a state of avitaminosis produces toxic 
symptoms. Dextrose, laevulose, and galactose are highly toxic, 
sucrose, lactose, and maltose less toxic, and starch least of all. 
If vitamins (yeast) be given at the first manifestations of toxic 
symptoms, these symptoms vanish and the hyperglycaemic con- 
dition of the blood subsides. Five g. of yeast were always found 
sufficient to counteract 10 g. of dextrose. It is concluded that 
vitamins are essential to the cells for the metabolism of carbo- 
hydrates. E. K. 

The Action of Thyroxin and of Very Small Amounts of 
Iodine [Potassium Iodide] on the Metabolism. Fritz Hud* 
brandt (Arch. expt. Path. Pkarm., 1923, 96, 292— 304). The 
identity of the physiological effects (increased oxygen consumption 
and decrease in body-weight) produced by injections of thyroxin 
and by the administration of thyroid gland by the mouth, obsen 
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jjy Kendall, has been confirmed for rats. The effect of a thyroid- 
triand diet on rats is decreased by injection of small amounts of 
potassium iodide and increased by larger amounts. That the 
result in the former case is not due to an inhibition of the function 
of the thyroid gland has been shown by experiments on thyroid- 

ectomised animals. E. S. 

Proteolytic Enzymes of the Lymph Glands. S. G. Hemn 
(Z. physiol. Chem.f 1923, 125, 289 — 296). — When lymph glands 
are treated with dilute acid and subsequently extracted with a 
solution of casein, two enzymes are obtained, one with an optimum 
reaction of Pn 5'5, and an erepsin, with the optimum reaction p n 8. 
If the glands are further extracted with a solution of sodium chloride, 
another proteolytic enzyme is obtained, optimum p a 9 — 10. 

W. 0. K. 

Oil of the Liver of Squaltis acanthias from Moroccan Waters. 

Seruio Berungozzi and Maria Tomasini (Ann. Chim. Appl . , 
1923, 7, 29 — 33). — This oil, expressed from the liver of the young 
fish, closely resembles cod-liver oil in its physical and chemical 
constants, and is readily converted into a solid fat by hydrogenation 
[cf. 1923, May]. T. H. P. 

Pancreatic Enzymes. III. Pancreas Amylase. Richard 
Willstatter, Ernst Waldschmidt-Leitz, and Albert R. E. 
Hesse (Z. physiol Chem ., 1923, 126, 143—168; cf. this vol, 
i. 403). — The action of amylase in the glycerol extract of dried 
pancreas is influenced by the presence of salts and by the hydrogen- 
ion concentration. The production of sugar from starch follows 
approximately a uni molecular reaction, and is proportional to 
the amount of enzyme pTcscnt. On the basts of these findings, 
a method is devised for the estimation of amylase, the result being 
expressed in amylase units, an amylase unit being that amount 
for which, under given conditions, the constant of unimolecular 
reaction is 0*01. The amylase value of a preparation Is the number 
of amylase units in 1 eg. 

To isolate amylase from the crude extract of pancreas, the 
lipase is adsorbed on aluminium hydroxide, and then the trypsin 
is adsorbed by kaolin from a solution made slightly acid with 
acetic acid. The amylase is further purified by adsorption from 
50% alcohol. The adsorbability of amylase decreases with in- 
creasing purity. An amylase preparation with an amylase value 
of at least 1205 has been obtained. The purified material showed 
no protein reactions, but still gave Molisch’s reaction, W. O. K. 

Polypeptide-cleaving Enzyme System in Pancreas Press- 
juice. Action of Vegetable Mucus on Enzyme Extracts of 
the Pancreas. A. Fodor ( Fermeniforsch 1922, 6, 269 — 285; 

■ 1 1920> i, 464 ; 1921, i, 701). — By the method used to separate 

: phosphorus-containing proteins in the sol-forming condition from 
I yeast extracts, it is possible to obtain from pressed or maceration 
j 3™oe of the pancreas ^ phosphorus -containing protein approaching 
t closely in composition those of yeast, but shoving greater variations 
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in nitrogen and phosphorus content; thus purer products a$ 
obtainable from yeast juices than from animal cells and tissues. 

The condition of the colloids in the pancreatic maceration 
has been investigated ultramicroscopically and experiments hav^ 
been made on the influence exerted by carragheen extract on the 
polypeptidolytic activity of the juice. The results obtained indi- 
cate that the protein is the principal carrier of the enzyme action, 
but that the lipoids of the pancreas cells favour the suspensibilitv 
and the distribution of the enzyme colloids over large surfaces 
in virtue of their power of retarding aggregation and molecular 
agglomeration. The possibility of a connexion between enzymic 
activity and phosphorus content is discussed. T. H. P. 

Tethelin : a Growth-controlling Substance obtainable 
from the Anterior Lobe of the Pituitary Body. Tiiorburs 
Brailsford Robertson ( Biochem . J., 1923, 17, 77—82).- 
Polemical. The author asserts that Drummond and Cannan's 
repetition of his work (A., 1922, i, 491) was vitiated by a faulty 
method of preparation of tethelin and by not adopting the statistical 
method of comparing the growth of animals receiving this dietary 
principle with that of normal animals. S. S. 2. 

Muscle Respiration and Sarcoplasma. Gustav Ejibdes 
and Hermann Lange (Z. physiol. Chem ., 1923, 125, 258 — 283). — 
The skeletal muscles of frogs, if immersed in isotonic sucrose 
solution after being in Ringer’s solution, show marked increase in 
oxygen consumption and increased liberation of phosphoric acid. 
These increases are accompanied by marked swelling of the sarco- 
plasma, and are greatest at a certain optimum swelling. 

W. 0. K. 

The Selective Absorption of Potassium by Animal Cells. 
III. The Effect of Hydrogen-ion Concentration on the 
Retention of Potassium. Ralph E. Stanton ( J . Gen. Physiol.. 
1923, 5, 461 — 468). — By perfusing frog’s muscles with potassium- 
free Ringer solution of P n from 6 0 to 8*0, it is shown that within 
this range the hydrogen-ion concentration has little or no effect on 
the retention of potassium. W. 0. K. 

Cholesterol Content of Various Muscles of Rabbits. 
Gustav Em b den and Heinz Lawaczeck {Z. physiol Chem., 1923, 
126, 199 — 209). — The cholesterol content of various muscles in 
rabbits has been determined by heating the muscle with a 25 /0 
solution of potassium hydroxide, extracting with ether, evaporating 
the ethereal extract, and using an aliquot part of the chloroform 
extract for colorimetric estimation (heating with acetic anhydride 
and sulphuric acid). The white musculus biceps femorio contains 
about 0*04 — 0’06% of cholesterol, the red musculus semitendinosus, 
and the diaphragm 007— 0*10%, whilst the heart contains Oh"— 
0*16%. W. 0. K. 

The Cholesterol Content of Various Muscles. Heinz 
Lawaczeck (Z. physiol, Chem., 1923, 1$>, 210 — 219 ).— The 
cholesterol content of the muscles of various animals has bee 
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par; 


It is concluded that in general there is a very strong 

flllplism between cholesterol content and resistance to fatigue. 

W. 0. K. 


Chemical Differences between Skeletal Muscles of the 

Calf and the Ox. Kazuo Hotta (Z. physiol. Ckern 1923, 125, 

0> q 228). — Analyses have been made of the nitrogen, cholesterol, 

and phosphoric acid contents of the biceps of the calf and the ox. 
There is more cholesterol, and correspondingly more “ rest 
nhn^nhoric acid, in the muscle of the calf than of the ox. 

F w n k 


The Interconversion of Creatine and Creatinine. IV. 
Oridn of Creatinine in the Organism. Amandus Hahn and 
Georo Meyer (Z. Biol . , 1923, 78, 91—118; cf. this vol, ii, 195).— 
Quantitative experiments on the serum, blood, liver, and kidney 
of the ox and on the liver of the pig and dog show that during 
sterile autolysis at 38° there is no destruction either of creatine or 
of creatinine and no interconversion of these substances. Where 
occasionally an increased creatinine content was observed, it was 
shown to he due to the development of acidity, for, by the use of 
buffer mixtures of the same acidity and added creatine, a trans- 
formation into creatinine followed. Ferments for the intercon- 
version of creatine and creatinine or their destruction are non- 
existent. Similar relations hold for creatinine and creatine in 
urine. When creatine is taken by mouth in solution by man, 
there is no increased creatinine output in the urine. Subcutaneous 
injections of creatine in the rabbit do not cause an increased 
creatinine excretion, and the whole of the creatine is excreted in 
twenty-four hours. The origin of creatinine in man is ascribed to 
transformation of the creatine of muscle brought about by the 
reaction of the tissue. H. K. 


Pigment in Horse Hair. Karl Tutsohku (Biochem. Z., 
1923, 135, 585 — 586). — The hair of various coloured horses after 
washing with water was covered with a mixture of 75% alcohol 
and ether (9:1) for ten weeks. The solvent acquired a yellowish- 
green colour and gave the colour reactions for lipoehrome with 
sulphuric acid and with nitric acid. The crystals obtained on 
removal of the solvent gave the Lict>crmann cholesterol reaction. 
If the hair is first of all treated with potassium hydroxide and 
filtered, the filtrate is free from lipoehrome, but the insoluble 
matter when extracted with the alcohol-ether mixture gives the 
lipoehrome reaction. H. K. 

Structural Colour in Feathers. I. Clyde W. Mason (J. 
Physical Chem ,, 1923, 27, 201 — 251). — The colours of feathers have 
been investigated. It is shown that the non-iridescent blue of 
feathers is due to the scattering of blue light by very fine pores 
in the walls of the outer layer of cells of the barbs of the feathers. 
This is the blue described by Tyndall, which is commonly observed 
m turbid media. No blue pigments, and no other structural 
causes of blue colour, have been observed in non-iridescent feathers. 
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Green feathers are essentially the same as blue feathers, except 
that the blue celts are overlaid by a transparent, yellow layer V 

J.l'.S. 

Substances Extracted from Eledone moschaiu . X. p 

Ackermann, F. Holtz, and F. Kutscher (Z. Biol. , 1923, 77 
241 — 244). — Adenine and arginine have been isolated from the 
mussel, Eledone moschata. W. 0. K. 

Chemical Composition of Coral from the Tyrrhenum, 

N. Passerini ( Gazzeiia , 1923, 53, i, 35 — 40). — The percentage 
composition of bright red coral (d 2*640) gathered in the Tyrrhenian 
Sea about 10 kilometres south of Leghorn and air-dried, is found 
to be: water, 0-600; organic matter, 2*545; calcium carbonate, 
85*495; magnesium carbonate, 9-102; calcium sulphate, 1-230; 
other mineral constituents and loss, 1*028; manganese and iron| 
scarcely detectable traces. These results are compared with those 
of other investigators. T. H. P. 

The Sterol Content of Cow's Milk. Francis William Pox 
and John Addyman Gardner ( Biochem . J., 1921, 17, 94—102),- 
Cholesterol is present in milk in the free state and in the form of 
esters. These compounds are found to be present in proportions 
of 0*351 g. to 100 g. of milk-fat— a figure which is in close agree- 
rnent with those obtained by other workers. The output of 
cholesterol appears to follow^ approximately the output of fat. 
Although most of the cholesterol (free and ester) is present dis- 
solved in the milk fat, some of it is also present in another form 
in the milk. The fraction which is precipitated from the un- 
saponifiable fraction of milk by digitonin consists entirely of 
cholesterol. The remaining portion of the unsaponifiable fraction 
consists of oils which are in part at least stable esters capable of 
withstanding saponification by alkali. The chemical behaviour 
of these oils is described. S. S. 2. 

The Hate of Decline of Milk Secretion with the Advance 
of the Period of Lactation. Samuel Brody, Arthur C. Rags- 
dale, and Charles W. Turner (J. Gen. Physiol 1923, 5, 441- 
444)_— Xhe average daily production of milk varies with 'the month 
of lactation, and is found to be given by the formula 
where J/ 0 and k vary with the breed of cows. This is the formula 
of a unimolecular chemical reaction, and the result is considered 
to confirm the view that milk secretion is limited by a chemical 
reaction. W.OX 

Influence of the Acid and Base Content of the Food on the 
Composition of the Urine of Growing Dogs. Jonas BobaK 
{Biochem. Z ., 1923, 135, 480-492).— From consecutive experi- 
ments on a single dog or parallel experiments on two dogs of a 
litter, it was found that feeding with foodstuffs of an acid char- 
acter such as rye meal, rye bread, or tripe resulted in a greater 
increase of weight than feeding with foodstuffs of a basic charac 
such as milk, potatoes, carrots, and soja beans. The difference 
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attributed to retention of water by the dogs fed on an acid diet, 
as nitrogen estimations on the food and urine showed a greater 
nitrogen excretion on an acidic diet than on a basic one, although 
the volume of urine in the former case was less than in the latter. 

H. K. 

Influence of the Composition of Food on the Calcium Out- 
put. B. Sjollbma {Proc. K. Akad. Wetensch. Amsterdam, 1923, 
25, 395— 398).—' The variation of the amount of calcium and 
phosphorus in the fceces of a rabbit fed on various foods to which 
various amounts (3 — 12%) of non-digcstible ballast have been 
added (such as oat straw or sawdust which had been "boiled with 
acid and alkali) has been determined. The experiments show that 
an increase of the amount of non-digestible matter in the food 
causes a greater loss of calcium via the intestinal canal. All 
the calcium present in the faeces is not necessarily derived directly 
I from the food, a large portion of it may be supplied by the organ- 
ism, from which it is concluded that calcium plays a role in the 
production of faeces. In view of this, it follows that only under 
certain conditions can an examination of the faeces show whether 
calcium occuts in an available form in the food or in any part of 
it, In animals which are yielding much milk, feeding with much 
ballast increases the danger of a negative calcium balance. 

J. F. S. 

The Selective Action of the Kidney as Regards the Excretion 
of Inorganic Salts. W. Denis (J. Biol. Chem., 1923, 55, 171— 
181).— Analyses of the blood of dogs following the administration 
by the intestine or intravenously of magnesium sulphate, sodium 
sulphate, magnesium chloride, sodium chloride, and sodium phos- 
phate indicate that the kidney exercises a selective retention for 
the sulphate-ion, E. S. 

Rate of Excretion of Urea. V. The Effect of Changes in 
Concentration of Urea in the Blood on the Rate of Excretion 
of Urea. T. An ms and D. R. JDruky [J. Biol Chem., 1923, 55 
105-111; c f. A., 1916, i, 352, 864; 1917, i, 367).— Under special 
conditions, the chief of which is abstention from food, the rate of 
excretion of urea is directly proportional to its concentration in 
the blood (cf. also Austin, Stillman, and Van Slyke, A., 1921, 
i, 383). e. 

Rate of Excretion of Urea. VI. The Effect of Very High 
Blood Urea Concentrations on the Rate of Excretion of Urea. 

. R, Drury (J. Biol. Chem., 1923, 55, 113 — 118). — Experiments 
on rabbits indicate that the relation between the rate of excretion 
ot urea and its concentration in the blood (preceding abstract) 
loicis even when the latter is increased by injection to more than 
'00 mg. per 100 c.c. E, S. 

Constituents of the Urine Known as “ Oxyproteic Acid.” 

lift Sittenrerge R-Kraft [Biochm. Z., 1923, 

’ — khe preparation of oxyproteic aeid from the 
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urine of carcinomatous patients is described and depends on 
removal of foreign substances by alkaline copper sulphate ^ 
precipitation of the required acid by mercuric acetate. Xhe 
amorphous barium salt precipitated by alcohol corresponds vdth 
an acid, C j0 H w O i 0 N 2 . It had no characteristic protein reactions 
but is possibly a derivative of carbamide, which it yields oil 
hydrolysis. H. K. 

Hydrogen-ion Concentration of the Blood in Carcinoma. 
I. From the Colorimetric Estimation of the Blood Diaiysate 

William H. Chambers (J. Biol. Cham., 1923, 55, 229— 255). J. 
Estimations* were made of the hydrogen-ion concentration of % 
dialysates from the venous blood of normal subjects and of patients 
suffering from carcinoma and other diseases. The method em- 
ployed was similar to that of Dale and Evans (A., 1921, i, 142 ). 
loss of carbon dioxide was prevented by carrying out the various 
stages under a layer of oil. The following are the average P K values 
found at 20° : normal subjects 7*31, carcinoma cases 7*45, patho- 
logical cases other than carcinoma 7-36. The dialysates from the 
carcinoma patients were thus distinctly more alkaline than the 
others ; the individual values show, further, that, in general, the 
alkalinity increased with the size of the tumour. E, S. 


Hydrogen-ion Concentration of the Blood in Carcinoma, 
II. From the Carbon Dioxide-Bicarbonate Ratio. William 

H. Chambers and R. E. Kxeinschmidt (J. Biol. Chem., 1025, 
55, 257—290). — When calculated from the carbon dioxide- 
bicarbonate ratio, the hydrogen-ion concentration of the venous 
blood of carcinoma patients was found not to differ from that of 
normal subjects. The following arc the average P u values found 
at 38°: normal subjects 7*29, carcinoma cases 7*34, pathological 
cases other than carcinoma 7*33. The value found for normal 
blood at 38° thus agrees with that obtained from the diaiysate 
at 20° (preceding abstract); at 38°, however, the latter would 
have a greater P H value than the former. This greater alkalinity 
of the diaiysate is explained by the authors on the basis of Donnan's 
theory of membrane equilibria. The same theory indicates that 
the still greater alkalinity of the dialysates from the, blood of 
carcinoma patients is due to an increase of non-diffusible anions in 
the plasma. E. S. 

Zinc in Cancerous Tissues. Physicopathology of Zinc, 
and, Particularly, its Significance in Tumours. Pall 
Cristol {Bull. Soc . Chim. hid ., 1923, 5, 23 — 40). — Estimathms 
have been made of the zinc present in the liver, spleen, and 
blood in a case of leucaemia, and in a large number of tumour 
tissues. The zinc content appears to vary with the activity of the 
tumour. W. 0. K. 


Behaviour of Cholesterol in Pigeon-Beri-beri. Heixz 
Lawaczeck (Z. physiol Ohm ., 1923, 125, 229 — 247). — There is 
an increase of cholesterol in the skeletal muscles of pigeons suffering 
from avian beri-beri. ^* 
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Influence of Cholesterol on the Consumption of Oxygen 
jiy Lecithin. Hermann Lange and Heinz Lawaczeck {Z. 
physiol- Ghent., 1923, 125, 248—257), — Ciacco has shown that 
there is a diminution of lecithin, whilst Lawaczeck (preceding 
abstract) shows there is an increase of cholesterol, in skeletal 
muscles in avian beri-beri. The antagonistic action of cholesterol 
and lecithin on intercellular respiration deduced from this is con- 
firmed in the present research. The addition of cholesterol to an 
emulsion of lecithin containing ferric chloride influences the con- 
sumption of oxygen by the lecithin, a maximum being attained 
when a certain proportion of cholesterol to lecithin is present. 

W. 0. K. 

Change in the Nature of the Blood-sugar of Diabetics 
caused by Insulin. W. Devereux Forrest, VV. Smith, and 
L. B. Winter {J. Physiol, 1923, 57, 224— 233).— The two last- 
named authors have recently shown (J. Physiol, 1922, 57, 100) 
that the normal blood-sugar in man and in animals has a lower 
rotatory power than would be given by the a- ^-equilibrium form 
of glucose as deduced from the copper reduction value. The 
sugar gives an osazone with the same crystalline form and melting 
point as that of glucosazone. The instability of the sugar is 
shown by its transient rotatory power, the curve of the polarimeter 
readings reaching the copper reduction value in three or four days 
in acid solution. The sugar at first decolorises potassium per- 
manganate more rapidly than a solution of a-fLglueose in similar 
concentration. This distinction no longer obtains when the polari- 
meter reading corresponds with that of a-p-glucose. These facts, 
in conjunction with the work of Hewitt and Pryde (A., 1920, i, 508^ 
648) on sugar solutions introduced into the intestine, suggest that 
normal blood-sugar is y -glucose. In diabetes, it is shown that 
this sugar is not present in amounts capable of detection by the 
method, employed. The polarimeter reading in this disease is 
initially greater than the copper reduction value, suggesting that, 
besides cc-p.glucose, disaccharides or other substances "with a higher 
polarimeter : copper reduction ratio are present in the blood of 
diabetic persons. It is suggested that) a-p-glucose cannot be 
directly stored or utilised, but that an enzyme is responsible for 
the conversion of a- p. glucose into y -glucose ; the absence of this 
enzyme is suggested as the direct cause of diabetes mellitus. 

In the present communication, the above observations arc con- 
nrmea in seven cases. The greatest change in the rotation observed, 
fmo / x ac l min istration of insulin, was 0-15°, the smallest about 
( cf - also Annual Reports, 1923, 19, 195). G. B. 

An Enzyme Responsible for Alteration of the Rotatory 
owers of Glucose and Fructose. Some Evidence for the 
Existence of Polysaccharides in the Blood of Diabetics. 
t ^ °* th® Blood-sugar by an Extract of Yeast. 

, P^ter and W. Smith {Pm. Physiol Soc 1922, 1923: 

• ysiol., 1923, 57, xiii, xxxi, xl), — I. The enzyme appears to 
e P resei d in the liver. Glucose and fructose solutions incubated 
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with very small amounts of insulin and liver extract have thejj 
rotations altered in a downward and upward direction, respectively 
The insulin preparations are thermostable in this respect, anj 
always contained phosphates; addition of phosphates accelerate 
the change in rotation. Boiled liver extracts are inactive. 

II. Further evidence is obtained of the occurrence of p 0 jy. 
saccharides (cf. preceding abstract). 

III. A solid preparation of yeast lias been obtained, which, like 

insulin, definitely lowers the blood-sugar on injection into rabbits 
Hats, when it is injected, die in convulsions similar to those caused 
by insulin. G. B. 

Influence of the Nutritional Condition of the Animal on 
the Hypoglycaemia Produced by Insulin. N. A. McCormick ' 
J. J. R. Macljsod, E. C. Noble, and K. O’Brien (J. Pkysiol’ 
1923, 57, 234 — 252; cf. Annual Reports, 1923, 19, 196).— The 
amount of glycogen in the animal has a distinct influence on tlie 
dose of insulin required to produce a given lowering of the blood- 
sugar, or to produce convulsions. Hence it is impossible to make a 
precise physiological assay of insulin by determining the percentage 
of blood-sugar at varying periods after the injection. An ap. 
proximate assay can best be made by determining the blood- 
sugar ninety minutes, and throe hours, after the injection in animals 
which have had no food for twenty-four hours. G. B. 


Ammonia Content of the Blood in Nephritis. Dorothy 
Stuart Russell {Biochem. J., 1923, 17, 72 — 76). — Estimations of 
blood -ammonia in a series of cases of advanced renal disease showed 
values under 0-1 mg.%. These values are of the same order as 
those found in the blood of normal patients. The author suggests 
that this observation lends support to Nash and Benedict s hypo- 
thesis that the ammonia formation in the body takes place in the 
kidneys. S. S. Z. 


The Inorganic Constituents of the Blood-serum in 
Nephritis. W. Denis and S. Hobson (J. Biol Chem., 1923, 55, 
183 — 190). — The sera of twenty-two patients suffering from nephritis 
and cardiorenal disease have been analysed for non -protein nitrogen, 
creatinine, uric acid, and inorganic constituents. No marked 
regularity in tlie results has been observed. In many cases, a high 
value was obtained for the sulphate-ion, which appears to be 
excreted with more difficulty than any other inorganic radicle 
normally present in the blood, E. o. 


Analysis of Bone Ash in Cases of War Osteopathy- Ifat- 
helm Loll {Biochem. Z ., 1923, 135, 493-503). -An analysis has 
been made of the bones of four severe cases of war osteopathy. 
Normal human bones contain CaO, 51-8 — 52*1%, MgO, 
0*85%, and P 2 0 5 , 38*8%. In war osteopathy, the ribs and peKb 
contain CaO, 56*8 — 76*8%, MgO, 0-74— 0*8%, and P 2 Os, l* 5 '" 
37*3%. The composition of the tibia was nearly normal. 
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Experimental Tetany. I. Distribution of Calcium in tbe 
plasma and Cells. II. Variation in Colloidal and Ionic 
Calcium. E. W. H. Cruickshank (Biochem. J., 1923, 17, 13— 
29 ).— An immediate state of alkalosis which is not necessarily 
marked follows parathyroidectomy and with the onset of severe 
tetany it passes rapidly into a condition of acidosis, There is an 
immediate relief of the condition in dogs on withdrawing 70— 
100 c.c. of blood, which suggests a toxic causative factor. In 
tetany there was observed a loss of calcium amounting to 37-2% 
for whole blood, 54*4% for the cells, and 35*2% for the plasma. 
The diffusible calcium in sera of parathyroid tetanic animals 
amounted to 94% of the total calcium, whilst in the serum of 
normal animals the diffusible calcium was only 60—70% of the 
total calcium. The author concludes tiiat the calcium deficiency 
and the great loss of colloidal calcium are due to a rapid protein 
i disintegration. * S. S. Z. 

The Physiological Action of Amino-acid Esters. Minoru 
Arai (Biochem. Z. y 1923, 136, 203-212).— The physiological 
actions of histidine methyl ester, tyrosine ethyl ester, di-phenyl- 
alanine ethyl ester, Meucine ethyl ester, /-cystine ethyl ester, and 
glycine ethyl ester have been examined. In general, the action 
is weak. On the blood-pressure, they may have a pressor or 
depressor effect, depending on the animal used, and on the isolated 
uterus they have a stimulating action. The actions are similar to 
those of the corresponding amines. H, K. 

Hydrolysis of Amides in the Animal Body. The Com- 
parative Stability of Surface Active Homologues in Relation 
to the Mechanism of Enzyme Action. Cyrus H. Fiske (J. 
Biol Chem., 1923, 55, 191— 220).— Acetamide, propionamide, 
w-butyramide, and w-valeramidc were injected subcutaneously into 
cats and the amount of unchanged amide excreted in the urine 
estimated in each case. The results indicate that the rate of 
hydrolysis of amides in the animal organism increases with the 
length of the carbon chain, the order of stability in vivo thus being 
the reverse of that shown in vitro. Attention is directed to other 
reactions (hydrolysis of esters, oxidative processes) in which a 
similar relation holds. Since the tendency to adsorption of homo- 
logous compounds increases with the length of the carbon chain, 
it is suggested that the greater reactivity in the body of the higher 
homologucs is due to the greater ease with which they are adsorbed 
by enzymes. $ g. 

The Relation between the Chemical Constitution of Pro- 
teinogenous Amines and their Effect on Body Temperature 
and Blood Pressure. M. Cloetta and F. Wuksche (Arch. 
ex f- Path - Pham., 1923, 96, 307— 329).— The following new 
substances have been obtained: ethyl carbethoxy glutamate ; carb- 
ethozyglutamodiamide, m. p. 179° (corr.); pyroglutaminoamide, 
glistening scales, m. p. 103° (corr.) ; diacetyltyrosine ethyl ester, fine 
jv i e needles, m. p. 86° (corr.); dicarbel hoxyt yros ine, rn. p. 97° 
^ 0n •I’diawlyltymmine, m, p. 103° (corr.); carbethoxy tyrarnine , 

• p. 80 81° (corr.) ; nitroiyramine, a yellow powder, m. p. 210° 



i. 516 


ABSTRACTS OF CHEMICAL FAPEES. 


(corr.) ; aminotyramine . , long, white crystals, m. p. 225° (decoiupu 
p -hydroxy phenylethylcarbamide., glistening, white scales, m. p. ]VJq 
( corr. ) . The effect of these and other substances on body tempera^ 
and blood pressure has been investigated. W. 0. K, 

Influence of Aliphatic Narcotics on the Swelling of Cell 
Colloids. M. Kochmann (Biochetn. Z. y 1923, 136, 49— -65),-. 
The actiontef the first five normal chain aliphatic alcohols, of chloral 
hydrate, urethane, chloroform, and ether on the swelling of fb^y 
powdered fibrin and on the gastrocnemius muscle of the frog haa 
been examined in relation to narcosis. The order in which the 
narcotics inhibit the swelling of fibrin particles is approximately 
the same as the order of their narcotic activity towards the electric- 
ally stimulated gastrocnemius muscle. The results support the# 
theory of narcosis that narcotics change the permeability of the 
cells by removal of water. H. K. 


Chemistry of Vegetable Physiology and Agriculture. 


The Botulinus Toxin. Kokrad Schubel (Arch, expt. Path 
Pharm., 1923, 96, 193— 259).— When cultivated in a bouillon 
medium, Bacillus botulinus gives rise to gaseous products, amongst 
which carbon dioxide, hydrogen sulphide, and hydrogen have been 
identified. At the same time, the medium becomes distinctly acid 
owing to the production of w-butyric acid and small quantities of 
other organic acids. la addition to these products, butyl alcohol, 
isobutyl alcohol, ammonia, and trimethylamine have been isolated; 
qualitative tests indicating the presence of small quantities of an 
aldehyde have also been obtained. From the quantitative results, 
the author concludes that the dextrose contained in the medium 
is decomposed mainly into butyl alcohol and butyric acid, according 
to the equation 2C fi H 12 O c --C 4 H 8 () 2 d-C 4 H 1() O-|-4CO2-|-2H 2 +Hn0, 
The botulinus toxin may be partly separated from colloidal 
material bv ultra filtration. It is insoluble in alcohol, acetone, 
chloroform, or ether, is readily destroyed by boiling its solution 
for a few moments, but is stable to air and light. Alkalis destroy 
it more readily than hydrochloric acid ; concentrations of 0 91% 
of the latter are necessary for destructive effects to become apparent. 
The toxin is precipitated from solution by salts of the heavy metals, 
by certain protein and alkaloid prccipitants, and by saturation 
with ammonium sulphate. It is adsorbed by animal charcoal ana 
by certain inorganic colloids; its behaviour in this respect suggests 
that it possesses a negative charge. It dialyses readily throiign 
parchment and collodion membranes, its toxic properties being 
thereby apparently increased. Pepsin and trypsin are withon 
action on it. , . , i 

The pharmacological action of the toxin has also been invcstiga^ 
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The Formation of Dextrorotatory /3-Furyl-lactic Acid by 
Rarillus prateus. Takaoki Sasaki and Ichiro Otsuko (Bio- 
Z t , 1923, 135, 504-505; cf. A., 1922, i, m).~d.^Furyl- 
ladic acid is formed in small yield by the action of Bacillus proteus 
on (tf-p-furylalaninc. ^ has m * P- 95—96° and [x]«+27‘36° in 

water. H. K. 

Formation of Mercaptan from l-Cystine by bacteria. 

Masatoshi Kondo (Biochem. Z ., 1923, 136, 198— 202 ) Proteus 
vulgaris produces mercaptan from Z-cystine in presence of lactose, 
dextose, sucrose, glycerol, and histidine, but Bacillus coli is variable 
in its action. Both, however, produce hydrogen sulphide from 
Z-cystine, and also probably ethyl sulphide. H. K. 

Culture of Bacillus pyoeyaneus on Definite Chemical 
Media. A. Biot (Ann. Inst . Pasteur , 1923, 37, 234 — 274). — 
Bacillus pyoeyaneus , which produces normally a blue pigment in 
the medium on which it is grown, will grow on agar if a suitable 
source of nitrogen is added. Various substances, such as am- 
monium salts of monobasic and dibasic fatty acids, amides, amino- 
acids. and alcohols and sugars, along with inorganic ammonium 
salts, have been investigated as to their efficiency in producing 
growth and pigment. W. 0. K. 

The Bactericidal Action of Tellurium Derivatives of certain 
Aliphatic /3-Diketones. Gilbert Thomas Morgan, Evelyn 
Ashley Cooper, and Arnold Wigham Burtt (Biochem. 1923, 
17, 30 — 33). — A series of tellurium derivatives of aliphatic fi-di~ 
ketones has been tried with the purpose of ascertaining the influence 
of chemical constitution on the germicidal power of these com- 
pounds, and also their specific action on different micro-organisms. 
It is found that the bactericidal action increases considerably as 
the homologous series is ascended, until with a third substitution 
of the methyl group a limit is reached beyond which there may 
even be a diminution in the germicidal action. 

The bactericidal action of the compounds is determined by the 
chemical structure of the 6-diketone, position isomerism being a 
determining factor. Experiments with various organisms have 
disclosed that the above compounds exert a selective action on the 
coliform organisms. Cocci are more resistant to them. S. S. Z. 

Stimulation of Alcoholic Fermentation by Chemically 
Defined Substances. T. Soda {Biochem. Z ., 1923, 135. 610— 
620) .-'Cell-free fermentation of dextrose is accelerated by tri- 
methylamine oxide, allyl alcohol, cinnamyl alcohol, a-crotonic acid, 

-diketopimelic acid, benzoylacetone, and a-methylhexanone. 

H. K. 

Enzymes. II. A. von Euler and Karl Myrback (Arkiv 
j Min. Geol . , 1922, 8, No. 22, 1 — 31). — A study, in the first 
place, of the autofermentation (as distinct from autolysis) of fresh 
>ottom-yeast. Autofermentation is accelerated by toluene, but 
retarded if ethyl acetate is also added, more particularly in 



i. 518 ABSTRACTS OP CHEMICAL PAPERS. 

presence of dextrose. Chloroform also inhibits the process. With 
dried yeast, autofermentation is inhibited by mixtures of toluene 
and ethyl acetate, either in presence or in absence of dextrose 
The latter substance, in presence of phosphate (p a 5), retards 
the process, as also does sodium chloride. The inhibiting effect 
of toluene is more marked in presence of yeast-gum, which is itaelf 
unaffected. 1 * 

The fermentation of dextrose by dried yeast, in presence of 
phosphate, is practically unaffected by the addition of lactose 
which is not appreciably fermented. Lactose or toluene, or mix- 
tures of these two substances, inhibit the autofermentation of dried 
yeast. Complete hydrolysis of dried yeast, before and after auto- 
fermentation, shows a loss of dextrose constituents corresponding ■ 
with the carbon dioxide produced. 

The second section of the paper deals with the purification and 
adsorption of saccharase along the lines laid down by Wills tatter 
and Racke (A., 1921, i, 823). The results of the latter authors 
arc confirmed in connexion with autolysis, acetone and alcohol 
precipitation, adsorption by aluminium hydroxide and kaolin, etc. 
Kieselguhr does not adsorb saccharase. 

In the third section of the paper, it is shown that the inactivating 
effect on saccharase solutions of p-phenylenediamine and formalde- 
hyde depends on the hydrogen-ion concentration (cf. Rona and 
Bloch, A., 1922, i, 65). E. E. T. 

Alcoholic Fermentation by Means of Yeast-cells under 
Various Conditions. V. Formation of Glycerol when the 
Intermediate Acetaldehyde is Retained by Animal Charcoal. 

Emil Abdeehalden and Susi Claubach ( Fermentforsch ., 1922, 
6, 143 — 148). — Neu berg’s observation that acetaldehyde forms an 
intermediate stage in the degradation of dextrose to alcohol and 
carbon dioxide by means of the enzymic complex, zymase, is now 
supplemented by the discovery that the fixation of acetaldehyde 
from a fermenting or fermented solution by means of animal char- 
coal (A., 1922, i, 92) is accompanied by increase in the amount of 
glycerol formed. The extent of such increase is augmented when 
the quantity of charcoal present is increased. ,T. H. P. 

Alcoholic Fermentation by Means of Yeast-cells under 
Various Conditions. VI. Emil Abderhalden ( Fermentforsch , 
1922, 6, 149 — 161). — The influence of various substances on alcoholic 
fermentation (cf. Neuberg and Sandberg, A,, 1922, i, 408) is as 
follows. Yeast maceration juice dialysate : first dialysate acceler- 
ating, second dialysate, retarding ; tyrosine, at first retarding, later 
accelerating; di-iodotyrosine, at first accelerating, later retarding) 
dihydroxyphenylalaninc, accelerating in small, retarding in large, 
doses ;■> cystine in large doses, greatly accelerating at first and 
retarding later, hut in smaller doses, accelerating; cysteine at first 
retarding but afterwards considerably accelerating; tryptophan) 
histidine, and, especially, arginine, accelerating; caffeine, at nrs 
accelerating, later retarding, the reverse being the case with aflan- 
toin; xanthine, or dZ-adrenaline, greatly accelerating; diethy- 
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amine, retarding; cholesterol, or homovanillin, at first retarding, 
Hter accelerating; vanillin, choline, acetylcholine, retarding. 

T. H. P. 

Alcoholic Fermentation by Means of Yeast-cells under 
Various Conditions. VII. Influence of Animal Charcoal 
other Substances on the Time-course of ^coholic 
Fermentation. Emil Abderhalden (Fermentforsch., 1922, 6, 
162—171)* — Animal charcoal accelerates alcoholic fermentation of 
guoj.r solution to a more marked extent than either dipotassium 
hydrogen phosphate or sodium jaevulosed iphosphate, the acceler- 
ation being still further increased by use of the charcoal and one 
of these phosphates together. The very great retardation of the 
fermentation produced by toluene almost entirely disappears if 
animal charcoal also is present; adsorption of the toluene by the 
charcoal appears to be the cause of this protective action of the char- 
coal. The effect of toluene on fermentation by dried yeast is far 
less marked than when fresh yeast is used. 

The initial stimulation of fermentation by dried yeast sometimes 
Mused by toluene is confirmed, but not explained. Especially 
n presence of animal charcoal, toluene produces a very marked 
iccelcration of the rate at which carbon dioxide is liberated from 
pyruvic acid by dried yeast. T. H. P. 

Alcoholic Fermentation by Means of Yeast-cells under 
Various Conditions.- VIII. Formation of Glycerol when 
the Intermediate Acetaldehyde is Retained by Animal 
Charcoal. Emil Abderhalden and Walter Stix {Ferment - 
forsch ., 1922. 6, 345 — 347). — The proportion of glycerol formed 
during the fermentation of dextrose by yeast may be considerably 
increased by increase of the amount of animal charcoal present 
and by expelling the air from the fermentation vessel by means of 
carbon dioxide (cf. Abderhalden and G1 an bach, preceding page). 

T. H. P. 

Adsorption of Acetaldehyde and Pyruvic Acid, Separately 
and Together, by Animal Charcoal and Other Adsorbents. 

Em Abderhalden aud IIideki Suzuki ( Fermcnfforsch 1922, 6. 
137— 142).— The amount of acetaldehyde or pyruvic acid adsorbed 
from aqueous solutions by a certain weight of animal charcoal 
under definite conditions increases with, but less rapidly than, the 
concentration of the solution. That the action represents a true 
reversible adsorption is shown by the results of equilibrium experi- 
ments. It appears, but it is not yet certain , that part of the adsorbed 
acetaldehyde undergoes change at the surface of the charcoal. 
When both acetaldehyde and pyruvic acid are present in solution, 
the amount of each adsorbed by the charcoal is diminished (cf. 
Abderhalden, A., 1922, i, 92; Grab, A., 1922, i, 306; Abderhalden 
and Glaubach, preceding page). T. H, P. 

Formation of Citric Acid in Cultures of Aspergillus niger 
and Penicilliutn glaucum on Sugar. Wl. Butkewitscii 
[Biocnem, Z. } 1923, 136, 224— 237).— When Aspergillus niger and 
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Citromyces glaber were grown on media containing sucrose in preset^ 
of calcium carbonate, citric and oxalic acids accumulate much 
rapidly in the case of the former than the latter. This also happen 
if there be available a plentiful source of nitrogen. Evidence j, 
adduced to show that a soluble calcium salt is formed in these 
solutions, but the acid has not yet been isolated. Penicillin 
(flaucum is also able to produce small quantities of citric and oxalic 
acids in culture media of sucrose and calcium carbonate, H. R 

The Carbamide Content of Fungi. Nicolaus N. Ivanov 
(. Bioehem . Z., 1923, 136, 1—8).— The carbamide content of W 
varies not only from genus to genus, but also among the species 
of a genus, Lycoperdon eckinalum , containing 1-26% and L. g^. 
malum , 10*7%, of carbamide on the dried material. The genera 
Psalliota and Pholioia also show similar variations. The carbamide 
content increases to a maximum at the beginning of ripening, but 
then falls off to nothing when fully ripe. H. K. 

Formation of Carbamide in Fungi. Nicolaus N. Ivanov 
{Bioehem. Z., 1923, 136, 9— 19).— During ripening, fungi treated 
with ammonia compounds can convert ammonia into carbamide. 
This takes place even if the mycelium be detached. The carbamide 
functions, it is thought, as a nitrogenous reserve substance. H. K. 

Comparative Studies on Respiration. XXIV. The Effects 
of Chloroform on the Respiration of Dead and of Living 
Tissue. George B. Ray ( J . Gen. Physiol, 1923,5,469 — 477).— 
The rate of production of carbon dioxide by living and by dead 
Ulva, a green marine alga, in the presence of chloroform, has been 
investigated, and the influence of ferric sulphate and hydrogen 
peroxide determined. W. 0. K. 

The Biological Action of Rontgen Rays. III. Buck 
Petry (Biockem, Z., 1923, 135, 353— 383).— Seed embryos sub- 
mitted to the action of a number of oxidising agents are not thereby 
rendered more or less sensitive to Rontgen radiation. The only 
oxidising agent which confers greater sensitiveness is hydrogen 
peroxide. • ^ 

Chemical Constituents of Green Plants. XXIV. Citric 
Acid. Hartwig Franzen and Fritz Helwert {Bioehem. 
Z„ 1923, 135, 384 — 415). — From a critical survey of the available 
literature on the occurrence of citric acid in plants, the authors 
conclude that the generally accepted view that citric acid is widely 
distributed is erroneous, as in many cases the identification is 
insufficient. 

Chemical Constituents of Green Plants. XXVI. Tartaric 
Acid. Hartwig Franzen and Fritz Helwert ( Bioehem. *•, 
1923, 136, 291— 305).— A critical survey of the literature on ul 
recorded occurrence of tartaric acid in eighty- two plants lea 
the conclusion that tartaric acid only occurs with certainty m n , 
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■j$g mnifera (berries), Tamarindus indica (fruit), Beta \ vulgaris 
unripe beet), Acer satcharimm (juice), and Pyrus aucwparia (berries), 
t also, probably, occurs in Quercus pedunculata . H. K. 

The Formation of Vitamin-^ in Plant-tissues. II. 

UTHAKnra Hope Coward ( Biochem . J., 1923, 17, 134—144; cf. 
l t 1921, i, 837) —Light is necessary for the formation of vitamin-/! 
n plant-tissues. Ultra-violet rays of the spectrum are not essential, 
,ndthe formation of the vitamin can take place under the influence 
f electric light in the absence of sunlight. The process of vitamin-/! 
vnthesis can be carried on in the absence of carbon dioxide and of 
Ixygen in the surrounding atmosphere, and is independent of the 
ut'sence of chlorophyll in the plant. The presence of chloroform 
n the atmosphere, however, prevents the formation of the vitamin. 
Almost complete absence of calcium salts from the nutrient solution 
,f a water culture of Tradescanlia does not prevent the synthesis 
,f vitamin-i4 in the leaves of the plant. S. S. Z. 


The Association of Vitamin-J with Lipochromes of Plant 

Tissues. Katharine Hope Coward {Biochem. J., 1923, 17. 
45— 156).— Some lipochrome (generally carrotene) is always 
associated with the vitamin in plant-tissues and consequently the 
jresencc of carrotene, particularly carrotene exposed to sunlight, 
uggests the presence of vitamin -^4 also. S, S. Z. 

Hydrocyanic Acid in Burmah Beans (Phaseolus lunatus ). 

1. Charlton (Agric. Res. Inst. Pusa Bull . , 140, 7 pp.).— The 
imount of hydrocyanic acid liberated by enzyme action in Burmah 
jeans increases with the age of the bean. The elaboration of 
■nzymes in the beans therefore probably continues after the normal 
ipening process is complete. H. C. R. 


Influence of Sulphur Dioxide on the Respiration of 
Phanerogams. Julius Storlasa [with J. Sebor, V. Zdob- 
stcky , and V. Nekola] [Biochem. Z., 1923, 136, 306— 326).— As 
i result of comparative experiments on young pines, it is found 
:hat small quantities of sulphur dioxide cause a diminution of the 
; arbon dioxide output. The larger the content of sulphur dioxide, 
he less the respiratory activity. The pine needles show at the 
jame time a bleaching of the chloroplasts. H. K. 


The Mobilisation of Mineral Substances and of Nitrogen 
n the Bark and Wood in Spring Growth. August Rippel 
Mkm. Z., 1923, 135, 518-531). -During sprouting of shoots 
J . nigra, the potassium, phosphorus, and nitrogen am 

strongly mobilised, the magnesium and sodium to a lesser extent, 
mdealcmm, sulphur, and chlorine scarcely at all. The potassium 
moment 0 f the wood increased by 28% after sprouting. H. K. 


Walnut Oil. Kazuo Matsumoto and Yoshisuke Uyeda 

walm,m. ? d ‘ 25 » 1438 — 1440). — The fruit of the 

[Juglans hiebokUana) produced in the Prefecture of Ishikawa 
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gave 2G“54% of kernel, from which 59*58% of oil was obtain,*] i 
pressure, The oil is light yellow in colour and without n? ^ 
and shows the properties of a drying oil : d 15 0-9332, rW ] ?? 
acid value 0*68, Hehner value 92*3, saponification value 
Reichert-Meissl value 0*62, and iodine value (Hiibl) 150*8. kW’ 

Amino-acids of Feeding Stufis. II. Amino-acids of t* 
seed Meal, Wheat Bran, Soja Beans, and Red Clover ft 

T. S. Hamilton, N. Uyei, J. B. Baker, and H. S. Grin di W/ 
Amer. Chzm. Soc., 1923, 45, 815—819; cf. A. t 1922, ii, 
amino-acid contents are tabulated of linseed meal’ wheat hr * 
soja beans, and red clover hay, and of other foodstuffs alroa? 
investigated, as estimated by the modified Van Slyke mrii, ! 
previously described. [Cf. J.S.C.I. , 1923, 418a.] \y g ^ 


The Potassium-Nitrogen Ratio of Red Clover as Influence! 
by Potassium Fertilisers. Paul Emerson and John Bum* 
(J. Arm. Soc.Agron., 1922, 14, 182— 192).— The solubility of so 
potassium, as indicated by absorption by the plant, is increased 
by applications of manure, acid phosphate, or combinations nf 
both. The ability of red clover to take up potassium varies with 
the kind of compound supplied; for instance, the potassium of 
kainitc is more easily absorbed than that of potassium chloride 
or sulphate. Calcium carbonate, when applied to an acid soil 
appears not to affect the solubility of native soil potassium, but 
may possibly over-stimiilate nitrate production. The potassium- 
nitrogen ratio is widened slightly by applications of lime, but 
narrowed by applications of manure or acid phosphate, or both, 
in the presence of lime. Chemical Abstracts. ' 


Disappearance of Nitrates from Soil under Timothy Grass. 
J. A. Bizzell (/. Amer. Soc. Agron 1922, 14, 320—326).—% 
addition of sodium nitrate to timothy grass sod in early spring is 
followed by a rapid disappearance of the nitrate from the 20 cm of 
surface soil ; this disappearance is due only in part to the absorption 
of nitrogen by the growing crop. Leaching or denitrification 
apparently did not remove the nitrogen from the soil. Various 
organisms of the soil evidently transformed the nitrate into ammonia 
or into some form of organic combination. 

Chemical Abstracts. 


Hydrogen-ion Concentration of the Soil and its Significance 
to the Vegetation, especially to the Natural Distribution of 
Plants. Carsten Olsen (Oompt. rend. Trav. Lob. CarlsbwQ, 
1923, 15, 1—166).— The object was to ascertain to what extent 
the natural flora of soils is affected by the hydrogen-ion concen- 
tration, and whether the effect is direct or caused by secondary 
changes. Botanical analyses of natural vegetation were compared 
with the reaction of the soils on which it grew. Individual species 
were found only to occur on soils having a definite range of fa 
values. Within this range is a narrower one in which the species 
appeared with the greatest average frequency. The number of 
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species and their frequency of occurrence is greatest on nearly 
neutral soils. Increased p a value corresponds with a decrease in 
the number of species and their density. In water culture solutions, 
acid-soil plants grow best in media of p n 4 ; whilst plants character- 
J§c of neutral and alkaline soils are favoured by nutrient solutions 
with pa 6 — 7 . Typical acid-loving plants show poor growth and 
became chlorotic when grown in culture solutions which are only 
faintly acid. The theory that the apparent toxicity of acid soils 
(Hartwell and Pember, Soil Sci., 1914, 6, 259) is due to soluble 
aluminium salts is not confirmed. Alkaline-soil plants were not 
injured by small amounts of aluminium salts. The acid-soil plants 
are not characterised by the power of utilising ammonium salts. 
Both acid- and alkaline-soil plants are nourished equally well by 
ammonium salts and by nitrates. Acid-soils cannot be differentiated 
from normal ones on account of their lack of nutrients. The flora 
of a rich acid-soil bear no resemblance to those of a poor alkaline 
soil. It is concluded that the hydrogen-ion concentration of a soil 
directly, and to a considerable extent, affects the nature of the 
vegetation growing upon it. A. G. P. 

Influence of Hydrogen-ion Concentration on the Adsorp- 
tion of Plant Food by Soil Colloids. E. B. Starkey and Neil 
E. Gordon {Soil Sci., 1922, 14, 449— 457).— The adsorption by 
silica and ferric hydroxide gels of various plant nutrients was 
determined. The adsorption of kations was generally greater with 
increasing p a values. Anions were adsorbed in the following order : 
phosphate, sulphate, nitrate. Acidity increased the adsorption of 
phosphate but the adsorption of sulphates and nitrates was scarcely 
affected by the reaction of the medium. Ferric hydroxide gel was a 
considerably more active absorbent than silica gel. Near the 
neutral point, slight changes in p n values caused relatively large 
changes in the adsorption of potassium-ions. A. G. P. 

Factors Affecting the Soil Reaction. I. Soil-Water Ratio. 

Robert M. Salter and M. Francis Morgan {J. Physical Chem ., 
1923, 27, 117 — 140). — The hydrogen-ion concentration of nine acid 
soils has been determined at soil-water ratios from 1 : 1 to 1 : 3125 
by the hydrogen electrode method. The velocity of hydrolysis 
of sucrose by five of the same soils of soil-water ratio between 
V . anc i 1 • 625 has also been determined. Both methods 
of determination show that the hydrogen-ion concentration varies 
systematically with the soil- water ratio, the highest hydrogen-ion 
concentration occurring at high soil-water ratios, with a progressive 
decrease as the dilution is increased. In general, the changes in 
iydrogen.ion concentration at varying soil-water ratios agree with 
e^bution hydrogen -ions between soil and solution, which 
cou a be expected if controlled by an adsorption mechanism, A 
]g “ Pudency is noted with all soils to deviate from the theoretical 
sorption values over a restricted range of dilution. With two 
xi ? nme so: us examined, this deviation was sufficient to prevent 
determination of a theoretical equation which would describe 
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the variation in hydrogen-ion concentrations observed. (fo ^ 
basis of the results obtained, it appears that the reaction of a soil 
is dependent mainly on the total dissociated acid present and to a 
lesser extent on the adsorptive capacity of the soil for hydrogen -ions 
and the soil-water ratio. It is urged that the soil- water rati 
should be stated in all results on hydrogen-ion measurements o{ 
soils and that one of the ratios, 1 : 5, 1 : 25, or 1 : 125, should be 
chosen as a standard. J. F. g 


Relations Between the Active Acidity and Lime Require, 
ment of Soils. Edgar T. Wherry (J. Wash. Acad. 8ci. t 1923 
13, 97 — 102).— A correlation coefficient is employed to express the 
relationship between soil acidity and lime requirement, based on 
the equation lime requirement =Cx (Specific acidity— 1). (Fo r 
“ Specific acidity ” see Wherry, ibid., 1920, 9, 305.) Values of 
C are calculated from published data, and are shown to vary to 
so great an extent with soil type and treatment that no calculations 
of lime requirement from it seem practicable, The coefficient C 
is believed to be a measure of the adsorptive power of soils for the 
hydrogen-ion, and may be used as a basis for a rough clavssification 
of soils. A. G. P. 


Catalytic Action of Soils. Shigeru Osugi ( Ber . Ohara Insi, 
landw. Forsck ., 1922, 2, 197 — 218) —The power of soils to decompose 
hydrogen peroxide would appear to be associated with humus, 
ferric compounds, and manganese compounds, although no relation- 
ship between catalytic power and the soil content of these substances 
was found. Soil catalysis was increased by coagulating agents and 
decreased by peptisation. ’» 

The reaction of the soil may influence its catalytic power directly, 
and also as a result of its effect on the physical state of the soil 
particles. The effect of bacteria on soil catalysis is small, and 
that of enzymes larger, but the organic and inorganic soil consti- 
tuent are the most important factors. A. G. P. 


Adsorption of Plant Food by Colloidal Silica. R. C. Wiley 
and Neil E. Gordon ( Soil Sci 1922, 14, 441 — 447).— The adsorp- 
tion of various plant foods was determined by shaking with silica 
hydrosol and hydrogel. Negative adsorptions may be due cither 
to the water being more strongly adsorbed than the dissolved salts, 
or to the fact that the water of hydration does not all act as a 
homogeneous solvent, or to lower concentrations existing in the 
finer capillaries. In general, metals are negatively adsorbed by 
both gel and sol. Nitrates and sulphates are negatively adsorbed 
to a slight degree. The phosphate radicle is positively adsorbed by 
the gel, and negatively by the sol. In the former case, more phos- 
phate was adsorbed than the radicle with which it was associated, 
and, moreover, was extremely difficult to wash out. A. G. P. 
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The Foundations of an Electronic Theory of Organic 
.Chemistry. A. M. Berkehhwm (J. Russ. Phys. Chem Soc 
1917 , 49, [u], 1—181).— A theoretical paper in which an attempt 
8 made to apply J . J . i homson s and Stark’s views of the structure 
jf the atom to explain the reactions of carbon compounds. It is 
suggested that the neutral carbon atom acquires positive or negative 
wlaiity according to whether it parts with one or more electrons 
m becoming connected with other atoms or, conversed acquires 
jne or more electrons in the process ; this polarity of the carbon 
itom then determines its reactions. Ethane is represented as 


H \ 

— C' 

H’/ 


/ H 
MT 


md acetylene as HV'^-CriT; a large number of organic 
tactions is discussed and shown to support the theory. 

G. A. E. K. 

[ Low Temperature Tar. II, Franz Schutz, Wilhelm 
fSCHMAiw, and Heinrich Wissebach ( Ber 1923, 56, 869— 

1; cf. this yol., i, 195).— The communication deals mainly with 
} components of the light oils which boil below 75°. 

The isolation of the paraffin hydrocarbons is effected by treat- 
j of various fractions with concentrated sulphuric acid 
i examination of the unabsorbed and non-polymerised portions 
6 f K Ctl ^ b * up to contains ?t-butane (4%), that of 
p. lo— 3n contains methylbutane, b. p. 17—18° f2*4.°A 
ji-pentane (5-1%). Methylpentane, b. p, 62 — 63° (18°/°) * and 
are >: P resent “ thXtionsof bp 

( J • 72 >, whereas -"-heptane (21%) and n-octane (1»/1 are 

k b - P- 98-102° and 120-130°. The isolation of 

fcXTtfffiiST he *T tl0nS of higher boiling P° int is P® r - 

Sm0e the ar ° matic hydrocarbons lately pre- 

l, p 77 T 78 H 5 " pUne 13 P° sslbl y Pro 8 ®* in the benzene fraction, 

tbe , u " 8aturated . hydrocarbons is effected 
followed hs ?r , actl "” a J. distillation within very narrow limits, 
tod isolation !' le individual fractions with bromine 

^butylene and t ? thyl t ne ’ P ro Pylene, A«.butylene, 

Pentadiene is shown are ^ lus shown to be present, cyclo- 

b. P- 40* and SET u theextentof5 “ 7 % ^ the fraction, 

b. p. l 54 li 5 go ldentlfied by conversion into dimethylfulvene, 

* Wtee.whibtmethvf i contein «*taHehyde in addition 
VOL, cxxiv i ethy etily ketone and acetonitrile are present 
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in the benzene fraction. Methyl mercaptan and dimethyl sulpha 
are also found in the first runnings. The fraction, b. p. 2CMG 0 , 
contains carbon disulphide in very small amount. H. W. 

Lignite Low Temperature Tar. E. Fromm and H. Eckabd 
(Bcr., 1923, 56, [B], 948 — 953) —The low temperature tars obtain 
in rotary furnaces from two geologically similar lignites, termed, 
respectively, “ Louise ” and “ Grefrath” obtained from the neigh- 
bourhood of Cologne have been investigated ; they exhibit peculiar 
differences, which are possibly due to differences m botanical 

^The neutral components of the “ Louise ” tar which are volatile 
with steam, have boiling points 140-240°, and L the ^densities of the 
individual fractions increase regularly from 0*835 to 0*895. They 
appear to he mixtures of unsaturated hydrocarbons and oxygen, 
ated substances. The similarly obtained components of the 
“ Grefrath ” tar have b. p. 115-240 , dO'819— 0*897, and give 
a portion, b. p. 115-160°, d 0*823— 0*832, which contains an 
ether and' a terpene-like compound, C l0 H 18 or C U H 20 , b. p. 185°, 

The neutral components of the Louise tar which are not 
volatile with steam consist of a mixture of paraffins which is separ- 
ated by fractional distillation and subsequent crystallisation into 
the following individuals, which are assumed^ to belong to tie 

AOO. (J J W ‘ TX 


normal series : CgHjg, m. p 


m. p. 57*5° ; C 28 H 58 , m 


i. p. 62 c 


46° 

C* 


; 24 n 50? 


m. p. 69*6° 


p. 52° 


73°; The occurrence of the first member is remarkable, since only 
hydrocarbons with an even number of carbon atoms have been 
isolated previously from tars. 

The basic portions of the ‘ Louise tar winch are volatile with 
steam contain a yellowish-brown oil from which a benzoyl 
ative m p. 36°, could be obtained in small amount, and pradme 
which is identified as its additive product with mercuric chlorA, 
m p 194°. The presence of pyridine m the similarly isolated 
fraction of the “ Grefrath ” tar could not be detected; by treat 
ment of it with aqueous oxalic acid it was, however, found po _ 
isolate ^ oxalate, m. p. 177-178°, which is possibly denved 

^Wie^cidic'^Mmponents which are volatile with 8tean i cotIm 
oJy traces of carboxylic acids. The phenols are »bdn4d J 
fractional distillation under diminished pressure and analyse 
“phenylurethanes m-Cresol is the only 
class which could be identified with certainty ,>t is P' « 
the “Grefrath” tar. Several phenols, C 8 H,-OH anda pteao, 
C„H u -OH, are also present, the phenylurethanes of vteh » 
apparently identical with any known compounds of this class^ 

fl-Methyl-4 s -pentene. H. van Risseghem (Bull. 

Bdg., 1923, 32, 144 — 150).— The hydrocarbon was “JJ[ 
condensation of acetic and butyric acids ^niethyl pro^l , 
(pentane-y-one), which, on treatment with magnesium 
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iodide, yielded a hexanol; this was then dehydrated by means 
0 f toluene-p-sulphonic acid. A second method, dehydration of 
5 -methylbutyl alcohol, was also used. p- Methyl- A^-pentene so 
obtained forms an additive product with bromine, and yields 
"rooaldehyde, acetone, and propionic acid on oxidation. It has 
p. 66'7 — 67‘I°/760 mm., m. p. -134*75°; djj 0-7051, tfjs 0*69145, 
is 1*4003, 1*4093, 1*4144, w}, 5 1*4028. The bromo-deriv- 

L has b. p. 69-5— 70'5°/14 mm., m. p. -54-49°; dS 1-6024, 
iU-5825, 1*50294, 151473, *» 1-52144, »» 1-506225. 

lie action of chlorine on the hydrocarbon results in the formation 
f an additive product together with a more halogenated chloro- 
ubstitution compound and a derivative resulting from the fixation 
f one molecule of hydrogen chloride on the double bond. 

H. J. E. 

Action of Bromine on Hydrocarbons. B. K. Meresh- 
:owsky (Annalen, 1923, 431, 113 — 132). — It is shown from the 
.uthor’s experiments and previous work on this subject that 
pecific catalysts not only influence the rate and initial direction 
if halogenation, but also determine the simultaneous production 
>f different end-products, if the reaction is allowed to continue ; 
he production of polyhalogenated isomerides may therefore be 
electively catalysed. The catalysts used are shown to form the 
ollowing series, in the order of decreasing production of the more 
symmetrical isomeride : (1) pure bromine without a catalyst, 
2) metallic iron, (3) metallic aluminium or aluminium tribromide, 
4) ferric bromide. The substitution rules of Markovnikov, Stadel, 
ind V. Meyer are combined and extended as follows. (1) If the 
lumber of carbon atoms in the hydrocarbon is n, then, either with 
ir without a catalyst at temperatures below 100°, n — 1 halogen 
items Mill become successively attached to carbon atoms on which 
substitution has not yet occurred. (2) If n— 1 atoms of the hydro- 
carbon already carry a halogen atom, a further halogen atom will 
enter partly on the remaining halogen-free carbon atom, and 
partly on that one of the other carbon atoms which carries the 
greatest number of hydrogen atoms. (3) Further substitution 
generally occurs on the carbon atom bearing the greatest number 
of hydrogen atoms. (4) Substitution always occurs in several 
directions, depending on the catalyst. 

The action of pure bromine on propylene in the absence of a 
catalyst gives propylene bromide, 90%, and ajly-fcribromopropane, 
about 4%. In the presence of metallic iron, apy-tribromopropane 
and aap-tribromopropane are formed in the proportion of 40 : 17; 
|With ferric bromide or aluminium, the same compounds are pro- 
duced in the ratio 8 : 33, and with aluminium bromide in the ratio 
? . ■ ^ presence of aluminium a product of higher boiling 

pomt, 130— 150°/20 mm., is also formed. The action of bromine 
F ^butylene in the absence of a catalyst at 45—50° leads mainly 
r formation of dibromoisobutane, 45%, and of aPy-tribromo- 
Nbutane, m p . -32°, b. p. 222— 225°/75 mm. (Pogorshelsky, 
p-> two, i, 315), 44%, together with smaller amounts of tetra- 

.u 2 
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bromo-j pentebromo-, and hexabromo-derivatives. In the presence 
of metallic iron, the above is the only tnbromo-derivative 
produced, but the use of ferric bromide leads to the formation of 
ocap-tribromoisobutane and apy-iribromoisobutane in the ratio 
31 ill; the former gives aa-dibromoi-sobutylene, OMe 2 .CBr 2 , the 
latter a-bromo-y-acetoxy-fS-methylpropylene, CHBr.CMe' CH 2 * OAe, 

on treatment with potassium acetate. The same tnbromo-deriv. 
atives are formed in the ratio 3 : 5 in the presence of aluminium or 
aluminium tribromide. Two tctrabromo-derivatives are found in 
the fractions of higher boiling point. (1) a.a.^y-TelrabrommobukiM, 
b p 134—136714 mm., df 2*45445, which is converted by heating 
with potassium acetate into ax 

CBr«:CMe*CH 2 * 0 Ac , b. p. 114716 mm., d|°T75070, which gives 

aa-dibromopropenylcarbinol , OH'CHg'CMe.CBrg, on hydrolysis. 
(2) a^-Tetrabromokobutam, m. p. 25 , b. p. loO— lol /14 mm, 
df 2*55953, the constitution of which is certain, since other possible 
tetrabromo-derivativcs could not be produced from apy-tribromo- 
isobutane ; moreover, the action of potassium acetate and acetic acid 
gives the bromo-v ster, CHBrX3(CH 2 *OAc) 2 > b. p. 136 / 14 mm,, cf|° 

1 *45335, from which the glycol , CHBrIC(CHo*OH) 2 , m. p. —80 ,b.p. 
158716 mm., df 1*69582, is produced by hydrolysis. Hexabnm. 
iso butane, m. p. 93°, occurs in small amounts in the residue left 
after the more volatile halides have been distilled in steam. The 
constitution of ax^y-tetrabromowobutane is established by its 
formation by the addition of bromine in ethereal solution to the 
unsaturated dibromo-derivative, CHBr,C*Me*CH 2 Br (A., 1914, i, 
508). W ’°’ 

Mechanism of the Reactions of Alkyl Halides. Adolf 
Franke and Rudolf Dworzak (Monatsh., 1923, 43 661-671).- 
The possibility of the intermediate formation of unsaturated 
compounds during the conversion of bromo- into hydroxy-denv 
atives, etc. (cf. A., 1914, i, 7), has suggested to the authors to 
study similar displacements of halogen attached to an asymmetric 
carbon atom, when, if an optically activedenvative is ob ^ am ^ 
intermediate unsaturated compound can have been formed. Active 
secondary butyl bromide and iodide give an active 
treatment with alcoholic potassium hydrosulphide. Th 
is converted for purposes of identification etc into the ■&»! 
derivative, which is shown to be C 4 H 8 *S*Hg€l, not { 4 9 )2 ' 
the formula given to the corresponding inactive P ro ™ ct J 
Reymann (A., 1875, 141). This author recorded a m. P- 189, 
but the present authors obtain no evidence of melting 

h 'pljtassium e hydrosulphide converts oty^ibromo-^-toethjlp^ 
pane into the corresponding dithiol, which with mercur 
gives the compound, CMe 2 (CH 2 *S*HgCl) 2 . aaueo us 

When optically active sec.butyl iodide w beated wtli ^^ 
sodium carbonate until it is converted into the alcohol th 
is inactive. The bromide, on similar treatment, gives a g_ 


active alcohol. 


E.E.T. 



OttQANIC CHEMISTRY, ? 

The Labile Nature of the HaWn a. 621 

jiounds. DC. The Qectric^S^ * Organic Com . 
on of Derivatives of Nitrofo^ Tun® MMl ' tt ® Reduc 


P®"- „ . ™ Electrical CoSduc 
Uon of Derivatives of NitrofonT*’^ 8 Reduc 

Edmund Langley Hirst and It ' ' rfl0MAS Hendpd.^ 
(T„ 1923 , 12 ?, 1130 - 1 W). ****** 

a/3-Dinitroethane and the Ara™ 
ene Iodide. Ales® V. Ipatov ^ f, of | llver Nitrite on Ethyl- 

'f; f. 297 ~ 303 ).^-Di. Cim. 

«,tnte by IWnoy’s method and the l "ith silve^ 

uid mtroethyl m nte thus obtained fS ,,° f “Mnitroethane 
ractions are obtained, the first of which t, y di8ti,w - Three 

oamly unchanged ag-di-iodoethane the see b '/l ,0 ~ 72 75 mm i s 

the latter with nitroethv n P ' 7 a ~ 78 °/ ' 5 mm. 
■tulst the third, b. p. 81 — 106 ° 15 mm ‘ • dn f' e a *d dinitroethane” 
sMmtroethane thus obtained/ b. p. U-wZ ** Iatter - ^ 

»„ mSMorms a Wrniromo.derivatfve C 0 KB ®" 1 ;’, »■«», 

1 , 7 L*. a . nd gIves on eduction ethvfen Jr 4 ’ ye {ow needles, 

: chtende of which sublimes without melS 2 ^'“’ the h - v,lr «' 

The Examination and DehvrW ° * ' 08 ■ R. T. 
Means of Magnesium. Nieu R *° a ° f Me %l Alcohol bv 

XEtSTXK (£«■., 1923 , 56 , [£], 894 -wXn 1 and Zech* 

fforously with absolute methyl alcohilLf tt" I,m 8 nfisi ™i reacts 
perature giving magnesium methoxide an,) ^ , attnos Phoric tem- 
at which the latter is evolved is great t hydro S en - The rate 
content of the alcohol, which is a EX d ? P ? dent « the water 
of the mixture, since magnesium hvdr ® d f a ^ d f ’-V the appearance 
is present. The reaction is given jtjte P** cipitated if water 
fnder m «L n !) C L Sary for the ‘Wlution’tfTlO by “curing 

i Sfisss** - -a sri-assa 

rothKhol tu'uOg i of b !he f Tl the preparati »n of anhydrous 

isH^S^iSSiae 

lissrrf^&SsS®*® 

tbit it dw noT 4 0f / ater ’ hot it has the advent “ °‘ conta h> 
^nesium mthorif M» 3 “‘ * «wff ° V6m,CiUm 

“<>'• I-iitf “ ni’yl 

130 — J4e\ __r+‘ ^ ile ^kina (J, Rum pu.o tSt* i ‘ S * Galkin u 
^'hexin n was observed (A nm -> V s - Chtrn. 8 oc., 1917 49 

‘^‘-sfc’syarsaftg 
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catalyst colloidal palladium, only two atoms of hydrogen ^ 
molecule are added on, whilst using platinum black as the catalyst, 
four atoms of hydrogen are absorbed, and a saturated alcohol results, 
The reduction of this substance is now repeated, using, not Paul’s 
colloidal palladium, which is made up with sodium Kotalbuminate, 
as in the previous experiments, but Skita s colloidal palladium, 
for which gum arabic is used. The latter form of catalyst is found 
to be less active than the former when added in small quantity; 
when larger quantities are present they are equally active, and the 
character of the reaction is the same for both, namely, rapid reduc- 
tion to an ethylenic linking, after which further reduction goes on, 
but very slowly, k being more than twenty times greater for the 
first stage than for the second. The jk-dimethyl-Av-hexene-Pc-diol 
obtained at the end of the first stage has been shown (this vol., i, 
434) to exist in two stercoisomeric forms melting at 6J— ()9 5° and 
76«5 77 ° ? respectively, the quantity of the latter ispmeride increas- 

ing with the speed of the reaction, and the same is found to hold 
when Skit-a’s colloidal palladium is used. Paaks colloidal platinum 
is next taken as the catalyst, and, in this case, no tendency exists 
for the process to cease with the formation of an ethylenic compound, 
but addition goes on regularly to saturation. The catalytic action 
of platinum is therefore essentially the same, whether it be used in 
its colloidal form or as platinum black. The velocity of the process 
of the reduction of acetylenic to ethylenic linkings is approximately 
equal, in this case, to that of the reduction of ethylenic to saturated 
compound. The rate of reduction of the two stereoisomerides of 
the ethylenic alcohol is slightly greater for the higher melting iso- 
meride, for which k is 0-0083, than for the other isomende, for which 
k is 0-0058. R,L 


The Action of Sulphuric Acid on the Higher Diprimary 
Glycols Adolf Fran ke and Otto Lieberm an n { M onatsL , 1923, 
43 589—599 ; cf. A., 1915, i, 490 ; this vol., i, 10) —In a premia 
paper, Franke and Lieben showed that the higher dipnmary glycols, 
containing an even number of carbon atoms, on treatment with 
sulphuric acid give ae-oxidcs; the present investigation was to 
determine whether the same rule held (I) for glycols contarmagan 
odd-numbered carbon chain and (2) 

It was found that the rule appeared to hold good in both ca^ 
(1) Azelaic acid was esterified and the ethyl ester reduced by 
Bouveault-Blanc process with sodium and dry i 
nonamethylene glycol, OH-CH^OH J^CH OH (b p. 

(The amyl alcohol was dried completely by capful fracta^ . 
as treatment with metallic sodium was found to be i 4 * 

The glycol was then treated with sulphuric acid by m 
Lieben method and a new oxide, GfivjP, 
obtained, which yielded on oxidation witli 
acid and succinic acid as anticipated, together -fononant, 
acetic and oxalic acids. The oxide is therefore ******* 
CH 3 ’[CH 2 ] 3 *CH*CH 2 *CH 2 *CH 2 *CH 2 . 

I -O 1 
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Potassium ethyl sebacate, C0 2 EtdCH 2 ] 8 *C0 2 K, was electro- 
. (2 i w the method of Brown and Walker (A., 1891, ii, 1192) to 
ff ^.hexadecanedicarboxylio ethyl ester, C0 2 Et-[C^be*C0 2 Et 
S lVe hv-Droduct was obtained an acid, b. p. 248— 249°, winch was 
[j S Rifled, as A^-noncnoic acid, CH 2 .CHfiCH 2 ] 8 *C0 2 H, giving an ester 

pat 226 228° [Brown and Walker gave about 250° for the 

t 8 which is incorrect]). The rt-hexadecanedicarboxylic ester 
eSter ^rluced bv sodium and amyl alcohol to the new glycol, 

ntbOH which forms white cr y stals » m - P* ? 2 °> 

i 1 938° /13 mm and on gentle oxidation with permanganate gives 
yieknown acid, C 18 H M 0 4 , m. p. 118°. On treatment with sulphuric 
r j „ neW 0 xidc was obtained as a semi-solid, yellow mass, m amount 
^ufficient to purify for analysis ; it is probably cu-oxido-odadeceme, 
JH>H 2 ] 12 ‘CH-CH 2 -CH 2 *CH 2 ‘gH 2 , 

since on oxidation with dilute 

.ermanganate it yields an acid the silver salt of which when 
llvsed gave figures approximating to those required for the salt 
\i myristic acid, CH s ’[CH 2 ] 13 *C0 2 H. F. A. M. 

Action of Organomagnesium Compounds on the Epi- 
bromohydrin of Ethylglycerol. Raymond Delab y (CompL 
rmd 1923, 176, 1153— 1156) —The action of organic magnesium 
halides on the epibromohydrin of ethyl glycerol is but little com- 
parable with that on glycerol epibromohydrin, as m the case of 
both alkyl and aryl magnesium bromides the main reaction consists 
in the addition of the elements of hydrogen bromide to the epibromo- 
hydnn, and only traces of an aryl derivative are formed. The 
addition of hydrogen bromide might occur in either of the two 
following ways : 

CUBrOI-CHE. OTACHBrCKBMffl 0) 

0 CH,BrCH(OH)'CHEtBr (2) 


'he compound (1) has already been obtained by the addition of 
nomine to, ethyl vinylcarbinol (this vol., i, 289) and in the present 
:asc it is exclusively the compound (2), cty-dibromopentan^-w, 
i. p. 119—119-5723 mm., which is formed. The two compounds 
rere differentiated by the preparation of the picrates of the corre- 
sponding tetramethyldiaminopentanols, by oxidation to the corre- 
sponding ketones, and conversion of the latter into semicar bazones. 
The <Ly-dibromopcntan-$ -one, b. p. 85 — 100°/19 min,, reacted with 
1 mol. of semicarbazide, giving a ketotriazine by elimination of one 
of the bromine atoms with a H of the NH 2 -group. The substance 
melts at 115 — 1 17°. On the other hand, the ap-dibromopentan-y-one 
reacts with 2 mols. and gives a semicarbazone-ketotriazine, m. p. 

229—230°. G. F. M. 


Some Derivatives of the Glycerol, 

OH-CHg'CHlOHj'CiC’CH/OH. 

Robert Lespieau ( Compt . rend., 1923, 176, 1068 — 1070).— The 
joritie of the methyl ether of this glycerol having the constitution 
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^2>CH-C:C*CH 2 -OMe was obtained by the action of chloroacetal^ 

hyde on a mixture of magnesium ethyl bromide and methyl propargj 
ether. The product was decomposed with acidified water, extract^ 
with ether, and treated with potassium hydroxide, whereby 
merisation products of the aldehyde were resinified and the chloij 
hydrin was converted into the oxide. It has b. p, 75 76°yi5 mm 
1*024, n D 1*4573. By treatment with hydrogen chloride, it j, 
converted into the chlorohydrin , CH 2 Cl*CH{OH) , C:C*CH 2 *OMe, b. p 
1 17*5 — 1 18*5°/12 mm., d n 1*1717, 1*4866.. Sodium method 

converts it into the ether, OMe*CH 2 *CH(OH)*C:C*CH 2 , OMe, a liquid 
b. p. 119 — 120 o /12 mm., d 23 1*0508, n D 1*4608. The ethylene oxide 

is converted on boiling with water into the glycol ether, 
OH’CH 2 -CH(OH)»C:C>CH 2 -OMe, 

a thick liquid, b. p. 155-156712 mm., d 22 1*1274, 1-481. 

Addition of 1 mol. of bromine gives the bromohydrin, 
OH*CH 2 *CH(OH)*CBr:CBr , CH 2 *OMe, 
a solid melting at 51—52°, b. p. 192°/11 mm. Treatment of this 
compound with hydrogen bromide at 100° causes demethylation, 
but the product was not isolated in a pure condition. G. F. M. 

The Preparation of Ethers from Primary Alcohols. Jean 
Popelter (Bull. Soc . c him. Bel#., 1923, 32, 179— 194).— A study of 
the conditions necessary for the etherification of some primary 
alcohols in order to obtain a high yield of the corresponding ethers 
showed that this may be effected by means of a study of the binary 
mixtures of alcohol and water and the ternary mixtures of alcohol, 
ether, and water. From a knowledge of the boiling points of these 
mixtures and the composition of the vapour phase in each case, 
the preparation of the ethers may be effected with yields of about 
90% by simple distillation of the alcohols with sulphuric acid. In 
general, the process is discontinuous, as adjustments in the com- 
position of the mixture undergoing distillation must be made from 
time to time. The most suitable proportion of acid varies con- 
siderably, according to the alcohol used. Details are given of the 
application of the method to propyl, butyl, isobutyl, amyl, and 
isoamyl alcohols. Formation of unsaturated hydrocarbons may 
be obviated by working at a sufficiently low temperature. 


The aa'-Dichlorodialkyl Sulphides. Frederick Georgs 
Mann and (Sir) William Jackson Pope (T., 1923, 123, H7-- 


1178). 

Crystal Structure of Basic Glucinum Acetate. (Sib) I W. H. 
Bragg (Nature, 1923, 111, 532).— X-Ray analysis shows that tbe 
molecule of basic glucinum acetate, GI 4 0(C 2 H 3 0 2 ) 6? JS a P® 
tetrahedron, the oxygen atom being at the centre, the gi 
atoms lying on lines from the centre to the comers, and^chl^ 
group being associated in a symmetrical manner with , m S 
of the tetrahedron. The crystal structure is that of diamo ^ 
molecule replacing each atom of carbon. A * 
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The Addition of Hydrogen to Acetylenic Acids. David 
sjmrys Williams and Thomas Campbell James (Aberystwyth 
tyudies, 1922, 4, 197—207).— By reduction of phenylpropiolic acid 
nth hydrogen in presence of colloidal platinum, Paal and Hartmann 
stained atfocinnamic acid (A., 1909, i, 926) showing that cis 
Edition had taken place. Experiments on the same lines with 
etrolic acid have given similar resuite, 63% of the theoretical yield 
( f alio- crotonic and only 4% of ordinary crotonic acid being 
stained. Reduction of acetylenedicarboxylic acid in the same 
aanner, in the form of its normal potassium salt, gave, however, 
umaric acid without any trace of maleic acid. The addition thus 
akes place in the tTO/ns position, and supports the views of Michael 
A., 1918, i, 249) on the relation between the energy content of such 
ystems and their stereochemical activity. When acetylene- 
iicarboxylic acid is reduced with hydrogen and colloidal platinum 
ii presence of less than two equivalents of alkali, the fumaric acid 
further reduced to succinic acid almost as quickly as it is formed. 

E. H. R. 

The Constitution of Elaeomargaric [Elseostearic] Acid. 

i. Vercruysse { Bull . Soc. chirn. Bdg., 1923, 32, 151 — 156; of. 
uunetaka, T., 11W3, 83, 1042 ; Majiraa, A., 1909, i, 204). — It has 
cm shown that elseostearic acid, C i8 H^ 2 () 2 , contains two ethylenic 
nkings (Fokin, A., 1907, i, 10), and the author has effected oxidation 
dth concentrated permanganate solution, obtaining valeric and 
zelaic acids, these two products accounting for fourteen of the 
strbon atoms in the chain. Further oxidation experiments with 
ubsequent weighing of the carbon dioxide evolved showed that 
ie remaining carbon was completely oxidised. Ozonisation of 
re acid confirmed this result, the products being 75% of the 
leoretical yield of azelaic acid, 50% of that of valeric acid, and a 
nail quantity of succinic acid. The formula of elseostearic acid 
therefore CH 3 '[CH 2 VCH:CH*[CHo]<,*CH:CH*[CH 2 ] 7 -C0 2 H. 

H. J. E. 

The Labile Nature of the Halogen Atom in Organic Com- 
ounds. VIII, The Action of Hydrazine on the Halogen 
‘erivatives of Acetoacetic and Benzoylacetic Esters and of 
jenzoylacetone. Alexander Killen Macbeth (T., 1923, 123, 


Chlorine Derivatives of Pyruvic Acid. Efim Filiminovitsch 
ximexko [J. Russ . Phys. Chem. Soc., 1917, 49. 290— 293).— In 
tew of the statement made by Seissl (A., 1889, 489), that the 
iter obtained by Klimenko (Her., 1870, 3, 465) from the product 
n t ^tween phosphorus pentachloride and pyruvic acid 

not ethyl dichloropropionate but a mixture of the ethyl esters 
^°hloro -pyruvic acids, the latter acid is synthe- 
cWorination of pyruvic acid. Ethyl dichJmopyruvate 
u • , . ^ . whereas the ethyl dichloropropionate previously 

icrpfnr if a c 7? taliine fc °hd, m. p. 115 a . Seissl’s views must 
lerefore be considered to be incorrect. R. T. 
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The Conversion of Malonic Acid into d-Malic Acid. ^ 
McKenzie and Harold James Plenderleiti* (T., 1923 tea 
1090—1096). 1 ’ 

Ring-chain Tautomerism. V. The Effect of the 
Dipropyl Grouping on the Carbon Tetrahedral Angle. Lesl* 
Bains and Jocelyn Field Thorpe (T., 1923, 123, 1206 — 1214) 

Physical Properties of Maleic, Fumaric, and Malic Acids 

John Morris Weiss and Charles R . Downs [J. Amer . Chem. 8qc' 
1923, 45, 1003— 1008).— Maleic anhydride has m. p. 52*6°; i-malic 
acid, m. p. 1285— 129°; maleic acid, m. p. 130- — 135° ; fumario 
acid, m. p. 284°; the solubility of these compounds in various 
common solvents has been determined and compared with pre. 
viously recorded values. It is also shown that t-malic acid is \m 
hygroscopic than citric and tartaric acids. The specific gravity 
of solutions of t-malic and maleic acids of various concentrations 
is shown graphically. W. S, N. 


Chromium Malate and Chromomalic Acid. J. Barlot 

and Panaitopol (Bull. Soc. chim 1923, [iv], 33, 306 — 311).— 
Chromium malate was obtained in less than 10% yield by dissolving 
chromium hydroxide in an aqueous solution of malic acid by the 
aid of heat, evaporating the solution, and purifying the product 
by successive precipitations from aqueous solution by means of 
acetone. To obtain an analytically pure product, the chromium 
hydroxide must be washed free from sodium, and the malic acid 
purified from potassium by precipitation of the latter as chloro- 
platinate. Quantitative yields were obtained by the action of a 
metallic malate on a solution of a chromium salt, and the kst 
results from the point of view of isolating the product were given 
by acting on a solution of purified chromium sulphate with lead 
malate at 100°, filtering off the lead sulphate, removing the excess 
of lead in solution by treatment with hydrogen sulphide, and 
precipitating the chromium malate as small, anhydrous, greyish 
green, hygroscopic crystals by addition of acetone. The anhydrous 
salt is soluble only with difficulty in water, but on evaporation of 
the solution a green, amorphous substance is obtained readily 
soluble in cold water. This is a hydrated substance of the com- 
position 2[(C 4 H 4 0 5 ) 3 O 2 ],13H 2 0, which has acidic properties corre- 
sponding with the replacement of 5H, and salts are formed 
with metals, for example with lead, having the composition 
Pb 5 [(C 4 H 4 0 5 ) 6 Cr 4 (0H) 5 ,8H 2 0] 2 . These salts in analogy to the 
chromi-oxalates arc termed chromimalates. From the green 
hydrated chromium malate, and from the chromimalates chromium 
is not precipitated by the usual reagents. G. F. M. 


Oxidation of Lignin Alcohol to Lignic Acid and the Occur- 
rence of Lignic Acid. J. Gruss ( Ber . Dent, hot * Oa. t 1»»> 
41, 53—58 ; cf . this vol., i, 541) —The oxidation of lignin alcohol by 
means of hydrogen peroxide leads to lignic acid, isolated as e 
more soluble ^-copper salt, C 7 H 14 0 5 Cu,5H 2 0, and the less soluble 
p- copper salt. The former has been isolated from oak-wood attac e 
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polyporus versicolor, and from pine-wood attacked by Trameles 
^dicimda. A third copper salt has also been obtained from 
ukoUgnM Mid, which is foimd in pine-wood infested by fungus ; 
til acid gives oxymykolignic add on oxidation by means of hydrogen 
peroxide. The copper salts are described in detail. W. S. N. 

Synthesis of Anemoninic Acid. Atusi Fujita (J. Pham. 

~ y Javan, 1923, No. 492, 67— 75) .—Anemoninic acid, 

P0 H'CHo , CH 2 , C0*CH 2 *CH 2 , C0 t CH:CH*C0 2 H, has been synthesised 
from S-furylideneltevulic acid by Baeyer’s method. The 8-acid (10 
1 ) prepared by a somewhat modified method of Kehrer and 
H f acker (A., 1897, i, 204), was dissolved in excess of sodium 
carbonate solution and reduced with 3% sodium amalgam (about 
100 a) to 8-furfuryl-lmvulic acid, white plates, m. p. 99°, the 
semicarbazone of which forms small white plates, m. p. 125°. 
h Furfuryl-kevulic acid (4 g.) was dissolved in warm water (400 c.c.), 
to which bromine water (3‘3 g. bromine) was added at a time. Then 
the mixture was mixed with moist silver oxide, prepared from 20 5 g. 
of silver nitrate, and warmed at 70° during three hours. After 
cooling, it was acidified with dilute hydrochloric acid, concentrated 
in a vacuum and extracted ten times with acetic ester, from which 
^anemoninic acid was obtained as a syrup containing some crystals. 
By treating with a small quantity of hydrochloric acid (20%), it was 
changed into the p-isomeride, colourless plates, m. p. 189°. K. K. 


Action of Molybdic Acid on the Rotatory Power of Tartaric 
and Malic Esters. E. Darmois ( Cornpt . rend., 1923, 176, 1140 — 

1142). It has already been shown that molybdic acid causes a 

change in the rotatory power of tartaric and malic, acids, and the 
subject was further investigated by studying the effect of molybdic 
acid in methyl and ethyl tartrates and malates in dilute aqueous 
solution. A progressive change in rotation occurred, the rate of 
which w r as greatly accelerated by an increase in temperature, but 
the final value attained was unaffected, as was also the dispersion. 
The rate of change in rotation and also the final value were dependent 
on the relative proportions of molybdic acid and ester. The addition 
of potassium hydroxide in amount less than one-fourth of the 
quantity required to form K 2 Mo0 4 has no effect on the rate of 
variation of a, but larger amounts cause a rapid acceleration of the 
change. Ammonium molybdate has a similar effect. With ethyl 
malatc molybdic acid causes practically no change in rotation in 
the cold, but at 100° the change is rapid. It is concluded that the 
rautarotation is not due to a progressive esterification of the 
hydroxyl groups, but rather to a saponification of the esters. 


Alkaline Hydrolysis of the Stereoisomeric Dimethyl 
Tartrates. Anton Skrabal and Ludwig Hermann {Monatsh., 
1923, 43, 633— 643).— A study of the relative rates of hydrolysis 
if methyl d- and Z- tartrates, racemate, and mesotartrate, by 
sodium carbonate and by carbona te-hydrogen carbonate mixtures. 
An improved method for preparing the d-ester is described (of, 

u* 2 
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Anschutz and Pictet, A., 1880, 876). It is shown that the two. 
stage hydrolysis of the d- and i-esfcers proceeds at the same rate, 
the ratio of the velocity constants, k x and k 2 , for the two stages’ 
depending on the concentration of ester, being smaller if the ester 
concentration is increased. For 0*05 to 0*1 molar solutions of 
d-ester, at 25°, ^=4*2 X 10~ 2 and fc 2 =0*30 X 10- 2 ; for 0*005 to 0*01 
molar solutions, k x — 6*06 X 10 2 and& 2 =0*31 X 10 2 . Almost identical 
values for h and k 2 were obtained for similar solutions of the 
l- and the dJ-ester, whilst the meso-ester (0*01 — 0*005 molar) gave 
^=4*3x10-2 and fc 2 =0*15xl0- 2 (cf. A., 1020, ii, 239). E. E.T. 

Alkaline Hydrolysis of Diacetyl-d -tartaric [Diacetoxysuc* 
cinic] Acid and of its Methyl Ester. Anton Skrabal and 
Ludwig Mehr (Monutsh., 1923, 43, 645 — 653). The velocity of 
alkaline hydrolysis of diacetyl-d-tartaric acid and of its methyl 
ester have been investigated. In the case of the ester, the methyl 
groups hydrolyse more rapidly than the acetyl groups. In the 
two -stage hydrolysis of the methyl groups, the ratio of the velocity 
constants for the two stages is roughly 2:1. In the two-stage 
hydrolysis of the acetyl groups in the acid, the corresponding ratio 
is 3*5: 1. E- T. 

Optical Rotation of Arabinic Acid and of the Alkali Arahin- 
ates. Moisei Abramovitsch Rakuzin (J. Russ. Phys. Ohm. Soc., 
1917, 49, 247— 250).— Gum arabic is shown to contain potassium, 
magnesium, and calcium, and has [a] D 24*8 . Pure arabinic acid 
prepared from this has [a] D -27*86°, and not, as Scheibler states, 
—98*5°. The lithium, ammonium, sodium, and potassium salts 
have [a] D -17*81°, -19*81°, -21*67°, and -23*06°, respectively, 
[a] D , as in previous cases, increasing with the atomic weight of the 
substituting metal. R- T. 

n-a-Sulphobutyric Acid and its Optically Active Com- 
ponents. H. J. Backer and J. H. de Boer [Ptoc. A. 
WeUnsch. Amsterdam, 1923, 26, 79— 82).— w-a-Sulphobutyric acid 
can be obtained by the action of ammonium sulphite on a-bremo* 
butyric acid and by sulphonation of ethylmalonic acid, but is 
best prepared by sulphonation of ?t-butyric acid with sulphur 
trioxide. The butyrylsulphuric acid formed in the cokl changes 
into sulphobutyric acid on heating. The acid crystallises after a 
long time in a vacuum over phosphoric oxide in hard, very hygro- 
scopic crystals, m. p. 66°, containing 1H 2 0. Aniline wlpo- 
butyrale, forms small, glistening plates, m. p. 175°, and the p -tomdm 
salt has m. p. 163°. When these salts are heated with an excess 
of the amine, the amide of the carboxylic acid is formed. Aniline 
butmanilide-a-sulpJwnate crystallises in concentrically grouped 
feather-like needles, m. p. 253-256°; p -toluidine butyro-ip-toluim- 
a-mlphonate has m. p. 260—263°, the corresponding P* a ”7 
compound 242°, and the p -phenetidine compound 
When heated with aromatic o-diamines, sulphobutyric acid m 

derivatives of benziminazole. Benziminazole-2-propylsulpnonic > 

c « H ^<NH^ c,CHKt,s ° 3H5 from o -P hen y leriediamine5 and mthrjl 
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^iminazcle-2-propyleulphmk add, C s H 3 Me<^>C-CHEt'S0 3 H, 

from 3 : 4-diaminotoluene, are white, crystalline substances of low 
solubility and high m. p. with properties similar to those of taurine. 

The resolution of a -sulpho butyric acid was accomplished through 
the strychnine salt. Strychnine, d -mlphobutyraie crystallises in 
small, glistening needles containing 2H 2 0. The d- and 1 -barium 
salts form long needles containing 2jH 2 0, whilst the r-salt forms 
small, glistening leaflets containing 2R 2 0. The direction of rotation 
0 f the barium salts is opposite to that of the free acids. The 
magnitude of rotation varies with the concentration. The mole- 
cular rotation of the barium salt for sodium light is 32*2° in a 
oi% and 29 9° in a 5% solution. The presence of barium chloride 

lowers the rotation. E. H. R. 

The Second Dissociation Constant of Sulphoacetic and 
a-Sulphopropionic Acids. H. ,T. Backer (Pyoc, K . Akad. 
1 f eunuch. Amsterdam, 1923, 26, 83 — 87). — Using the values of 
the first dissociation constants of oc-sulphoacetie and a-sulpho- 
propionic acids previously determined (this vol., i, 88), the- values 
of the second dissociation constants have now been determined 
from the hydrogen-ion concentrations, measured colorimetrically, 
of the acid salts and of mixtures of the acid and neutral salts. 
The values found, which can only be regarded as approximations, 
are, at the ordinary temperature, a -sulphoacetic acid, 7*2 to 
9*7 X 10~ 5 ; a-sulphopropionie acid, 4*2 to 6*0 Xl0~ 5 . E. H. R. 

Viscosity of the Systems Water-Bromal and Chloral Di- 
methylethylcarbinol. Nikolat Nikolaevitch Efremov ( J , Russ. 
Phys.Chem. Soc., 1918, 50, 338—371). — Binary fusion, viscosity, and 
density diagrams are constructed for the systems bromal-water 
and chloral-dimethylethylcarbinol. For the former system, 
maxima exist in the fusion and viscosity diagrams at 50 mol. %, 
porresponding with the formation of bromal hydrate. The summit 
of the viscosity isotherms moves from 50 to 42*5 mol. % on 
changing the temperature from 40° to 100°, and a similar change 
occurs in the isotherms of the temperature coefficients of viscosity, 
indicating that some dissociation of the compound occurs at higher 
temperatures. The minimum boiling-point mixture contains 35 — 
45 mol. % of bromal. Bromal hydrate and its mixtures with 
bromal or water readily lose water with rise of temperature, 
causing the separation of the liquid into two layers. The density 
curves for both the system and chloral-dimethylethylcarbinol 
exhibit at first a rapid and then a gradual rise up to 100% of the 
halogen compounds. The viscosity isotherms and temperature 
coefficient of viscosity curves of the latter system are similar in 
type to those of the former, and indicate the formation of an 
equimolecular compound similar in properties to chloral hydrate 
or ethylate. p v _ T 

Trimethylacetaldehyde [a* - Dimethylpropaldehyde]. I. 

W Ranke and Hermann Hinterberger (Mcmatsh., 1923, 

, o5o 660). — The aldehyde is prepared as follows : iVoButyl 
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alcohol is passed, together with carbon dioxide, through a brass 
tube filled with brass turnings and heated at 500—550°, when it 
is converted into isobutyraldehyde. The latter is converted into 
pf^dimethylpropan-« 7 -diol, from which pp-dimethylpropyl alcohol 
is prepared as previously described (A., 1914, i, 7), although better 
conditions are now detailed. By passing the vapours of the last, 
named alcohol through a hot tube {as before), aot-dimethylpropalde. 
hyde was obtained, and has been studied from the point of view of 
its possible resemblance to benzaldehyde rather than to a typical 
aliphatic aldehyde. 

When treated with a little concentrated sulphuric acid, it rapidly 
polymerises to give a trimmde (needles, m. p. 82°) which is distinct 
from a similar compound described by Richard (A., 1911, i 5 6) 
When heated in alcoholic solution with potassium cyanide, the 
aldehyde gives a small quantity of an acid (needles, m. p. 223°) } 
presumably of the benzilie acid type, and formed as a result of the 
alkaline properties of potassium cyanide. E. E. T. 

The Isomeric Trithioacetaldehydes. Frederick George 

Mann and (Sir) William Jackson Pope (T., 1923, 123, 1178 

1181). 

Preparation of the Homologues of Mesityl Oxide by the 
Action of Gaseous Hydrogen Chloride on Ketones. C. V. 

Gheorgiu (Bull. Acad. Sci. Boumaine, 1923, 8, 68— 71}.— An 
attempt to condense homologues of acetone yielded, in the case 
of a mixture of acetone with methyl ethyl ketone, mesityl oxide, 
methylmesityl oxide with a larger amount of ^y-dimethyl-Afl. 
pentene-S-one and small quantities of y-methyl-A^hexene^-one 
and yS-dimethyl-Af'-hexene-c-one. From methyl ethyl ketone, 
yS'dimethyl-A'r-hexene-c-one is the chief product. The yield in 
both cases is small owing to resinification. H. J. E. 

Syntheses of a-Diketones by Means of Organo-zinc Deriv- 
atives. E. E. Blaise (Compt. rend., 1923, 176, 1148—1150; 
cf. this vol., i, 181). — It has been shown previously that the con- 
densation of zinc propyl iodide with oxalylbi-soxyi-sobutyryl chloride 
gives a mixture of the biscydoacetatoxyisobutyrates of propyl- 
glyoxal and of dibutyryl. After alcoholysis of the mixed products 
only the latter remains. This forms a crystalline substance, 
in. p. 55 — 80°, consisting of a mixture of the internally compensated 
and the racemic isomerides. They could only be separated by 
slow crystallisation from methyl alcohol, and mechanical separation 
of the two kinds of crystals formed. The pure substances melt at 
72° and 82°, respectively, and boil at 168 D /13 mm. Hydrolysis 
of the mixed isomerides by means of hydriodic acid was accom- 
panied by reduction, and propyl n-butyl ketone, was formed, b. p. 
163°, giving a semicarbazone , m. p. 96°. Hydrolysis by means of 
a mixture of hydrochloric and acetic acids gave, however, dibutyryl 
in 60% yield. It is a yellow liquid, b. p. 61*5 0 /14 mm. The dioxime 
melts at 181—182°, and the disemicarbazone above 250°. 

G. F. M. 
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of acetone with dextrose. Evidence has been obtained of 
mediate combination with hydrochloric and with sulphuric acid/ 

H. K. 

Extraction of p-Ethylgalactoside in the Presence of 
Large Proportion of Reducing Sugars. J. Charpe^J 
(. J . Pham . Chim., 1923, [vii], 27, 368— 371). --Galactose has b* 
identified in the products of the hydrolysis of gum arabic by con 
verting it into p-ethylgalaetoside by means of emulsin (of. Bonr 
quelot and Bridel, A., 1920, i, 530). All attempts to extract the 
p-ethylgalactoside with ethyl acetate gave a product which 
contaminated with a large proportion of arabinose. By the action 
of hydrocyanic acid, however, in the presence of a trace of ammonia 
the sugar is converted into a nitrile which is hydrolysed to the acid 
containing one atom of carbon more than the original sugar. This 
acid is completely precipitated by basic lead acetate, and the 
P-ethylgalactoside is recovered from the filtered solution. It was 
obtained as somewhat voluminous, transparent crystals, melting 
at 159 — 160° and giving [a] D — 4*40°. W. T. K. B. 

The Acetone [isoPropylidene] Compounds of Xylose. 

Olof Svanberg and Knut Sjoberg (Ber. t 1923, 56, [_B] ( 863-^ 
869). — In a recent communication (Freudenberg and Svanberg, 
A., 1922, i, 1116), the preparation of drisopropylidene-xylose by 
the action of hydrogen chloride on a suspension of xylose in acetone 
has been described. The remarkable observations were made 
that a portion of the catalyst appears to pass into a non -ionised 
form (and to be lost subsequently during the distillation in a high 
vacuum) and that the drisopropylidene-xylose is very pronouncedly 
mutarotatory. The behaviour of the hydrogen chloride, however, 
is shown to be independent of the presence of xylose and to be 
due in all probability to the formation of an additive product 
with mesityl oxide or phorone ; this is not very material in the 
cases of the preparation of crystalline p’sopropyfidenc sugars, hut 
if, as in the present instance, the products must be purified by 
distillation, it may easily happen that the distillates are contamin- 
ated with hydrogen chloride. Actually, the observed mutarotation 
of the specimens of diisopropyl idene-xylose is shown to be due to 
this cause and the consequent hydrolysis of the substance to mono- 
isv propylidene - xylose. 

Pure drisopropylidene- xylose, b. p, 85 — 87°/0’5 mm., [*]$* +14 r 0° 
(constant), is conveniently prepared in 80% yield by agitating 
xylose with a solution of concentrated sulphuric acid in acetone 
at the atmospheric temperature and subsequent neutralisation of 
the mixture with barium and calcium carbonates. The rapidity 
with which the sugar dissolves depends greatly on the purity and 
dryness of the solvent. The residues from the preparation of 
the dirsopropylidene compound contain small amounts of mmow-_ 
propylidene-xylose, colourless needles, m. p. 41 — 43°, [a]{? 
in aqueous solution (2 — 4%). The latter compound is more con- 
veniently prepared by the partial hydrolysis of diisopropylidene* 
xylose by very dilute hydrochloric acid at 18°, the course of the 
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change, which is unimolecular, being conveniently followed by 
polarimetric observation. H. W. 

The Structure of Sucrose. Max Bergmann (T., 1923 123 
1277-1279). 

Investigation of the Mannan Present in Vegetable Ivorv 

Jocelyn Patterson (T., 1923, 123, 1139—1149). 

Cellulose Xanthates. R. Wolffenstein and E. Oeser (. Ber 
1923, 56, [2J], 785 — 787).— The action of sodium hydroxide solution 
[d 12) and carbon disulphide on different cellulose acetates which 
are soluble in acetone leads to the formation of a cellulose xantkate, 
C 6 H 5 (0Ka) 3 ‘(0'C!S'SNa) 2 , which, in contrast to the product derived 
from cellulose, appears to be derived from a parent substance 
containing five active hydroxyl groups. It is a dark brown, resinous 
material which more readily evolves carbon disulphide on exposure 
to moist air than does the sodium salt of the more usual cellulose 
xanthate. It gives salts with the heavy metals which are less 
stable than the corresponding compounds from alkali -cellulose 

H. W. 

1 ' Hydrocellulose . ” A Summary of the Literature. Percy 
Herbert Clifford { J . Text . Inst 1923, 14, T.69— 77).— A 
review of the literature dealing with the preparation and pro- 
perties of “ hydrocellulose.” Seventy-one references are cited 

J. C. W. 

Polysaccharides. XVIII. Lichenin. P. Karrer and B. 
Joos (. Biochem . Z., 1923, 136, 537— 541). — Lichenin from Cetraria 
islandica is. closely allied to cellulose. By acetolysis at 120°, it 
yields octa-acetylcellobiose, and with acetyl bromide at 40° yields 
acetobroraocellobiose. Lichenin acetate is prepared like cellulose 
acetate, and has a similar rotation, [a]}? —23-8° (in chloroform -f 
methyl alcohol, 9:1), It yields aceto-1 : 6-dibromoglucose on 
treatment with phosphorus pentabromide. Lichenin is soluble in 
dilute alkali and in hot water. H, R 

Lignin. J. Gruss {Ber. Dent. bot. Ges ., 1923, 41, 48—52* 
* Klasen, A., 1920, i, 821; 1922, i, 324; Beckmann, Liesche 
uul Lehmann, A., 1921, i, 546; 1922, i, 233; Paschke, A., 1921, 

1 1922, i, 325). — The action of ethyl -alcoholic hydrogen 

Jhloride on wood, previously extracted by means of 4% sodium 
roxide solution and boiling water, gives a substance described 
is ignm alcohol, C2 6 H 46 O l0 , m. p. 160°, vanadium derivative, 
-'26*14 aUioVg, a mierocrystalline powder. Numerous colour 
a ^ c °hol are described (cf. Crocker, A., 1921 
W.S.N. 

r ^ MIt ' T HE ': SER and Abhe Winsvold [Ber., 1923, 56, 

“ , WJ);— Ljgnin has been considered to be an aromatic 
' r P° und » whilst, on the other hand, arguments have been advanced 
W ° j n a jpk&tic structure, such as that of the cellulose and 
LvaiUn 18 * 0 - In the aut hors’ opinion, the chemical e vidence 

e 18 msu mcient at the present to enable a definite decision 
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between these alternatives to be made, but in the present commit 
cation a number of experiments are quoted the results of 
point to the conclusion that the molecule of lignin contains a 
benzenoid nucleus with oxidisable side chains. 

Treatment of lignin with molten potassium hydroxide has been 
shown previously to lead to the formation of protocatechuic acid 
pyrocatechol, and oxalic acid, whereas cellulose under similar con! 
ditions gives large amounts of oxalic acid and small quantities of 
protocatechuic acid and pyrocatechol. The previous results mav 
be summarised in the statement that lignin and cellulose behave 
differently towards molten potassium hydroxide, the former giving 
mainly aromatic compounds, the latter chiefly oxalic acid. If the 
treatment of lignin is effected in an atmosphere of hydrogen or 
nitrogen the production of oxalic acid is very greatly diminished 
whereas that of aromatic compounds, particularly pyrocatechol 
considerably increased. The formation of pyrocatechol from lignin 
is doubtless a secondary change due to the further decomposition of 
protocatechuic acid primarily formed. The latter substance by itself 
requires a high temperature (360°) to effect the complete removal 
of carbon dioxide, but in the presence of potassium hydroxide the 
change occurs at 240°. If air is present, the yield of pyrocatechol 
is small (1 — 3%), but oxalic acid is formed in considerable quantity 
(14 — 16%). The displacement of the yields in favour of pyro- 
catechol can also be greatly influenced by the presence of iron, 
which doubtless acts catalytically. Protocatechuic and oxalic acids 
are not present in the product, so that tkt decomposition of the 
former is also accelerated by the catalyst. Actually, a part of the 
pyrocatechol which is produced also suffers further change under 
these conditions, since the yield of the substance is only 23% of the 
weight of lignin taken. 

Protocatechuic acid is converted by molten potassium hydroxide 
at 240 — 280° in the presence of air into pyrocatechol (2*5%) and 
oxalic acid (about 20%), whilst 70% of it remains unchanged. 
In an atmosphere of hydrogen, the yields are pyrocatechol (19%), 
oxalic acid (0%), unchanged protocatechuic acid (77%), whilst in 
the presence of iron and hydrogen they are pyrocatechol (26%) 
and unchanged protocatechuic acid (0%). 

The behaviour of ligninsulphonic acid towards molten potassium 
hydroxide is generally similar to that of lignin prepared by 
Willstatter’s method. 

The communication concludes with an extended, adverse criticism 
of the method proposed by Schmidt (A., 1921, i, 912; 1922, i, 206; 
this vol., i, 274) for the estimation of lignin in wood (the results of 
which are not in harmony with those obtained by the customary 
methods) and of the introduction of the conception of “skeleton 
substance.” H. W. 

Humic Acids. IV. Preparation and Properties of Arti- 
ficial and Natural Humic Acids. Wilhelm Eller [and, m 
part, H. Saenger, K. Wehzel, H. Seiler, and H. Pieper] (Annum 
1923, 431, 133— 161).— An extension of previous work on the 
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Object (A., 1920, i, 733). Phenols are oxidised in alkaline solution 
L exposure to the air, by addition of hydrogen peroxide, by 
kddition of potassium persulphate, or by electrolysis. In respect 
u the humic acids to which they give rise, the phenols investigated 
yi into four classes. (1) Hydroxyquinol gives a humic acid, 
(cLH* 0J» which is also produced from hydroxyquinol triacetate; 
Uhylquinol is converted into the homologue, (C 7 H 6 0 3 )*. (2) 
Pyrogallol is oxidised to a humic acid, (C 4 aH 30 O 25 ) z ; if insufficient 
alkali or persulphate is used, purpurogallin and a Kexahydwxydi* 
ph?nyh m. p. 230°, are formed, either of which gives the same 
humic acid on continued oxidation. It is not, however, possible 
to obtain a pure humic acid by the oxidation of phloroglucinol, 
its triacetate, its diethyl ether, or its carboxylic acid. (3) Salicylic 
arid, gentisic acid, and 2:4:2': 4 ' -tetrah ydro xydipheny 1, in con- 
trast to the phenols of the previous classes, undergo oxidation with 
elimination of carbon dioxide and production of a humic acid 
containing 5637— 56*57% carbon, 2*49— 2*58% hydrogen, for 
which no formula has yet been devised. (4) The "oxidation of 
phenol, o-cresol, resorcinol, or 3:5:3': 5' -t e tra hydro xy diph e ny 1 
leads to a product of variable composition. Nevertheless, it is 
shown that the properties (Joe. cit.) of any of these phenol-humic 
acids are the same as those of the natural numic acids. 

It is known that humic acids decompose at 80° (A., 1921, i, 506) ; 
this is doubtless the reason why humic acids prepared from carbo- 
hydrates by previous workers vary in composition. Indeed, it is 
now shown that if the temperature of reaction does not exceed 70°, 
the action of 45 — 50% aqueous sulphuric acid on sucrose, lactose, 
or dextrose leads to the formation of a humic acid, (C 7 H 7 0 3 )x (cf. 
Bottomley, A,, 1915, i, 648), the composition of which is constant. 
A homogeneous product is not, however, obtained by the action 
of sulphuric acid on cellulose. Humic acids from carbohydrates 
show slight differences in their solubility, when compared with 
natural humic acids or those derived from phenol. Moreover, 
both natural and phenol-humic acids absorb atmospheric oxygen 
when moistened with alkali hydroxide solution; when they are 
warmed to about 100° with phenylhydrazine carbamate, nitrogen 
is evolved. These reactions are not, however, given by humic 
acids derived from carbohydrates (cf. following abstract). 

W. S. N. 

Humic Acids. V. Action of Nitric Acid on Humic Acids. 

™ Eller, Harry Meyer, and Hans Saenger (Anmlen, 
-o, 431, 162 177 ; cf. preceding abstract). — The similarity 
etween the natural humic acids and those derived from phenols 
13 g hown to extend to their derivatives. The action of cold con- 
Tt^n ' \ ac ^ on quinol-humic acid gives seminitrohumic 
’ lbi 2 H 7 0 tt *N0 3 )*, a brownish-red, amorphous, hygroscopic 
Knln? er> ™ So * u ble in water, but tends to form colloidal 
1 JL U lons ’ i? a( l ueoiLS solution has an acid reaction, but does not 
ompose alkali carbonates. A product identical in composition 
properties is obtained by the action of cold concentrated nitric 



i. 544 


ABSTRACTS OF CHEMICAL PAPERS. 


acid on natural humic acid ; the insoluble material formed in tv 
reaction is held to be an adsorption-compound of the nitro-aS 
and inorganic salts. Seminitrohumic acid causes the elimination 
of nitrogen when warmed with phenylhydrazine carbamate at 
70° ; its aqueous solution gives an intense red coloration yu 
warmed with potassium cyanide solution. The action of hot, con 
centrated nitric acid leads to the formation of oxalic acid, carbon 
dioxide, and hydrogen cyanide. 

When quinol-humic acid is treated with boiling concentrated 
nitric acid, oxidation and nitration occur simultaneously, with 
formation of a yellow, amorphous, very hygroscopic powder, nitro. 
hydroxyhumic acid , the composition of which varies. In contrast 
to nitrohumic acid, it is insoluble in alcohol. 

When quinone is treated with boiling concentrated nitric acid 
nitratjon and polymerisation both occur, the product, nitroquinonl 
humic acid , being a reddish-yellow, amorphous, hygroscopic powder 
the composition and properties of which are intermediate between 
those of nitrohumic acid and nitrohydroxyhumic acid. When it 
is heated with phenylhydrazine carbamate, nitrogen Is evolved 
at 80°. It forms a colloidal aqueous suspension. 

The product of the action of cold concentrated nitric acid on 
sucrose-humic acid is a faintly yellowish-brown, amorphous powder, 

( ^'2 1 .H 210 14 ^ 2 ) 3 :, which is only stable to air and sunlight after drying; 
it is soluble in alkalis or ammonia, and in water, alcohol, or acetone 
when freshly prepared, or on warming. In contrast to the other 
humic acids described, it decolorises aqueous potassium per- 
manganate solution. W. S. N. 

Humic Acids. VI. Action of Chlorine on Humic Acids. 

Wilhelm Eller, Ernst Herdieckerhoff, and Hans Saenger 
( Annalen , 1923, 431, 177 — 186). — The action of chlorine gas at 
50 — 70°, in the absence of air and sunlight, on an aqueous suspen- 
sion of quinol-humic acid gives a golden-yellow, infusible, amorphous 
powder, chlorohumic acid , C l 0 H 5 O 6 Cl 5 , which, when heated, decom- 
poses below 100°, more rapidly at higher temperatures. When 
chlorohumic acid Is heated with phenylhydrazine carbamate, 
nitrogen is evolved at 70°. Since it forms true solutions in ether, 
phenol, or glacial acetic acid, the molecular weight can be deter- 
mined ; in the formation of chlorohumic acid it is suggested that 
the six-membered rings in humic acid (A., 1921, i, 506) become 
converted into five- mem bered rings. The action of chlorine under 
the same conditions on natural humic acid gives identically the 
same product, but from sucrose-humic acid a pale-yellow, amorphous 
powder, decomp. 150° (C 2 1 H 21 0 13 C 1 4 ) I , is produced the properties 
of which are compared with those of the other humic acids as 
follows. The chloro- derivative from sucrose-humic acid is incom- 
pletely soluble in alcohol, and insoluble in ether, phenol, or acetic 
acid ; the chloro-acids from phenols or natural acids very readily 
form true solutions in these solvents. The chloro-acid from sucrose, 
is stable to boiling water ; the other chloro-acids are immediately 
decomposed with elimination of carbon dioxide. The chloro-aci s 
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[rom natural or phenol-humic acids are immediately decomposed 
by means of cold concentrated alkali hydroxide solution, whereas 
the acid derived from sucrose is stable. W. S. N. 

Conversion of Alanine into Pyruvic Acid by the Direct 
Action of Oxygen. L. J. Simon and L£on Piaux [Compt. rend., 
1923, 176, 1227—1229).— Whilst oxidising agents convert alanine 
into acetaldehyde, carbon dioxide, and ammonia, the direct action 
af oxygen itself on a solution of the sodium salt in presence of 
?mall amounts of copper causes the formation of pyruvic acid to 
the extent of a maximum of about 8%, when 0*25 atom of copper 
is present for each molecule of alanine. With greater proportions 
copper, the amount of pyruvic acid produced progressively 
decreases, and as this decrease is not due to the further oxidation 
i pyruvic acid, it is clear that two quite distinct reactioas are 
involved, one giving rise to pyruvic acid, and the other to acetalde- 
hyde. These results lend support to the suggestion of Neubauer 
ind Fromhere that pyruvic acid is an intermediate product in 
the biochemical transformation of amino -adds into alcohols. 

G. F. M. 

The Optical Activity of Leucine and its Salts with Alkali 
Metals. M. A. Rakuzin {J. Russ. Phys. Chem . Soc ., 1917, 49, 
32—93). — The molecular rotation of leucine salts is higher than 
iliat of the parent acid, and increases with the atomic weight of 
:he metal. Thus (a] 0 for leucine in aqueous solution is — 3‘39° ; 
ithium salt, -8*35°; ammonium salt, —10-34°; sodium salt, 
—20*21° ; potassium salt, —23*22° (cf. this vok, i, 494). 

G. A. R. K. 

Optical Rotation of (-Aspartic Acid and its Alkali Salts. 

A. Rakuzin {J. Russ. Phys. Chem . Soc., 1917, 49, 245—247).— 
The specific rotation of aspartic acid is found to be [x] D 4*3*63°, 
lot, as stated, 4*4*36°. The lithium, ammonium, sodium, and 
potassium salts have [a] D -4*86°, -7-60°, -9*09°, and -14*20°, 
-espectively, [a] D increasing with the atomic weight of the substi- 
iuting metal. ft p 

Decomposition of the Formamides of Aliphatic Amines. 

l rend., 1923, 176, 1159—1161; cf. this vol., 

’ , j • e dialysis of the formyl derivatives of aliphatic amines 
)ver alumina at 400 — 410° proceeds in the same way as that of 
ie corresponding aromatic compounds, with the formation of the 
wirne and liberation of carbon monoxide. At the same time, a 
-ram amount of nitrile is formed due to the dehydration of the 
, 8 ^oamylformamide gave a mixture of ifioamylamine 

m wovaleronitrile : 

CO+C 5 H 11 'NH 2 

H 2 0+C 5 H u *NC~> C 5 H u CN. 

*nishes carbon monoxide and dioxide, 
and an alkaline condensate, b. p. 


C 5 H n *OT*COH: 


l i v — ' at 360° fur 
hydrogen, methane, olefines, 
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120 — 130°, consisting mainly of isobutyronitrile produced bv a 
dehydrogenation of tsoamylamine, 6 

C & H n *NH’COH -> CO+C 3 H n *NH 2 -> 2H 2 +C 4 H 9 .Cn, 

A portion of the isoamylamine is resolved into ammonia and p 0 . 
amylene,- which in its turn is decomposed further into methane 
ethylene, etc. The hydrogenation of fsoamylformamide 0Ve J 
nickel at 200 — 210° gives a certain amount of secondary amine 
methylisoamylamine, b. p. 108°, but the water produced hydrolyse 
some of the formamide to the primary amine, and the product is 
therefore a mixture of the two amines. G. p, jj 


Carbamide and Guanidine Derivatives of Aliphatic Sul- 
phonic Acids. Rudolf Andreasch ( Monatsh ., 1923, 43, 485 J 
491). — A continuation of previous work (A., 1880, 877; 1883 664) 
Sulphoacetylcarbamide, NH^OrNH^XHJH^SOgH, which cannot 
itself be obtained, forms well-defined salts. The potassium and 
ammonium salts are obtained by treating chloroacetylcarbamide 
with potassium and ammonium sulphite, respectively. If carbamide 
(10 g.), chloroacetic acid (16 g.), and phosphoryl chloride (15 g.) 
are heated together for three hours at 100°, a 75% yield of chloro- 
acetylcarbamide results. 

The potassium salt (needles, -}-lH 2 0) of sulphoacpJylmethylcaA 
amide, NHMe*C0‘NH < G0 , CH 2 *S0 3 H ) is similarly obtained from 
chloroacetylmethylcarbamide (cf. Frerichs, A., 1899, i, 795, 796). 

Chloroacetyldhylcarbamide, obtained from ethylcarbamide and 
chloroacetyl chloride, forms needles, m. p. 138°, and with potassium 
sulphite gives a solution from which the salt, 

(NHEt-C0’NH-C0*CH 2 -S0 3 ) 2 Ba,2H 2 0, 
is obtained after evaporating in presence of barium acetate and 
extracting the potassium acetate with alcohol. 

Potassium sulphoautylphnylcarbamide is obtained from chloro- 
acetylphenvlcarbamide and potassium sulphite. 

Chloroacetylguanidine hydrochloride, after treatment with 
potassium hydroxide and sulphite, yields sulpkoaceiylgmnidm. 


nh:c< 


nh 3 -oso 2 

NH>CO-CH 2 ' 


s-Diphenylcarbamide reacts slowly with chloroacetyl chloride to 
give a chloroacetyl derivative, m. p. 180°. 

The successive actions of chloroacetyl chloride and ammonium 
sulphite on dicyanodiamidine sulphate give needles, m. p. 108 , 
probably the ammonium salt (+2H 2 0) of sulphoace tyld kyanodi- 
amidine , ^H 2 *C(NH)-NH*C0-NH-C0-CH 2 *S0 3 H. Ammonium sul- 
phite converts “ bromural ” (bromoisovalerylearbamide) into the 
ammonium salt of stilphoisovalerykarbamide, 

NH 2 -CO*NH*CG-CHPr^S0 3 H. 
isoValerylcarbamide was isolated as well, but was 
in the commercial bromural used. 


probably present 

E. E. T. 


The Action of Potassium Cyanide on MonocMoroanun €< 

W. F. Short (Chem. News, 1923, 26, 100 — 101)— A method » 
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described for the preparation, of dicyanimide from a solution of 
hypochlorite and ammonia by the addition of potassium cyanide. 
It was removed; from solution as the double silver salt 
AgN(CN) 2 ,AgCl, 

from which the dicyanimide hydrochloride could be recovered. 
Cold hydrochloric acid converted the silver compound into a 
cyanocarbamide, NH 2 *CO*NH*CN. After precipitation of the 
silver by hydrogen sulphide, and concentration of the solution in 
a vacuum, an insoluble, amorphous polymeride of dicyanimide 
separated as a jelly-like mass. ‘ W. E. G. 

Complex Thiocyanates of Tervalent Elements. G. Scagli- 
arDhI and G. Tartarini (Gazzetta, 1923, 53, i, 139— 143).— The 
authors have successfully repeated Rosenheim and Cohn’s attempts 
(A., 1901, i, 455) to prepare chromithiocyanates with the value of the 
ratio Cr : SON other than 1 : 6, advantage being taken of Bjerrum’s 
suggestion to effect the reactions in hot solutions containing 
an acid (A., 1922, i, 19). The hexathiocyanates of chromium are 
so stable that energetic chemical reagents are necessary to decom- 
pose them, and the chromithiocyamc acid from which they are 
derived is a resistant complex of pronounced acid character. 
Vanadium, iron, and aluminium form, however, less stable hexa- 
acid salts, which allow more readily of the gradual demolition of 
the complex anion. Thus a dilute solution of ammonium vana- 
dithiocyanate contains at least a penta-aquo-salt, which may be 
rendered evident by conversion into the slightly soluble hexa- 
methylenetetramine salt. 


Hexamethylenetetramine aquochromipentathiocyanate, 

(C t H n N 4l H) s [cr^ ) J Hj O, 

forms violet crystals, and hexamethylenetetramine chromihexathio - 
cyanatc, (C 6 H l2 N 4 .H) 3 [Cr(SCN) 6 ], pale violet crystals. 
Hexamethylenetetramine aquovamdipentatliwmmte 
(C # H 12 N 4f H) 2 [V(SCN) & 0H 2 ]H 2 0, 

rrY rf? and (iquofempcntathiocyanate, 

( C 6HiA>H) 2 [be(SCN) 5 OH 2 ], dark green, almost black crystals, 
t ajjeJine aquof crritnlhiocyanate, 

(C 8 H l0 O 2 N 4 ,H) 2 [Fe(SCN) 3 (0H) 2 OH.l, 

iorms mosaic gold, tabular crystals. X. H. P. 

The Catalytic Reduction of Aliphatic Azines. II. Reduc- 
!? n * byiketazine and isoButyraldazine in the Pres- 

IV] ^! a n lal r A ? etic Acid ’ K A - Taipale (Ber., 1923, 56, 
L; 0 ... ft has been found by the author (the comrminiC' 
Jf* 1 . G Published later) that dimethylketazine can be hydro- 
, ? n , the P re f ence °f platinum black to the corresponding 
2S secondary hydrazine, and that the method can be 
a m a bphatic ketazines and aldazines, giving thus 

preparation of the difficultly accessible aliphatic 
and fh 7 d L° Ca I bons - Auction, however, occurs very slowly, 
It is fnmirT not * xceed those theoretically possible, 

in the case of dimethylketazine that these disadvantages 
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can be largely avoided if the reaction is effected in glacial acetic 
acid solution. Under definite conditions, the change occurs *ifch 
sufficient rapidity, and the yield of hydrazine attains 90%. Xhe 
corresponding primary and secondary amines are formed as by. 
products and, in contrast to the action with the ketazine alone 
or in the presence of a neutral solvent, ammonia is produced in 
small amount. As the quantity of acetic acid is increased, the 
yields of the hydrazine diminish. 

With t-sobutyraldazine the process is not so successful. The 
rapidity of hydrogenation is increased, but the yield of the hydrazine 
is diminished, whereas that of amines and ammonia is increased, 
In this case, also, increasing amounts of by-products are formed 
as the dilution of the solution increases. On the other hand, undue 
concentration of the solution causes gradual cessation of the change 
owing to the separation of solid acetates. The difficulty is most 
readily avoided by operating in alcoholic or ethereal solution with 
addition of a quantity of acetic acid which is approximately equi- 
valent to the azine used. 

The following compounds call for mention. Dmopropylkydraziu 
dihydrochloride, CHMe.yNH*NH , CHMe 2 ,2HCl, and the corresponding 
monohydrochloride, m, p. 203 — 204° after softening at 200°, and 
monoperchlorate, m. p. 145—146°. Diisopropylsemicarbazide, 
NH^CONPr^NHPr' 3 , m. p. 103—104°. MonobenzoyMsopropyl 
hydrazine, NHPr^NBzPr^, m. p. 44*5°. Diisobutylhydrazme 
dihydrochloride, CHMeg’CH^NH'NH'CHg'CHMeg^HCl, and the 
corresponding monohydrochloride have m. p. 175° when heated 
rapidly. The mono perchlorate, m. p. 159° (decomp.), when rapidly 
heated, and the dibenzoyl derivative, small needles, m. p. 79— -SO', 
are described. Diisobutylsemicarbcizide crystallises in hexagonal 
plates, m. p. 132°. 

Diisobutylamine chloroaurate forms yellow crystals, decomp. 
199—200°. H. W. 

[No reference is made to the papers by Lochte, Bailey, and 
Noyes, A., 1922, i, 328 ; this vol., i, 26.] 


Bismuth Cacodylate. P. Claussmann {Bull. Soc. chim., 
1923, [iv], 33, 447— 448). — A crystalline bismuth cacodylate of 
the composition (AsMe 2 0 2 ) 3 Bi,8H 2 0, was obtained by dissolving 
the theoretical amount of bismuth oxide in a hot concentrated 
aqueous solution of cacodylic acid, filtering, and allowing the salt 
to crystallise. It forms colourless, hexagonal crystals, m. p. % . 
The whole of the water of crystallisation is not eliminated even 
at 120°, and above this temperature decomposition occurs. Ihe 
salt is not so readily hydrolysed as the salts of bismuth with miners 
acids. A similar compound cannot be obtained by double decom- 
position between a bismuth salt and an alkali cacodylate. ^ 


An Electrolytic Method for the Preparation of Mercury 
Dimethyl. J. Lewis Maynard and Henry C. Howard, j 
(T., 1923, 123, 960-964). 
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Farther Experiments on the Catalytic Dehydrogenation 
of Hexahydroaroraatic Hydrocarbons. N. Zelinsky (Ber. t 
10, 56, [B], 787— 788},— o-Dimethylcycfohexane is almost com- 
pletely dehydrogenated to o-xylene when passed three times over 
platinum black at 300 310°; under similar conditions at 310°, 
fli-dimfithyle^l^hexane yields m-xylene quantitatively. Four 
successive passages of p-dimethylcyc/ohexane over palladium black 
at 310° gives p-xylene in 96% yield, whereas menthane is largely 
transformed into p-eymene by two successive treatments at 300— 
305°. H. W. 

The Preparation of Aromatic Chloromethyl Derivatives. 
! G. Blanc (Ml Soc. chim 1923, [iv], 33, 313 — 319). — Ciiloro- 
methyl derivatives of aromatic hydrocarbons were obtained, in 
'most cases in good yield, by the action of hydrogen chloride on 
trioxymethylene, or, more conveniently, 40% formaldehyde 
solution, and the hydrocarbon in presence of zinc chloride at 
about 60°. Thus from benzene an 80% yield of benzyl chloride 
together with p-dichloromethylbenzene were obtained. With 
larger quantities of zinc chloride and a more slowly conducted 
reaction, considerable amounts of diphenyl methane were obtained. 
From toluene, l-methyl-4-chloromethylbenzene was prepared in 
a similar manner, whilst m-xylene gave 1 : Z4mdhyl-^chhro- 
mdhylknztne, b. p. 11 5°/15 mm., and 1 : 3 -dimdhylA : 6-did<hro- 
mlhylbenzene, m. p. 93°. From ethylbenzene p ■chbromethylelkyl- 
benzene was obtained, b. p. 95—96715 ram., and cumene gave a 
75% yield of p •chloromelkylkopr&pylhenzeM, b. p. 100°/14 mm. 
Cymenc was converted into Fme^yf-2-cWoromef%b4-jsopropyl- 
brnene, b. p. 120712 mm., identified by conversion into the corre- 
sponding aldehyde, b. p. 128715 mm., and oxidation of the latter 
with silver nitrate to 1 -methyl-4- wopropylbenzoic acid, m. p. 69°. 
The condensation with naphthalene was carried out in presence 
of light petroleum as a diluent, and a good yield of 1 -chbwmethyl 
MpUhdeu, a colourless liquid having an irritating action on the 
skin, and boiling at 145—14676 mm., was obtained. G. F. M. 


The Influence of Nitro-groups on the Reactivity of Substi- 
tuents in the Benzene Nucleus, VII. Reactions of 2 : 5- 
and 4 : 5-Dinitro-m-xylenes. Kathleen Ibbotson and James 
Kenner (T., 1923, 123, 1260-1268). 

The Cryoscopy of Diphenyl in Acetic Acid. A. Berlande 
{ m. Soc . chim,, 1923, [iv], 33, 466 — 468).— Experiments on the 
ryoscopic determination of the molecular weight of diphenyl 
using glacial acetic acid as solvent are described. The cryoscope 
wfl°k . Was no * hermetically sealed, and consisted of a stoppered 
s -tube immersed in an ice-bath, and the stirring was affected 
tiL ^ eailS ,° thermometer. The results were too low when 
j ’ on . centra tion of the solution was such that the freezing-point 
hv5^f S1 ° n A J aS t ^ ess than about 0’5°, owing to the progressive 
fjL ■ 1011 the solvent, which itself caused a lowering of the 
n g point of two- to three-hundredths of a degree in ten to 
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fifteen minutes and only when the depression caused by the diphew 
was sufficiently great to render this negligible, were approximately 
accurate results obtained. G. F. jj 

Rfintgen Ray Spectroscopy of Organic Compounds. Kab l 
Becker and Herta Rose [Z. Physik , 1923, 14, 369 — 373).-^ 
The following parameters have been determined from crystals of the 
respective organic substances by X-ray analysis : dibenzyl, a : b:c^ 
2*082 : 1 : 1*211, fi = 119° ; stilbene, a\b:c= 1077 : 1 : l-^ 
p = 11B° 40' ; benzil, a : c = 1 : 1‘652 ; triphenylmethane, a:b:^ 
T140 : 1 : 0*578 ; triphenylcarbinol, a:c= 1 : 0*534 ; mannitol 
a : b : c=l*275 : 1 : 0*562 ; sucrose, a:b: c= 1*225 : 1 : 0*920, jjJ 
105*74°, The respective numbers of molecules in the unit cell 
and the corresponding calculated values of the densities are; 
dibenzyl, 2, 1*185; stilbene, 4, 1*246; benzil, 3, 1*415; triphenyl, 
methane, 3, 1103; triphenylcarbinol, 6, 1*234 ; mannitol, 2, 1*555; 
sucrose, 2, 1*574. In the case of stilbene, the value of a deduced 
from X-ray measurements is one half that deduced from gonio- 
metric measurements. In the respective cases of triphenylmethane, 
triphenylcarbinol, and mannitol, the following ratios were found 
between the respective axial lengths as determined by X-ray and 
soniometric measurements : a, 2 : 1 ; c, 3 : 4 ; <(,2:1. 

* J. S. G. T. 

Dinitronaphthalenes. V. Vesely and K. Dvorak (BvU.Slk, 
chim., 1923, [iv], 33, 319— 333).— The preparation of the following 
hitherto inaccessible or unknown dinitronaphthalenes is described: 
1 : 6-Dinitronaphthalene was obtained from l-nitro-6-amino- 
naphthalene by replacing the amino-group successively with the 
diazonium group, and the intro-group according to the method 
recently described (A., 1922, i, 690). It melted at 161 162, 
and was identical with the compound prepared by Craebe and 
Drews (A., 1884, 1036). 1 : 7 -DinitronapJUhalene was similarly 
obtained from 1 -nitro-7 -aminonaphthalene. It forms small, yellow 
crystals, m. p. 156°. In like manner 1 : i-dinitrmiaphtkiku was 
obtained from 1 - nit ro -4- aminonaphthalene. It forms small needles, 
m. p. 129°. The same reaction applied to 1 -nitro- fi-naplithylame 
gave only a diazo-oxide, but 1 *. 2 ~diuitf' 0 ?iaphthaleuc was obtained 
from ar-1 : 2 -dinit rote trahydronapbthalene (one of the nitration 
products of “ tetralin ”) by bromination with 2 mols. of bromine, 
and heating the dibromo-derivative at 180°, when 2 mols. of 
hydrogen bromide were eliminated with formation of 1 : 2-dinitro- 
naphthalene, which forms long, slightly brown needles, m. p. 158 . 
The hitherto very inaccessible 1 : 3-dinitronaphthalenc was pre- 
pared in a similar way from ar-\ : 3 -dinitrotetrahydronaphthalene. 
The partial reduction of 1:6- and 1 : 7 -dinitronaphthalenes with 
alcoholic stannous chloride resulted in each case in the reduction 
of the a-nitro-group, and 6-nitro-z-mpMhylamine, red ncedes 
m. p. 167°, and 1-nitro- a-mphlkylamine, red needles, m. p. 1^7 
122°, were isolated from the respective reaction products. I**! 
acetyl derivatives form yellow crystals melting at 232—233 an 
206—207°, respectively." By diazotisation the former napntny 
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fcine was converted into G-nitro-u-naphthol, yellow needles, m. p. 
fg°, partial reduction of the above two dinitronaphthalenes 
ith ammonium sulphide, on the other hand, led to the reduction 
1 the p-nitro-group, and formation of 5-mtro-P-naphthylamine, 
id 8 .nitro-^mpUhylamine, m. p. 104— 105°, respectively. The 
: 2- and 1 : 3 -dinitronaphthalenes did not behave in a perfectly 
-lalogous fashion. Stannous chloride reduced the a-nitro-group 
L the 1 : 3-compound giving 3-mfro- z-naphtkylamine, m. p. 136— 
17°, acetyl derivative, m. p. 255°, but the p-nitro-group of the 
; 2-eompound is attacked with formation of 1 ~nitro-$-mphthyl- 
mixe, m. p. 126—127°. Ammonium sulphide reduces 1 : 3-dinitro- 
aphthalene mainly to the same 3-nitro-a-naphthylamine, together 
ith a small amount of the 4-nitro- [i - naphfky famine , red needles, 
i. p. 95°, acetyl derivative, 237— 238°. The decomposition of 
ie diazonium salt of 3-nitro-a-naphthylamine gave 3 -nitrO’ 
.naphthol, yellow needles, m. p. 167—168°. With 1 : 2-dinitro- 
aphthalene, ammonium sulphide gave only tarry products. The 
-nitre-group in 1 *. 2-dinitronaphthalene is very mobile, and was 
»placed by numerous other groups, for example, on boiling with 
xlium hydroxide Z-nitro-a.-'Miphthol, m. p. 127—128°, was formed. 
Llcoholic ammonia caused the replacement, of the nitro- by the 
mino-group, with formation of (5 - w-ii r o- a- nap hi kylami ne , m. p. 
41 — 142°, and on boiling with aniline 2-nitro - 1 ■amlinonapWuihnt, 
range crystals, m. p. 110—111°, was produced. G. P. M. 


The Crystalline Structure of Anthracene. (Sir) W. H 
Iiugg {Pm, Physical Soc., 1923, 35, 167— 169).— The dimensions 
f the crystal unit of anthracene have been determined, and the 
lajor length of the molecule is found to lie along the c axis. The 
ifferences between the lengths of the c axis for naphthalene and 
nthracene is 2*5, which corresponds exactly with the width of the 
enzene ring. The calculated specific gravity is 1 255, which is 
l agreement with an experimental determination of this constant, 
he crystals of naphthalene and anthracene show great similarities ; 
ie same planes are in each case the best reflectors, and it is only 
i the length of the c axis that there is any great difference. The 
ill contains two molecules in each case, and since the symmetry 
umber is four, a molecule in the crystal must possess a twofold 
mrnctry. This symmetry has been confirmed by the results. 

W. E. G. 


pw 7 °* n ^ >icr ^ c Arid with Hydrocarbons. Nikolai 

n fremov (J. Rum. Phys. Chem. Soc 1918, 50, 373-421).— 
ith ™rT I0R d fP m8 are constructed for mixtures of picric acid 
ctlTT SUbst f ces ‘ At ^ *°1. % formation of the following 
.rienerirr : Acen f? hth ^ picrate, in. p. 160*8°; acenaph 
. an i ^ p , , e ’ m * P* 165*3° ; phenanthrene picrate, m. p. 132*8°. 

° na S htbalene Pic^tes, m. p. 125*7° and 81*5°, 
^monaphthalene pi crates, m. p. 130° and 
tenenir? a + VC henzy Inaphthalene picrate, m. p. 97°, and 

e> m. p. 1-0*9°. Unstable picrates are also formed with 
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stilbene, transition point, 92 *8°, and cc-nitronaphthalene, transit 
point, 54*7°, Nitroaeenaphthene, diphenyl, dibenzyl, diph eil ? 
methane, and triphenylmethane do not form picrates. ft j- ' 

Compounds of Picryl Chloride with Hydrocarbons. Nikou? 
N. Efremov (J. Russ. Rhys. Chem. Soc., 1918, 50,421 — 440).^ — Binary 
fusion diagrams are constructed for mixtures of picryl chlorijjj 
with various hydrocarbons and with picric acid. Equimolec^ 
compounds form in every case with the former, Vhilst with th 
latter solid solution, but not compound formation is observed 
The following compounds were obtained : Anthracene pi ery j 
chloride, m. p. 141*6°; acenaphthene picryl chloride, m. p, \\$f, 
acenaphthylene picryl chloride, m. p. 109 4°; retene picryl chloride 
ra. p. 53*5° ; naphthalene, picryl chloride, m. p. 9T2°; pJiemntkr^, 
picryl chloride, rn. p. 82'4°, and fluorene picryl chloride , m. p.jj 4 -|p 

R. T. 

Compounds of Picramide with Hydrocarbons. Nikolai 
N. Efremov (J. Russ. Phys. Chem. Soc., 1918, 50, 441 — 459).— 
Binary fusion diagrams are constructed for mixtures of picramide 
with various hydrocarbons and with picric acid. In the lat-teT case, 
no compound formation occurs, the components forming solid 
solutions up to 16% of picric acid and 11*5% of picramide. The 
following equimolecular compounds are formed: Naphthalene 
picramide, m. p. 168*8°; anthracene picramide, m. p. 158*8°; 
phenanthrene picramide, m. p. 160*2°; acenaphthene picramide, 
m. p. 195*4°; retene picramide, m. p. 125*1°; and an unstable 
equimolecular compound, transition point, 127*5°, exists for fluorene. 

R. T, 

Some Reactions of Tetranitroaniline. Cecil Whitfield 
Davies and Thomas Campbell James (Aberystwyth Studies, 1922, 
4, 213 — 216). — Tetranitroaniline does not form compounds with 
hydrocarbons in dry benzene or acetone solution. With phenols 
there is a slight colour change but only with (3-naphthol was a 
definite compound obtained, C 6 H(N 02 ) 4 *NH 2 ,C 1( )H 7 ‘ 0 H, deep red 
needles, beginning to decompose at 1 10°, m. p. 140°. With primary 
amines, tetranitroaniline rapidly condenses with elimination of 
the 3-nitro-group. With aniline, 2:4: 64 rinitro-Zmmijwdiphnf 
amine is formed, orange-yellow crystals, m. p. 188°. o-Tolu- 
idine gives 2:4: ft-trinitro - 3-aminophenyl-o- tolylamine , dark red 
crystals, m. p. 200°; 2:4: Gdrinitro-^aminophenylmdolykmm 

forms brick-red crystals, m. p. 181°, and 2 : 4 : UnnUro-Umm 
phenyl-p-tolylamine , orange crystals, m. p. 220°. 2:4: fy-Tmm 
3-aminophenyl - $ ■ naphthylamine forms bright red crystals, in- P- 
212°; from acetone it forms bright yellow crystals containing 
1 mol. of acetone which are lost at 70°. When trinitroaiuluie is 
warmed with n-amyl alcohol, 2:4: Qdnnitro-'^aniinopheny 
ether is obtained, yellow crystals, m. p. 168°. Trinitro-wi-pbeny 
diamine is formed when tetranitroaniline is wanned with aqne 

E. 11- "• 

ammonia. 
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Separation of ©- and p-Nitro acetanilides. Kenkjchi 
gixstjo and the K6t6 Seiyaku Kabushiki Kaisha (Japan. Pat. 
)523) . — The nitration product of acetanilide is a mixture of about 
p-nitroacetatiilide and 30% of the ortho-isomeride. When the 
ixture is treated with hot ’water of about 80°, the ortho-isomeride 
dissolved, whilst the para-isomeride remains insoluble. By filtering, 
ibsequent treatment with hot water if necessary, and washing 
ith hot or coll water, the para-compound, m. p. 208°, is isolated 
most quantitatively. The ortho- compound, m. p, 90—93°, is 
)tained from the mother-liquor and washings by cooling. For- 
erly it was considered that the para-isomeride is liable to decom- 
osition by treatment with hot w r ater in the presence of acid ; the 
uthor, however, finds that this compound is stable towards hot 
rater even in the presence of an acid, but the ortho- compound is 
Dcomposed to some extent into o-nitroaniline by treatment with 
ot water for a long time in the presence of an acid. K. K. 


The Action of Ferrous Chloride on the Hydrochlorides of 
ome Aromatic Amines. William Murdoch Cumming (/. 
'oc. Chem. Ind 1923, 42, 166 — 168t). — The addition of ferrous 
blonde solution to solutions of the hydrochlorides of certain 
romatic amines causes the precipitation of the hydrochlorides, 
rithout the formation of double salts, o- and p-Toluidine hydro- 
hlorides crystallise in a variety of forms according to the con- 
itions of crystallisation, and all these modifications were obtained 
ly using ferrous chloride as precipitant, but after keeping in the 
lother-liquors for two days the various forms of the ortho-eom- 
lound were almost completely converted into the rhombic form, 
nd of the para-compound into the rhombohedral form, which 
nodifications appear therefore to be the most stable forms of the 
lydrochlorides. The phenylenediamine hydrochlorides were not 
precipitated by ferrous chloride, except when an excess of con- 
sent rated hydrochloric acid was present. Ferrous chloride pre- 
iipitates anhydrous benzidine monohydrochloride from solutions 
)f the dihydrochloride, but from o-tolidine dihydrochloride solutions 
t precipitates a dihydrochloride crystallising with 1 J mols. of 
rater, Both these salts are much less soluble in water than the 
lormal dihydrochlorides. q j» 


The Effect on the Reaction between Halogenonitrohydro- 
fcarbons and Aniline of Different Substituents in the Latter. 

P- Linke (Ber., 1923, 56, [ B ], 848-851).-The velocity of reaction 
petween chloronitrohydrocarbons and substituted anilines, occurring 
with the general scheme, 2PhNH 2 +C fi H 1 Cl*NO,== 
N ? Ph ) HCl+NO^C e H 4 *NHPh > has been investigated V alcoholic 
solution by determining the hydrochloric acid liberated after 
pr a as S ^ ver chloride. 4 * Chloro- 1 -nitrobenz - 

a ’ 4-chloio-l : 3-dinitrobenzene, and 2 -chloro -1 : 3 : 5-trinitro- 
rhl/ii!! 16 i ave ° een use ? on one hand, and o-, w- } and u-nitro-, 
uhpn°? ! an ^ i°do -anilines, the aminophenols, toluidines, 

i e S mmeSj am inobenzoic acids, aminobenzenesulphonic 
m m «****» to p-phenetidine, on the other. 
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The reactivity of the amines is diminished by the presence { 
them of iodine, bromine, chlorine, nitro-, sulphonic, or carboxvlir 
groups, the effect of the two latter being less pronounced than tW 
of the other four. The action of the substituent is least marked 
when it is in the meta*position to the amino-group, and most marked 
in the ortho-position. With regard to the other substituents 
investigated (OH, Me, and NH 2 ), the most pronouncedly restrictive 
action is observed, as in the previous cases, whenithey are in the 
ortho -position, but the least action when they are in the para- 
position. The action of the amino-group is less marked than that 
of any other substituent. 

The following compounds have been incidentally prepared- 
2-Iodo- 2' : 4' -dinitrodiphenylamine, golden-yellow, fibrous aggre- 
gates, m. p. 164—165°; 3-iodo-2 f : 4 ' - dinitrod iphenylam i ne , orange. 
coloured, rhombic crystals, m. p. 135° ; 4-iodo-2' : 4 '-dinitrodipfanyl 
amine, orange -coloured crystals, m. p. 185°; 2-iodo-2' : 4' : 6'- 
trinitrodiphenylamine, orange-coloured, rhombic needles, m. p 
206°; Z-iodo-2' : 4' : §' drinitrodipfenybmiM, golden-yellow plate- 
lets, m. p. 150—152° ; 4-iodo-2' : 4' : fi'-trinitrodiphenylamm 
golden-yellow, fibrous aggregates, m. p. 196°; 2-c/tZoro-2':4';6 r ' 
trinitrodiphenylamine, orange-coloured, rhombic crystals, m. p. 
160—161°; 2-bromo-2' : 4" : $'4rinitrodiphenylamine, small, orange- 
coloured, rhombic leaflets or needles, m. p. 187—189° ; 2 -methyl 
2' : 4* -dinitrodiphenylamine, red, microcrystalline needles, m. p. 
158 — 159°; S-methyl-2' : 4' : & -trinitrodiphenylamine, carmine-red 
aggregates, m. p. 119°. H. W. 

The Mutual Replacement of Ammonia and Aniline in 
Amino-derivatives of Triphenylmethane. Pavel Ivanovitsch 
Petrenko-Kritschenko and A. Gandelman (J. Russ . Phys . Chm. 
Soc ., 1917, 49, 413 — 417). — Triphenylmethylaniline, NHPfrCPhj, 
is converted by heating in a sealed tube with alcoholic ammonia 
into triphenylmethylamine, which can be reconverted into the 
former substance by heating with excess of aniline. Triphenyl- 
methylcarbinol cannot be an intermediate product in these reactions, 
as on similar treatment with ammonia or aniline these substances 
are not produced. Triphenylmethylaniline can be more easily 
converted into triphenylmethylamine by boiling with a solution in 
acetic acid of ammonium acetate. The reverse reaction does not, 
however, appear to take place. Triphenylmethylcarbinol, when 
treated in this way with ammonium or aniline acetate, gives fair 
yields of the corresponding amines. H- T, 

Oxidations and Reductions Caused by Salts of Uranium 
under the Influence of Light. Antioxygen Action of Phenols. 

Jules ALOYand Valdigui6 {C&mpt. rend., 1923, 176, 1229—1231).- 
Oxidations and reductions brought about by uranium compounds 
under the influence of light are closely related to the changes 
which the uranium salt itself undergoes. Thus when alcohol or 
dextrose is added to a 1% solution of uranium acetate, the former 
is oxidised and the latter reduced to the violet oxide, U 3 0 8 ,2H 3 0. 
If, in addition, methylene-blue is added to the above solution, the 
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dextrose is oxidised and the methylene-blue reduced, the uranium 
salt playing the role of an oxido- reducing catalyst. Aldehydes and 
the lower fatty alcohols can all be similarly oxidised, and the 
progress of the reaction can be followed by the reduction of the 
pranium acetate or of methylene-blue. The phenols, although 
readily oxidisable in ordinary circumstances, behave anomalously, 
owing to the antioxygen character of these substances, and they 
are neither oxidised themselves nor do they permit the oxidation 
of other substances to proceed. A red coloration is produced on 
adding the uranium compound to the phenol solution, but no 
other apparent change occurs. The solution does, however, con- 
tain a certain amount of uranous salt and the violet oxide can be 
precipitated from it by heating at 100°. G. F. M. 

Binary Systems of a- and 3 -Forms of Chloroacetic Acid 
with Phenols. IV. Efisio Mameli and Glauco Cocconi 
[Gazzetta, 1923, 53, i, 149—158; cf. A., 1913, ii, 571).— With 
the various phenols examined, neither the a- nor (S-form of chloro- 
acetic acid forms additive compounds, the two acids behaving as 
acids of medium strength. 

The fusion curve, and the position of the eutectic, for the systems 
plicnol-p'chloroacetic acid and o-cresol- 3-chloroacctic acid agree 
with those given by Kendall (A., 1916, i, 599) for the corresponding 
systems containing the a-form of the acid. Data are given also 
for the binary systems formed by each of these acids with m- and 
p-cresols, a- and p-naphthols, thymol, and guaiacol. T. H. P. 

Action of Organo-magnesium Compounds on Amino- 
phenols. E. Puxeddu {Qazzetta, 1923, 53, i, 99— 105).— The 
action of magnesium ethyl bromide on 3-amino-p-cresol or amino - 
(3-naphthol differs from that on a compound containing an amino- 
or a phenolic group alone. In either case, gas is generated, two 
molecules of the Grignard' reagent reacting with one molecule of 
the aminophenol, probably with formation of an additive com- 
OH,MgEtBr 

pound of the type ^)NH 2 ,MgEtBr. When treated with acetyl 

chloride, these products yield the corresponding diacetyl derivatives. 

The acetyl derivative of ^-acdyhmino-^-crml, OAc*C 6 H 3 Mc‘NHAc, 
forms crystals, m. p, 157°. T. H. P. 

Imino-aryl Ethers. II. The Thermal Decomposition of 
A-Arylaryliminoaryl Ether Hydrochlorides. Arthur William 
! Chapman (T., 1923, 123, 1150— 1155). 

Nitro-derivatives of m-Cresol. George Philip Gibson (T., 
1923, 123, 1269-1277). 

The Reaction of Aminoacetals with Phenols and Phenolic 

Ethers. 0. Rinsberg ( Ber 1923, 56, [B], 852— 857).— The 
introduction of the groups -CH 2 *CH 2 -NH 2 or •CH(OH)*CH 2 *NH 2 
into the aromatic nucleus is of considerable importance in pharma- 
cological chemistry. It can be effected by allowing aminoacetal 
or -^-alkylated substitution products to react with phenols 
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or phenolic ethers in the presence of hydrochloric or acetic and 
sulphuric acids as condensing agents. The two main types 0 f 
reaction which occur are represented by the schemes : 

(1) 2C c H 5 ‘OH+CH(OEtVOH>NIL+HCI== 

CH(C 6 H 4 -OH) 2 -CH 2 -NH 2 ,HCl+2EtOH, and 

(2) C 6 H 3 (OH)j+CH(OEt), , OH 2 'NH 2 + HC1 +H a O= 

C 6 H 3 (OH) 3 , CH(OH) , CH 2 -NH 2 ,HCl+2EtOH. 

The former reaction generally predominates with monohydroxy., 
the latter with polyhydroxy-phenols, but its course can be altered 
in either case by suitable adjustment of the experimental conditions, 
p- Amino- <xa-di A-hydroxy phenylethane, CH(C 6 H 4 ‘OH) 2 -CH 2 'NH 2) 

is prepared by the action of concentrated hydrochloric acid at 
100° on a mixture of aminoacetal and phenol. It crystallises in 
colourless needles, which are stable towards air, ni. p. 105°; the 
hydrochloride , a colourless, hygroscopic mass, and the chlomphfin/iif 
browmish-yellow needles, are described. xz-di 4-hydroxy. 

from aminoacetal and thymol, 
forms colourless needles, m. p. 220°; it yields a hydrochbrilt 
(+2H 2 0), colourless needles. ^-Amim-cLa-di-2-hydroxy-l-rmpUhyl 
ethane, colourless needles, m. p. 124°, and its hydrochloride, colourless 
needles, are described. 

Methylaminoacetal reacts with two molecular proportions of 
pyrocatechol in the presence of concentrated hydrochloric acid at the 
atmospheric temperature to give $-rnethyfamiM-a.cc-di-o-dihydroxy- 
phenyleiham, (C 6 H 3 [OH] 2 ) 2 CH<lH 2 -NHMe, colourless needles, m.p. 
143°, which yields a hydrochloride- , colourless needles, sparingly 
soluble in hydrochloric acid. If, however, molecular proportions 
of methylaminoacetal and pyrocatechol are heated with hydrochloric 
acid and water in a sealed tube at 100°, r -$-rnethyfomino-(t-hydroxy- 
a.- 0 -dihydroxyphenylethane, (HO) 2 C 6 H 3 *CH(OH)*CH 2 'NHMe ) is ob- 
tained ; the free base is unstable when exposed to air, but yields 
a stable hydrochloride which is freely soluble in water, r 
a-hydroxy- a-o-dihydroxyphenylethanc is obtained as the hydro- 
chloride from pyrocatechol and aminoacetal. Pyrogallol and amino- 
acetal yield the unstable r- $-amino-<x-hydroxy- a-trihydrozyphnfi 
ethane (the hydrochloride crystallises in colourless needles), 
r- Q-Amino-oi-hydroxy-oi‘Carboxytrihydrophe.nykthane , 

C0 2 H , C 6 H(0H)3 , CH(0H)*CH 2 , NH 2 , , . 

is isolated as the hydrochloride from the product of the action ot 
gallic acid on aminoacetal. , . , 

^Amino-aa-diphenetylethane, which could not be obtamea 
in the crystalline condition, is the main product of the action o, 
aminoacetal on phenetole in the presence of sulphunc and acetic 

acids. p-Methylamino-ax-bis-o-dimethoxyphenylethane is non-ciw- 

line ; it gives a hydrochloride , small, colourless needles, m. p. * ■ 
6- Amino- a-hydroxy- a-trimethoxypheny lethane, from amino ^? 
and pyrogallol trimethyl ether, gives a hydrochloride, coo - 
crystals, m. p. 187°, and a chloropUdinate , pale yellow P» • 
Q- Amino- w-bistrimethoxyphenykihana hydrochloride forms * 
colourless crystals, m. p. 199°; the free base has e H W." 
towards crystallisation. 
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Catalytic Ammonolysis o! p-Naphthol and Chlorobenzene 
. the State of Vapour. A. M. Howald and Alexandeb Lowy 
,j jnd' Eng, Chem 1923, 15, 397— 401).— p-Naphthol and chloro- 
^nzene vapours mixed with ammonia were passed at definite 
temperatures over various contact materials. For [J-naphthol, 
alumina was the best catalyst, and yields of 90—95% of p-naphthyl- 
amine were obtained under suitable conditions. The activity of 
the catalyst increased very rapidly from 400° to an optimum tem- 
perature range of 430—450°, and the best yields of the primary 
amine were obtained when the p-naphthol was heated at 191 — 
193° in the vapour of boiling dimethylaniline, and a slow stream 
0 f ammonia gas was bubbled through. If the rate of flow of the 
vapour mixture was too great, equilibrium was not attained during 
its passage over the catalyst, and lower yields resulted. Using 
pure ammonia, the catalyst did not depreciate materially in activity 
during a run of sixteen hours 5 duration. About 5% of pp-dinaph- 
thylamine was obtained as a by-product. Experiments were con- 
ducted with titania and thoria as catalysts, but the results were 
inferior to the above. In the experiments with chlorobenzene, 
some conversion to aniline was effected with reduced nickel or 
iron catalysts at 380° and 450°, respectively, but the catalysts were 
soon poisoned, and the original yields of about 7% rapidly fell off 
to mere traces. Reduced cobalt, copper, and platinum black gave 
still less satisfactory results. G. F. M. 

Boric Acid Compounds of some Organic Substances con- 
taining more than One Hydroxyl Group. Boron as a Quin- 
quevalent Element. P. H. Hermans ( Proc . K. Akad. Wetensch. 
Amsterdam, 1923, 26, 32 — 42).— By the action of boric acid on 
(Mmethylpentane- pS-diol, a compound is obtained which crystal- 
lises with great facility, m. p. 100 — 102°, and must have the 

formula CH 2 <Cq^ 2 ,q/ > B*OH. It has a saffron-like odour, and is 

a weak acid no stronger than boric acid. It was supposed from the 
latter observation that the strong acids which are formed by 
addition of many polyhydroxy-compounds to boric acid solutions 
must have a different constitution from the above compound. In 
confirmation of this view, weakly acidic boric acid compounds 
similar to the above were obtained from |*8-diinethylhexane- £d-diol 
and pinacone. Evidence of the formation of compounds with 
trimethylene glycol, ordinary glycol, and as-cycfchexane-1 : 2-diol 
was also obtained, but the compounds could not be crystallised. 
All these compounds appear to be partly split up into their com- 
ponents in aqueous solution. In the case of the cis-cyclohex&ne- 
1 : 2-diol boric acid compound, a crystalline potassium salt was 
obtained. This has an alkaline reaction and the potassium can be 
titrated quantitatively in presence of methyl-orange . A dipotassium 
derivative of this compound was also obtained. Crystalline 
potassium salts of the boric acid compounds of cis-hydrindene- 
y 2-diol, cis-cyctopentane-1 : 2-diol, cis-tetrahydronaphthalene-1 : 2- 
diolj and -2 : 3-diols were also obtained, but they could not always 
be obtained free from potassium hydroxide on account of their high 
Vol. cxxiv. i. x 
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solubility in water and in alcohol. These compounds provide a 
method for separating cis- from frtms-cyclic-1 : 2-diols, as the latter 
do not give such compounds. 

The crystalline potassium salt of pyrocatecholborio acid prepared 
by Boeseken, Haeften, and Obreen (A., 1918, i, 219) has been 
analysed again, as its composition was uncertain. It is now found to 

be C 12 H 8 0 4 BK and the only plausible structure is ^C 6 H 4 <Cq>J BK. 

The boron is here quinquevalent or, from another point of view 
has the co-ordination number four. Although this salt has an 
alkaline reaction, the potassium cannot be titrated quantitatively; 
pyrocatecholborio acid is therefore a stronger acid than the other dioi 
compounds described above. It is probable that other complex 
acids stronger than boric acid have a structure similar to that 
proposed for pyrocatecholboric acid. Free pyrocateckolboric acid can 
be obtained by heating the aniline salt in a vacuum, and can be 
purified by sublimation in a vacuum at 200°. 

The boric acid compound of cis-cydohept-ane-1 : 2-diol {cf. Derx, 
A., 1922, i, 651) forms an oil with a saturated solution of boric acid. 
On addition of aniline to the oil, it crystallises, forming an unstable 
aniline salt, C 20 H 36 O 4 NB. This appears to be aniline di-cis-cyclo- 
Keptane- 1 : 2-dwlborate. Scheibe’s potassium borodicitrate and 
Jahn’s zinc borodisalicylate are also probably derivatives of quin- 
quevalent boron. The structure of these compounds is further 
discussed by Boeseken (this vol., ii, 406). E. H. R, 

Ethylene and Trimethylene Ethers of Dihydroxybenzenes. 

l. Moritz Kohn and Franz Wilhelm (Monatsk., 1923, 43, 
545 — 555). — Molecular amounts of ethylene bromide and aqueous 
potassium hydroxide when refluxed with a large excess of resorcinol 
yield diresorcinol ethylene ether , C 2 H 4 (0'C 5 H 4 ’0H) 2 , in fair yield 
as colourless, thin needles, m. p. 163°; the benzoyl derivative has 

m. p. 115—116°. With methyl sulphate and potassium hydroxide 
the dimethyl ether , C 2 H 4 (0*C 6 H 4 *0Me) 2 , m. p. 61—63°, is formed, 
which is identical with the product obtained from resorcinol mono- 
methyl ether and ethylene bromide in presence of sodium ethoxide. 
In a similar manner, trimethylene bromide refluxed with aqueous 
potassium hydroxide and resorcinol in large excess yields dimorcind 
trimethylene ether , C 3 H 6 ( 0 *C 6 H 4 * 0 H) 2 , long needles, m.,p. 118 5 ; 
benzoyl derivative, m. p. 97 — 98°. With methyl sulphate and potass- 
ium hydroxide it yields the dimethyl ether, C 3 H 6 (O , C 6 H 4 *0Me) 2 jm-P' 
39 — 41°, identical with the product from resorcinol monomethyl 
ether and trimethylene bromide in presence of sodium ethoxide. 
Ethylene bromide and aqueous potassium hydroxide refluxed with 
a large excess of pyrocatechol yield, however, only the cyclic 
ethylene ether, C 6 H 4 I0 2 IC 2 H 4 , previously obtained by Vorlander 
(A., 1895, i, 17), and not the unknown bisdipyrocatechol trimethylene 
ether. Using trimethylene bromide, however, dipyrocatecbl to- 
methylene ether is readily obtained in rhombic needles [a :o:o- 
0-5047 : 1 : 0-6178], m. p. 123—125°, benzoyl derivative, m. t Pj 
91—93°. On methylation, it yields a dimethyl ether identica 
with Gattermann’s diguaiacol-trimethylene ether, obtained from 
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< n i nnri trimethylene bromide in presence of sodium ethoxide, 
107-109* (111-112° ?) (A., 1908, i, 35). 

Ouinol in large excess when refluxed with aqueous alkali hydr- 
and ethylene dibromide or trimethylene dibromide yields, 
ctively, Vorlander’s diquinol ethylene ether and the new 
distance, diquinol trmethylene ether ; m. p., respectively, 222— 
(Vorlander 219 — 220°), and 142 — •144°. The ethylene derivative 
"g a dimethyl ether, m. p. 148—150°, and a benzoyl derivative, 
;| p xS6° ; the trimethylene derivative forms a dimethyl ether, 
' p 84—85°, and a benzoyl derivative, m. p. 138 — 139°. The 
ncthyl ethers are identical with the products obtained from quinol 
aonomethy] ether and ethylene dibromide or trimethylene bromide, 
espectively, in presence of sodium ethoxide. F. A. M. 

Ethylene and Trimethylene Ethers of the Dihydroxy- 

lenzenes. II. Moritz Kohn and Leopold Safrin ( Monatsh 
923, 49, 557 — 568; cf. preceding abstract). — Phenyl o -hydroxy- 
inyl ethylene ether, OPh*C 2 H 4 -<>C 6 H 4 *OH, is obtained on refluxing 
l-bromophenetole with a large excess of pyrocatechol and a little 
rater, and adding the calculated amount of aqueous potassium 
lydroxide during half an hour; it forms crystals, m. p. 86*5°. 
flethylation by means of methyl sulphate yields the corresponding 
)hmyl o -anisyl ethyUne ether , 0Ph‘C 2 H 4 , 0 , C 6 H 4 *0Me, long needles, 
n , p. 86—87°, which is identical with the product formed from 
maiacol and (S-bromophenetole in presence of sodium ethoxide. 
[he benzoyl derivative, 0Ph‘C 2 H 4 , 0*C 8 Ii 4 ‘0Bz, forms colourless 
jrisms, m. p. 60 — 61°. 

| On treatment of the original phenyl o-hydroxyphenyl ethylene 
ther with a further molecule of P-bromophenetole in presence of 
odium ethoxide, the substance pyrocatechol bisphenoxyethyl ether 
i formed, C 8 H 4 (0*C 2 H 4 *0Ph) 2 , forming platelets, m. p. 116 — 117°. 
'he action of ethylene bromide on phenyl o-hydroxyphenyl ethylene 
ther in presence of sodium ethoxide yields the bis-$-phenoxy- 
■ethoxyphenyl ethylene ether, [0Ph*C 2 H 4 > 0 , C 6 H 4 *0] 2 C 3 H 4 , short, 
hin needles, m. p. 106 — 107° ; if trimethylene bromide is used in place 
f ethylene bromide, the product is the trimethylene bis-$-phenoxy- 
■dhoxyphenyl ether , [0Ph*C 2 H 4 *0*C 6 H 4 4 0] 2 C 3 H 6 , needles, m. p. 
1°; the latter substance is also formed by the action of (3-bromo- 
•henctole on dipyrocatechol trimethylene ether in presence of sodium 
thoxide. 

By refluxing phenyl y-bromopropy ether with a large excess 
1 pyrocatechol in presence of a little water and the calculated 
uantity of potassium hydroxide, there is formed phenyl o- hydroxy- 
hwyl Jrimthylene ether, 0Ph*C 3 H 6 *0 , C 6 H 4 *0H, thick prisms, 
L P- 56—57° ; the methoxy-ether has m. p. 55 — 56° ; the benzoyl 
mvativc, needles, m. p. 60 — 61°. It reacts with a second mole- 

ine s of phenyl 7-bromopropyl ether in presence of sodium ethoxide 
d form pyrocatechol bisphenoxypropyl ether, C fi H 4 (0*C 3 H 6 , 0Ph) 2 , 
eedles, m. p, 51° ; 0 r using p-bromophenetole in place of phenyl 
■hromopropyl ether, the product is pyrocatechol $-phenoxyethyl 
pnoxypropyl ether , OPh‘C 2 H 4 -O-C 6 H 4 *O*0 3 H 6 -OPh, prisms, m. p. 
0 *5 ; the latter substance is also obtained by the converse 
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method from phenyl o-hydroxyphenyl ethylene ether and phenyl 
y-bromopropyl ether. Two molecules of phenyl o-hydroxypWj 
trimethylene ether may be united by means of ethylene dibromi f | e 
or trimethylene dibromide in presence of sodium ethoxide to yi e {,i 
respectively, the substances bk-y-phenoxy-^propoxy phenyl ethylL 
ether, C 2 H 4 (0*C 6 H 4 *0*C 3 H 6 -0Ph) 2 , needles, m. p. 102-103°, N 
bis-y-phenoxy-o-propoxyphenyl irimethylene ether, 
C 3 H 6 (0-C 6 H 4 -0-G 3 H 6 *0Ph) 2 , 

needles, m. p. 61—62°. The latter product is also formed from two 
molecules of phenyl y-bromopropyl ether and one molecule of 
pvrocatechol trimethylene ether in presence of sodium ethoxide 

I’. A. M.' 


Investigations on Phenols Derived from Cymene. G. 

Bargelltni (Atti R. Acmd- . Lincei , 1923, [v], 32 , i, 231—235).- 
Thiele (A., 1898, i, 469) has shown that a new hydroxyl group maj 
be introduced into the molecule of a quinol by treating the corre- 
sponding quinone with acetic anhydride in presence of a sum)] 
amount of sulphuric acid. Application of this reaotion to %mo 
quinone yields the following two triacetates. 

U AcOjOAc 

2:3: 5- Trihydroxy cymene triacetate , Me<J 


ev^ yPr^, forms whfo 
“OAc 

crystals, m. p. 135—137°, and, on hydrolysis and subsequenl 
oxidation, gives the 3-hydroxy thymoquinone described by Mazzars 
(A., 1891, 297). 

AcO OAc 

2:5: 6 - Trihydroxycymene triacetate, Me<^ ^)Pr p , crystallises 

OAc 

in white needles, m. p. 83—85°, and yields 6-hydroxythymoquwoni 
on hydrolysis and subsequent oxidation (A., 1890, 884). . 

J AcO OAc 


2:3:5: 6 - Tetrahydroxy cymene ietra-acetate, Me<^ yPi’^ 

AcO OAc 

pared by the action of acetic anhydride in presence of a little sul 
phuric acid on either 3- or 6-hydroxythymoquinonc or, better 
by oxi dis ing either of these compounds to di hydro xyt h yinoquicon 
m. p. 222—224°, and heating the latter with acetic anhydride am 
zinc dust, crystallises in white leaflets, m. p. 186—188°. 

When dihydroxythymoquinone is reduced in alcoholic solutwi 
by means of hydrogen in presence of platinum black, the red sow 
tion absorbs hydrogen and is completely decolorised, but in contac 
with the air it rapidly reddens, the tetrahydroxycymene proba 
formed undergoing oxidation to the original diliydroxydliynioqui ^ 11 
(cf. Henderson and Boyd, T., 1910, § 7 , 1663). T. H. 

Photo-sensitiveness of certain Urethanes. A. Korcz?> s J 

{Gazzetta, 1923, 53 , i, 94— 99).— Urethanes have been prepare a 
the action of diphenylcarbamide chloride on the following F eI j 
j>-chloro-, bromo*, and iodo-phenols, o- and p-nitrophenols, 
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Li 4 -bromo- 2 -mtrophenols, 4:6-dibromo- and 4 : 6-di-iodo* 
bitropbenola, 4-chloro-6-bromo-2*nitrophenoI, 2 : 6-dichloro- 
knitrophenol, and 2:4; 6-trichlorophenol. Photo-sensitiveness is 
Lwn by the compounds obtained from the halogenated nitro- 
Lola with an ortho-nitro-group and a para-halogen atom, but 
j[ oti by those obtained from the halogenated or nitro-phenols ; in 
[he former case, introduction of a second halogen atom in the second 
brtho-position leaves the photo-sensitiveness unchanged. The 
photochemical change occurring in these compounds is more de- 
structive than the similar phenomenon observed, for instance, 
^th o-nitrobenzaldehyde (Ciamician and Silber, A., 1901, i, 390, 
^47; 1902, i, 434), since the nitroso-compound cannot be isolated; 
no marked change occurs, however, in the diphenylaminic portion 
Lf the molecule. The fact that the condensation of 2 : 4-dinitro- 
Uenol or of picric acid with diphenylcarbamide chloride yields, not 
[he corresponding carbamic ester, but a non-homogeneous, resinous 
bass, is explainable by the occurrence of a photochemical reaction. 

I [With St. Grzybowski.] — 4 -Ghlorophenyl N-diphenylmrbamate, 
b 5 H 4 Cl*0*C0-NPh 2 , forms colourless needles, m. p. 97° ; the 4 -bromo- 
bhenyl ester, colourless needles, m. p. 99° ; the 4 -iodophenyl ester, 
imp. 126—127° ; the 2 : 4 : 6 -trickfarophenyl esfilr, colourless needles, 
C. p. 143°; the 2-nitrophenyl ester, colourless crystals, m. p. 108— 
[o9°; the 4 -nilrophenyl ester, colourless needles, m. p. 112°; the 
\ :Q4icMoro-i-nitrophenyl ester, colourless needles, m. p. 132°; the 
i-cMorO'2-nitrophenyl ester, m. p. 124 — 125°, is photo-sensitive; 
he i-chlow-frbromo-2-nitrophenyl ester, m. p. 140°, is photo-sensi- 
five ; the 4 : 6-dibromo-2-nilrophenyl ester, m. p. 139°, is photo- 
jensitive ; the ^ \ ^-di-iodo-2-nitropkenyl ester, m. p. 174 — 175°; 
[he i-brmo-2-nitrophenyl ester forms lustrous, colourless needles, 
p». p. 12(1— 130°, and is photo-sensitive, both in the crystalline 
[ondition and in solution in neutral solvents such as benzene, toluene, 
[thyl or amyl alcohol, and also in absence of oxygen. T. H. P. 


The Isomerism of p-Naphthol Sulphide and the Analogous 
Isomerism of Aromatic o-Hydroxysulphides. Rudolf 
Lesser and Georg Gad ( Ber 1923, 56, [B], 963— 978).— The 
Isomerism of p-naphthol sulphides . has been examined in detail 
by Smiles and his co-workers (T., 1911, 99, 973: 1912 101 710 * 
H46, 1420; 1913, 103, 340, 901; 1914, 105, 1396, 1739, 1744)] 
md by Hinsberg (A., 1915, i, 237, 808; 1916, i, 723). The former 
hs drawn the conclusion that it is due to the mode of union within 
the naphthalene nuclei, the latter that 
it is caused by the structure of the 
sulphur atom itself. It is now shown, 
however, that the isomerism is not of 
an abnormal type, since if the con- 
stitution (I) assigned by Hinsberg to 
the dehydrosulphide is adopted it is 
readily possible that this may pass 
on reduction into the compound II 
without rupture of the “ thionylium ” 
is applied by the authors to the structure, 
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-CH>^<0). This constitution is in complete harmony with tin 

behaviour of the isosulphide. The ability to form dehydro-eo®. 
pounds, and hence also isosulphides, is not . restricted to naphtL 
alene derivatives, but is common to aromatic o-hydroxy-sulph^ 
which have a substituent in the para-position to the hydroxy, 
group and a tertiary carbon atom in the ortho -position to i 

sulphur atom. , . , , . ,, 

During the course of the work it has been frequently nece.^. 
to chlorinate phenols in order to introduce a substituent into fu 
para-position. This has been effected by sulphuryl chloride, V 
it has been observed that reaction does not occur, at any m* 
under the usual conditions, if the phenol contains a negative^ 
stituent in the ortho-position to the hydroxy-group as in o-chW 
phenol, o-nitrophenol, salol, o- hydroxy diphenyl, o-chloro-s-u. 
xylenol. The general assumption that sulphuryl chloride only 
chlorinates phenols in the para-position is shown to be incorrect, 
since ortho -derivatives are simultaneously produced in varying 
amounts. The chlorides of sulphur do not react with phenol 
which contain a negative substituent in the ortho-position to fr 
hydroxy-group and a substituent in the para-position such « 
dichloro-s-m-xylenol, p-chloro-o-nitrophenol, o-chloro-p-mtropheiiol, 
and o- nitro-p-cresol. 

With regard to the nomenclature of the group^ the authoi? 
propose to retain the terms “ dehydrosulphide ” and wosulphide, 1 ' 
and to distinguish between the dehydro-compounds which conta 
a single and double thionylium ring by appending in brackets fc 
expressions “ quinoid form ” (as in formula I) and spiran fori 

(as in formula IV). _ , ,, . .... 

B-Naphthol sulphide, its dihydro-compound, and the wosulphidt 
are prepared in the usual manner. The latter is ondml by iota 
^ 1 to diwo-P-naphthol sulpk 

HO*C 10 S 6 *S\ /S*C 10 H 6 (OH) (annexed formula III), m . } 

A x o 0 /\ /\ 141—142°, which is idenin 

( Y y x i I | with the compound obtain^ 

i i ) k /\ / by Hinsberg by the action i 
x/ x/ . nT . N hydrogen peroxide on the » 

> / ' } sulphide. It is converted V 

benzoyl chloride and sodium hydroxide into 
dibenzoate, yellow platelets {+C 6 H f ), m. p. 20 - > 

is reduced by zinc dust and hydrochloric acid to <M» 
benzoylho-^-mphlhol sulphide, pale yellow pnsms, m. p- ^ 
which is reconverted by iodine into the parent >***£*1 
isomeric S-rmmobenzoyliso-^-mphM sulphide, pale y * V ^ 
m. p. 181°, is prepared from the wosulphide and benZ jL L* 
in the presence of pyridine, and is converted nrto 
V-mphlhol sulphide, colourless platelets, m p. 179-180 .w 
alsoobtained from the 0-benzoyl com^und or fromthe o ^ 
itself. Hcmobenzoyl-$-naphthd sulphide < crystallises l ‘ 
lustrous platelets, m. p. 190 whereas the ! 

benzoyl derivative forms small, colourless needles, • 1 
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^Bromo-2-naphthd sulphide, long, oolourless needles, m. p. 245 — 
jg prepared by the action of sulphur chloride on 6 -bromo- 
-naphthol suspended in carbon disulphide. The corresponding 
i benzoyl compound crystallises in colourless, felted needles, m. p. 
70 ° The sulphide is oxidised by potassium ferricyanide in 
Jkaiine solution to dehydroS-bromo-2-naphthol sulphide ( quinoid 
om), ruby-red, cubic crystals, m. p. 176 — 177° [mono-p-nitro- 
fjwnylhydrazvne, orange-yellow needles, m. p. 254° (decomp.)], 
fhich is reduced by zinc dust in the presence of benzene and hydro - 
hloric acid to mo-ti-bronu>-2-naphthol sulphide , pale yellow platelets, 

. p 156 — 157 ° (dibenzoyl derivative, small, colourless needles, 
a. p. 184—185 ). 

Methyl 2 ■ hydroxynaphthahne-3-carboxylate 1 -sulphide forms 

emon-yellow crystals, m. p. 227 — 228° {dibenzoate, colourless 
platelets, m. p. 231 — 232°); it is oxidised by 
/\/ ^COoMe bromine to the dehydro- compound (spiran form) 

I L (annexed formula IV), dark red crystals, m. p. 
\/\/ 0 245 — 246°, which is reduced by zinc dust and 

g/ hydrochloric acid in the presence of benzene 
i X 'Q to methyl iso -2 -hydroxynaphthakne - 3 -carboxylate - 
Y 1 -sulphide, yellow crystals, m. p. 227 — 228°, 
JCOgMe which appears to pass below its melting point into 
the normal sulphide ; the corresponding dibenzoyl 
derivative forms yellow crystals, m. p. 176°. 
g-m-Xylenol, dissolved in chloroform, is converted by the theo- 
Tically necessary amount of sulphuryl chloride into a mixture 
f 2-chloro-s-m- xylenol, long, colourless prisms, m. p. 115 — 116°, 
nd minor quantities of ft-cMoro-s-m-xyknol, colourless needles, 
i. p. 49 — 50°; an excess of the reagent produces dichloro-s-m- 
ylenol, m. p. 95 — 96°. The p-chloro -derivative is converted by 
iilphur chloride in the presence of chloroform into 2-chloro-s-m - 
ylenol 4 -sulphide, small, colourless needles, m. p. 214 — 215°, which 
is transformed successively by bromine in the presence of 


\/\/ 

(IV.) 


{ 


\ 


alkali hydroxide into 2-chloro-Q~broMoxylenol 4 -sulphide, 
jBr colourless, lustrous needles, m. p. 215 — 216°, and dehydro - 
\ I 2 - cklo ro - 6-bromo - s - m - xylenol sulphide (spiran form) 
Y/0 (annexed formula), coarse, dark red crystals, m. p. 195° 
(the mother-liquors from the crystals contain 2 -chbro- 
/\0 ^ : 6 -dibromo-s-uo -xylenol, long, asbestos-like needles, 

S ef V ra. p. 158°), The dehydro-compound is converted by 
Jll JBr zinc dust and hydrochloric acid in the presence of 
benzene into m)-2-chlorq-ti-brotrio-$-m-xylenol sulphide, 
pale yellow prisms, m. p. 177°, which is oxidised 
noothly by iodine in the presence of sodium hydrogen carbonate 
dution to rfuso- 2 -cMoro- 6 -bromo-s -m - xylenol sulphide, pale yellow, 
ibic crystals, m. p. 127° (decomp.). 

p-Xylenol is converted by sulphuryl chloride in the presence of 
uoroform into chloro-p-xylenol, needles, m. p. 74 — 75°, after 
devious softening, which is transformed by sulphur chloride into 
dmp.xylenol sulphide, colourless needles, m. p. 180 — 181°. 
“' Jl ’ ’ ' ' , [S : OH : C 3 H 7 : Cl :Me=2 : 3 : 4 : 6 : 1], forms 
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large, glassy crystals, m. p. 110 — 111°. \p-Gumenoi sulphide 
crystallises in colourless, lustrous needles, m. p. 127—128°. The 
sulphides described in this paragraph are oxidis&ble to colour 
dehydro-compounds. 

The following phenolic sulphides do not contain a substituent 
in the ortho-position to the sulphur atom and do not yield dehydro- 
compounds : m -Xylenol sulphide, almost colourless prisms, m. p 
96 _ 98 °; Q-chloro-m-cresol sulphide, colourless, lustrous needles 
m. p. 180—181°. H. W. ’ 

Aldol Condensation between Chloral and Phenols. H. 

Pauly and HEmnicH Schanz ( Ber ., 1923, 56, [J5], 979—985).-- 
Aldol condensations between aldehydes and phenols have only 
been observed previously between exceptionally reactive members 
of these classes of compounds. The type of change, however, 
appears to be general, since chloral is found to react in this manner 
with a number of phenols. The phenolic hydroxy-group remains 
intact in the new compounds. 

Chloral hydrate and phenol are melted together, and so much 
powdered potassium carbonate is added to the mixture that litmus 
paper is just turned blue, after which it is preserved for six weeks 
at the atmospheric temperature, during which time i-hydfoxy- 
phenyUrichlor&niethylcarbiiwl , HO*CgH 4 *CH(OH) , CCl 3 , needles, m. p, 
87°, slowly separates. The corresponding memoaeetate, 
OAc-C 6 H 4 -CH(OII)*CC1 3 , 

crystallises in needles, m. p. 173°. The constitution of the con- 
densation product is deduced from the observation that it is con- 
verted by phenol in the presence of glacial acetic and concentrated 
sulphuric acids into the previously described f3[3p-trichloro-aa-bis- 
p-hydroxyphenylethane, m. p. 202°. Under similar conditions, 
p-cresol gives p - tolyltrichhwme thylcarb inol , colourless needles, m. p. 
147—148°, and guaiacol yields l-hydroxp-S-imthoxypkmyUrkMon}- 
methylcarbinol, colourless needles, m. p. 118 — 119° {monoacelak, 
slender needles, m. p. 124°). The constitution assigned to the 
latter substance is deduced from its conversion into vanillin. 
Trichbrodiguaiacylethane is prepared from the guaiacolcarbinol 
and guaiacol or from chloral and guaiacol in the presence of glacial 
acetic and concentrated sulphuric acids ; it is non-crystalline and 
does not exhibit a definite melting point. It separates from carbon 
tetrachloride in colourless needles ( -f- 1C01 4 ), m. p. 98°, and from 
chloroform (-flCH01 s ) in slender needles. It is converted by 
reduction with zinc dust into *4 : £ -dihydroxy-Z : -dvmthoxysm- 
bene { ?), slender needles, m. p. 200°. Pyrocatechol and chloral yield 
2 ; 3- (or 3 : 4- )dihydroxyphenyltrichbromethylcarbim^ small, colour- 
less needles, m. p. 128 — 129°, whereas resorcinol and chloral hydrate 
give 2 : 4-dihydroxyphenvltrichloromethylcarbinol, c 9j 01 £ e5S 
needles, m. p. 176 6 . * H - W ' 

The Action of Magnesium on a Mixture of Bromoalleue 
with Cuminol. K. Volkov (J. Russ. Pkys. Chem. ooc., 1» A '» 
49, 259—263 )~Cumylallylcarbinol, C 6 H 4 Vr£UH(C 3 H 5 )‘OH, b. p- 



-S. OEGinstO OHlbaSTEY. J. 565 

I40°/17-5 mm., df 5 0*9470, nj 5 1*51385, is prepared by the' addition 
0 { magnesium to a mixture of cuminaldehyde, C 6 H 4 Pr^*CHO, and 
a-bromoallene. The carbinol on oxidation with potassium per- 
manganate yields a mixture of p-hydroxy-p-cumylpropionic and 
l.iMpropylcinnamic acids. R. T. 


Synthesis of Keto-alcohols and Polyhydroxy-alcohols from 
Cyclic Ketones and Formaldehyde. C. Manntch and W. 
Bbosb ( Ber ., 1923, 56, [B], 833 — 844).— Tollens's method for the 
production of polyhydroxy-alcohols by the action of an excess of 
formaldehyde on aliphatic aldehydes and ketones in the presence 
of milk of lime has been extended to cyclic ketones, including 
cyriohexanone, o- and p-methylcycZohexanones, cycfopentanone, 
menthone, carvone, and. camphor. With the three substances last 
mentioned, a condensation could not be effected. In the case of 
cyclohexanone and its o- and p-methyl derivatives, the action 
follows the expected course, two hydroxymethyl groups being 
introduced at each carbon atom vicinal to the ketonic group and 
the latter suffering reduction to the secondary alcoholic group 
when excess of formaldehyde is employed. When smaller quantities 
of the latter are taken it is possible to control the action in such a 
manner that keto-alcohols are produced. With eyefopentanone, on 
the other hand, the reaction follows a rather different course, 
yielding either condensation products of high molecular weight or 
a tetrahydroxy-keto -alcohol according to the proportion of form- 
aldehyde employed. 

2:2:6: Q-Tdrahydroxyrnetkyhyoiohexane- l~ol, 
(CH 2 0H) 2 0-CH(0E)-C(CH,-0H) 3 
CH-CH^CH, 


colourless, quadratic plates, m. p, 131° (corr.), is prepared oy 
allowing a homogeneous mixture of cyclohexanone, formaldehyde, ' 
and water to remain in contact with slaked lime at 30° during 
several days. It gives a penta-acetate, needles, m. p. 75° (corr.). 
It is converted by formaldehyde (30%) and concentrated hydro- 

chloric acid 

OJUrt 

A 
o o 

ch 2 ch 2 
h 2 \/ h 


H OH 

\/ 


a 




HaX/H, 

a 


ih 2 -o/ 


into a mix- 
ture of the 
biemethylene 
ether (an- 
nexed for- 

CH 2 Ijl/ V-cv-tar. ^ I). 

colourless 
plates, m. p. 

^2 I 'r 2 | 119° (corr.) 

(!•) I C I [correspond- 

ing monoace' 
kite, pointed 
rhombs, m.p. 

j j.L 135° (corr.)], 

natne compound (annexed formula II), colourless, lustrous leaflets, 
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m. p. 242° (corr.). Hydrogen chloride at 150 — 160° convert* 

2 : 2 : 6 : 6-tetrahydroxv. 
CH 2 -C(CH 2 -OH)~^H 2 C f :H 2 -( j 3(C0 2 H)’(^H 2 methylcyc&>hex&ne-l. 0 i 
CH 2 CH(OH) 6 CH 2 CO O into the cyclic ether 
CH 2 -C(CH 2 ’OH)-CH 2 CH 2 -C(C0 2 H)*CH 2 (annexed formula IH) 

(I 2 IL) (IV., colonrlesscrsrstala.m.p. 

144 (corr.) [correspond- 
ing triacetate, colourless plates, m. p. 72° (corr.)], which is oxidised 
by concentrated nitric acid to the dicarboxylic keto-acid (annexed 
formula IV), colourless needles, m. p. 218° (corr.). The Utter 
substance is converted by phenylhydrazine into the compound, 
C 16 Hi 6 0 4 N 2 , small, colourless needles, m. p. 251° (corr.). 

cycwHexanone is converted by four molecular proportions of 
formaldehyde into 2 : 2 : 6 : QdetrahydroxymethyleyehhexaneA-m, 
colourless, four-sided, double pyramids, m. p. 143° (corr.) [cor- 
responding tetra-acetate , colourless prisms, m. p. 140° (corr.)]. The 
presence of the ketonic group cannot be established directly, since 
the compound could not be caused to react with phenylhydrazine, 
semicarbazide, or hydroxylaminc, and the possibility of a cyclic 
structure is therefore not excluded. Indirectly, however, this can 
be effected, since the corresponding bismdhylene ether , colourless 
prisms, in. p. 150° (corr.), is reduced by alcohol and a large excess 
of sodium to the bismethylene ether of tetrahydroxymethylcycfo- 
hexanol which is identical with the product (formula 1) described 
above. The bisbenzylidene ether of 2 : 2 : 6 : 6-tetrahydroxymethyl- 
cyciohexane-l-one, long, colourless needles, m. p. 230*5° (corr.), 
is readily prepared from the parent substance, benzaldehyde, and 
hydrochloric acid and is resolved into its components by treatment 
with boiling mineral acid. 

2-Hydroxymethylcyc\ohcxane-l-one is prepared from equimolccular 
proportions of cyclohexanone and formaldehyde. It is a colourless 
liquid, b. p. 114 — 115°/16 mm., which is sensitive towards both 
acids and alkalis. It gives a monoacetate, a colourless liquid, b. p. 
134—136°/15 mm. (prepared by the aid of acetyl chloride in the 
presence of pyridine), and a pkenylhydrazone, small, colourless 
prisms, m. p. 129°. 

p-Methylcycfchexanone and formaldehyde (5'5 molecular pro- 
portions) give ±-metkyl-2 : 2 : 6 : iUetrahydroxymethykycMmiy- 
l-ol, small, colourless needles, m. p. 150° (corr.), which is further 
characterised by its conversion by acetic anhydride and sodium 
acetate into the penta-acetate , leaflets, m. p. 139° (corr.). 

The product obtained by the similar condensation of o-meth)l* 
eyefohexanone with formaldehyde could not be caused to crystallise, 
and was therefore treated with benzaldehyde and concentrate 
hydrochloric acid, whereby the bisbenzylidene ether of 2-methy - 
2:6: 6-trihydroxymethylcyciohexane-l-ol was obtained in colour- 
less prisms, m. p. 133° (corr.). Treatment of the ether with o 
aqueous hydrochloric acid leads to the production of 2-we S 
2:6: ^drihijdroxymdhyh^GXohexane-l-ol, short, colourless pn* 


m. p. 100° (corr.). 

Treatment of eyefopentanone with a large excess 


of formaldehyde 
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a s laked lime causes the slow formation of insoluble, amorphous 
fndensatioa products. With 4—6 molecular proportions of 
tifihyde an( * moderate quantities of slaked lime, 2:2:5: 5 
\^ r0 xphdhyhyclopeniane-l-one t colourless plates, m. p. 143° 
corr.), is produced. The presence of four hydroxy-groups is 
rtablished by the isolation of a tetrabenzoaie, colourless needles, 
m p. HI 0 (corr.). The compound, however, does not appear to 
pact with phenylhydrazine, semicarbazide, hydroxylamine, or 
hydrogen, cyanide; attempts to reduce it to the corresponding 
secondary alcohol were unsuccessful. It yields a bismethykne 
likr, m. p. 182° (corr.), and a bisbenzylidew ether, long, colourless 
needles, m. p- 206*5° (corr.). The bism ethylene ether is reduced 
tv sodium and boiling alcohol to the bismethykne ether of 2:2:5: 5- 
itmhydroxipnethykyehpen tane-l- ol, colourless plates, in. p. 81° 
irorr ) which gives a wmoaceMk, prisms, m. p. 106° (corr.). 


Conversion of Coprosterol into isoLithobilianic Acid. A. 

hSDATJS and Th. Riem.ot (Z. physiol Clem., 1923, 126, 277 — - 
50 j — Copr osterol , (I), when oxidised yields an acid, c 2 ,h,a. 
, is now shown that this acid on further oxidation yields iso - 
hobilianic acid, (II), m. p. 262° (dimethyl ester, m. p. 204°), 
id the constitution assigned to these substances has thus been 
^firmed. 


CjiH^CHo-CHMea 

y ' 

CH / 

/\/ 

CH a C — CH 2 

CH 2 CH CH a 

\/\/ 

OIWJH CH a 


CA<WI 

1 '~~T 

CH / 

CH 2 ^CH — CHj, 

CO„H CH ch 2 m 
* / \/ 
co 2 h ch 2 

W. 0. K. 


The Oxidising Action of Alkaline Potassium Perman- 
anate on Normal Phenyl-fatty Acids. Eugeni Stepan o- 
itsch Peshevalski (J . Jims, Fhys. Chem. Soc., 1917 — 1918, 49, 
67—572). — The oxidation of phenylafced fatty acids in the animal 
rgawsm has been shown by Dakin (A., 1908, ii, 964 ; 1910, ii, 795) 
ud by Knoop (A., 1905, ii, 46) to take place at the fl-carbon atom, 
t is now shown that hot alkaline permanganate in all cases attacks 
lie eaibon atom next to the phenyl group, a hydroxyl group being 
produced; this may then be further oxidised to a keto- and 
toally to a carboxyl-group, forming benzoic acid ; the remainder 
f the side-chain is oxidised to carbon dioxide or a dibasic acid, 
la the other hand, after the entrance of the first hydroxyl group 
ato the molecule, the next carbon atom may bo attacked and 
siuised to carboxyl, forming a hydroxy- or keto-acid (mandehc 
h phenylgivoxylic acid), the remainder of the side-chain being 
massed to carbon dioxide or a dibasic acid. Thus, phenylacetic 

a* 2 
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acid yields benzoic and phenylglyoxylio acids; phenylpropionici 
acid gives mainly mandelic acid, also some benzoic and oia]^ 
acid ; the latter are the main products from phenylbutyric acid, 
in addition to some phenylglyoxylic acid; phenylvaleric acid gi Ves 
the same three products in addition to succinic acid. The oxidation 
of phenylvaleric acid is thus an illustration of both the suggested 
processes : 


CH 2 Ph*CH 2 *CH 2 -CHo-C0 2 H -* [OH-CHPh‘CH 2 *CH 2 -CH 2 ‘C0 2 H] + 
Ph'COoH + cd 2 H‘(?Ho*CH 2 *CO a H or [0H*CHPh*C0 2 H + 
C0 2 H-CH 2 -C0 2 H]-> Ph-C0-C0 2 H+C0 2 H*C0 2 H. 

G. A. It. K, 


The Mechanism of Chemical Reactions. I. Reduction cj 
Amides and Oxidation of Amines. Karl Kindler [and, it 
part, F. Burghard, F. Finndorf, W. Dehn, 0. Giese, and P 
KOrding] ( Annahn , 1923, 431, 187—230). — It is already krmi 
that the addition of hydrogen sulphide to a nitrile group whid 
is not attached to a negative residue (Ph or CN) cannot be effects 
unless ammonium hydrogen sulphide is present (Bemthsen, A., 
1877 i 616). This is not due to the intermediate production of 
an amidine : R«CiN NIFCR-NH, _^ s > Mf 3 H-S:CR*NH 2) te- 
cause the action of alcoholic hydrogen sulphide, saturated at -10“,; 
on benzonitrile and dimethylamine at 80 — 90° leads only to tie 
formation of thiobenzamide in 100% yield ; if the. reaction pro- 
ceeded according to the above scheme, an IV-alkylthioamide would 
also be produced, since hydrogen sulphide acts on phenylbcnzeny! 
amidine, for example (Bemthsen, A., 1878, 788), as follows : 


NH:CPh-NHPh — V NHg'C(SH)’NHPhs 


-KH, 

>fCSPh«NHPh 


^CSPh'NKj 


-NH.Ph 

The promotion of this reaction by means of ammonium hydroger 
sulphide is therefore considered to be due to the intermediate 
formation of molecular compounds : 

R-C=N 2 * gH . CR;NH sh . OTi ^ 

sH'Cr:nh s:cr-nh 2 . 

This view is confirmed by the fact that alkali hydrogen sulphite 
are even more efficient catalysts than ammonium hydrogen WjJP 
Thus benzyl cyanide, heated for one and a half days at 7U 
alcohohc hydrogen sulphide saturated at —10°, does no g 
phenylthioacetamide, but if ammonia, dimethylammc, so 
hydroxide, or potassium hydroxide is added, the yield o 
amide is 77, 81, 89, and 91%, respectively. The 'JTTZi 
seldom Quantitative, because the reaction is reversible , * 
equilibrium : RCN+H.S ^ R-CS-NH, (89% theory) is 
in the presence of alcohohc sodium hydrogen sulphide, 
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phenylthioacetamide. In the presence of alkali hydrogen 
nlphide or dimethylammonium hydrogen sulphide in dry benzene 
lolution, the following thioamides are prepared from the relevant 
litriles in the yields stated. Thioacetamide, 66%; thiopropion- 
imide, 43%; tWp-toluamide, 78%; thio-0-naphthoamide, 88% ; 
phenylthioacetamide, 83%; thioamide of acetylmandelic acid, 
COoMe*CHPh*CS*NIL, 70%; phenylthiopropiommide , m. p. 87°, 
Aliphatic and aliphatic-aromatic selenoamides are produced 
in the same way. Phenylacetonitrile reacts at 80° with alcoholic 
hydrogen selenide, saturated at —10°, containing sodium hydrogen 
B elenide, giving an almost quantitative yield of phenylsdenoaeet- 
0 wide, glistening, white crystals, m. p. 92—92*5°; selenoacdamide , 
p p. 126 — 126*5°, is obtained in the same way, yield 17%, from 
^etonitrile. 

The action of phosphorus pentasulphide on amides (Hofmann, 
l 1878, 396) occurs in two stages. If the reaction is conducted 
n. * cold carbon disulphide solution, using N-dimethylbenzamide, 
he oily additive product, NIL/CR.'O . . . (S 2 )P*S*P{S 2 ) . . . 0£(NH 2 )R 
cf. Pfeiffer, Organischtr Mdekiilverbindungen, , 1922, 156), may be 
sclated. This is decomposed by means of water into the amide, 
phosphoric acid, and hydrogen sulphide, but gives thiobenzodimethyl- 
mide, m. p. 67° (corr.), b. p. 189— 182°/18 mm., in 93% yield, on 
King repeatedly extracted by means of warm xylene. The form- 
ation of the thioamide is considered to take place by an interchange 
)f oxygen and sulphur atoms in the additive compound, followed 
by dissociation. The following thioamides are formed with especial 
readiness in the presence of potassium sulphide, Thioacetamide, 
75%; phenylthioacetamide, 48%; phenylthiopropionamide, 45%; 
fr-methylthiobenz amide, 78%; phenyUhimcetoethylamide, colourless 
jpl&tes, m. p. 62*5 — 63° (corr.), 75%; phenyUh i oacetod imethyla mide , 
colourless crystals, m. p. 80 — 81° (porr.), 80%; $-phenylthiopro- 
yiondimethylamide, red oil, 83%. 

The reduction of phenylacetamidc by means of sodium and 
myl alcohol leads to the formation, not only of [3-phenylethyl- 
■mine, but also of di-(p-phenylethyl)amine. Moreover, secondary 
nd even tertiary amines are produced when thioamides are reduced 
>v means of aluminium amalgam in moist ethereal or alcoholic 
olution. Thus in ethereal solution the following amines are 
ormed from the corresponding thioamides. 88% Benzylamine, 
'% dibenzylamine, and traces of tribenzylamine. 84% p-Methyl- 
>enzylamine, 15% di- (p-methylbenzyl)amine. 26% p-Phenylethyl- 
tmine, 66% di-((3-phenylethyl)amine. 35% y-Phenylpropylamine, 
^%di-( 7 -phenylpropyl)amine, <CH 2 Ph-CH 2 -CH 2 ) 2 NH, b. p. 245°/35 
jm., hydrochloride, m. p. 203° (corr.) (cf. Rupe and Glenz, 
v oL, i, 100). In alcoholic solution, 69% benzylamine, 21% 
hbenzylamine, and traces of tribenzylamine; 74% p -methyl - 
pnzylamine, 15% secondary amine; 22% p-phenylethylamine' 

( 4 21% secondary amine are produced. To explain these results, 
e intermediate formation of an aminoalcohol, OH-CHRvNHj. or 
imothioalcohol, SH*CHR*NH 2 , is postulated, the production of 
primary, secondary, or tertiary amine from an amide being then 
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expressed by the following scheme, the reduction of a 
proceeding in an analogous manner : 

^r-ch:o 

I. C0R*NH 2 OH-CHR-NH, / 

^aR‘Ch:nh 


K-CHL-K 


(a) OH-CHR-NH 2 \ HaN-CHjR vttj .piJR.ATR.pW T? 

(b) R-CH:NH / ^ NH ^CHRNHCH 2 R^ RfCH;N<0H? 

21H ! ’ 

(c) R-CHO **•— t OH-CHR-NH-CH 2 R R-CH,-NHCHj 

hi. r-ch:nh N H 2 -CH R- HN(CH 2 R) c + J R-CH^NjCH.P^ 

In accordance with this explanation, secondary and tertiary amines 
are not formed in acid solution; the aminothio -alcohol, being un. 
stable to acids, undergoes fission to an aldehyde or to an aiding 
the latter being further reduced to a primary amine. Thus the 
electrolytic reduction of phenylthioaeetamide in alcoholic hydrogen 
chloride solution leads to a 63% yield of fi-phenylethylamine, and 
the reduction of thiobenzamide in dilute acetic acid solution hr 
means of iron powder in an atmosphere of carbon dioxide girts 
benzaldehvde in a yield corresponding quantitatively with the 
amount of unrecovered thioamidc. Moreover, the reduction of 
phenylthioaeetamide by means of aluminium amalgam in moist 
ethereal solution containing ethylamine gives p-phenylethylamint 
di-((3-phenylethyl)amine, and p-pheiiylethylethylamine, kydrocMorifo, 
whilst 3 • ph e ny lethy 1 dimethylamine is formed in the presence of 
dimethylamine. iV-Monoalkyl or dialkyl amides or thioamides also 
pass first into the aminoalcohol or aminothioaleohol. Hence the 
electrolytic reduction of thiobenzanilide in 80% sulphuric acid 
solution at 15 — 20°, using a current density 0*15 amp. /sq.cm., 
gives about 10% benzalaniiine besides considerable amounts of 
aniline and benzaldeliyde, whilst under similar conditions iV-benzo- 
thiodimethylamide gives benzyl dimethyl amine, dimethylamine, 
and about 40% benzaldehyde. The preparation of tertiary amines 
from thiodialkylamides may, however, be accomplished by reduc- 
tion in 60% sulphuric acid solution, using a current density 0‘3 
amp./sq. cm. -Thiobenzodimethylamide, phenylthioacetodimethyl- 
amide, and fi-phenylthiopropionodimethylamide give, respectively, 
benzyldimethylamine, 100%, (i-phenylethyldimethylaraine, 100%) 
and y-phenylpropyldimethylamine, 73%. Benzylmethylamine, 
p-methoxybenzylmethylamine, and p-phenylethylmethylamine are 
obtained in yields of 79, 84, and 83%, respectively, by the reduction 
of the corresponding thioamides in concentrated hydrochloric aaa 
solution. The reduction by means of aluminium amalgam o 
thioacetanilide, in ethereal solution, of thiobenzomethylamide, an 
•of thiobenzodimethylamide, in alcoholic solution, gives et'hylamhne ; 
100%, benzylmethylamine, 70%, and benzyldimethylamine, 61) /ci 
respectively. 

Benzylamine is oxidised to benzamide by means of cold alkalmt 
potassium permanganate (cf. Bamberger and Scheutz, A., 1 
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' 587), but at 100° only benzoic acid and ammonia are produced ; 
hence benzaldoxime is not an intermediate product. The parallel 
conversion of amines into thioamides by heating with sulphur 
(Wallach, A., 1891, 189) proceeds more readily, but has only been 
accomplished in the arylmethylamine series. Hence the reaction 
might be supposed to proceed through an aldime : 

OHjArNHjS -> SH*CHAr*NH 2 -> HjS+CHArINH 
or CHijArNH^S — ► CHAr:NH 2 ,HS H^+CHARNH, 

but for the fact that tertiary amines, which cannot be converted into ■ 
aldimes, undergo this reaction. Thus benzyldimethylamine gives 
thiobenzodimethylamide when heated for four hours at 180° with 
sulphur (2 atoms). 'That in the oxidation of amines an arnino- 
alcohol is primarily formed is supported by the fact (Pickard and 
Carter, T., 1901, 79, 520) that amino-alcohols can be oxidised to 
amides; moreover, both amino- alcohols and aminothio-alcohols 
uiay he converted into thioamides by heating with sulphur (see 
below). This is not merely dehydrogenation : OH*CHR*NR 2 +S=== 
R*C0*NR 2 +H 2 S, since the corresponding amides do not react with 
sulphur under similar conditions. Indeed, whether the amino- 
alcohol or the aldime is the intermediate product, the formation of 
a compound of bivalent carbon must be postulated : 

I. CHAriNICS ^ Ar-ONHRIS Ar-CS-NHR 

_n,o 

II. OHKJHArNRJS Ar*ONR 2 !S -* ArGS-NIL. 

+H *° /\ 

The aldehyde or ketone and ammonia or the amine are mixed in 
equivalent proportions, with cooling, and the mixture is heated 
with sulphur for three hours at 170 — 180°. Benzaldehyde and 
ammonia give thiobenzamide. p-Tolualdehyde and methylamine 
give thio-p-tdumethylamide, m. p. 55°. Benzaldehyde and (3-naph- 
thylamine give thiobenzo-$ -iiaphthylamide , m. p. 106 — 107°. Benz- 
aldchyde and di methylamine give thiobenzodimethylamide ; benz- 
aldehyde and diethylamine give thiobenzodiethylamide , b. p. 
194°/18 mm. Anisaldehyde and dimethylamine give thio-ip-metkoxy- 
ben2odifnetkylamide, m. p . 68 '5°, Phenylacetaldchyde and dimethyl- 
amine give phenylthioacetodimethylamide. Similar compounds are 
produced by the action of sulphur on aldimines and ketimines; 
these are prepared by heating an equimolecular mixture of a 
primary amine and an aldehyde or ketone at 80 — 90° for three to 
four hours, and distilling the product under reduced pressure, 
nenzylidencmethylamine gives N -methylthiobenzamide. ])~M ethoxy - 
bmylidenemthylamine , OMe*C 6 H 4 ,CH:NMe, b. p. 129— 130°/18 mm., 
gives y-methmx/lhiobenzoiiietkylamide, m. p. 108 — 109°. Benzylidene- 
o\Tnt*^ VeS fbiobenzanilidc and a-phenyldhylidenem£thylaminc , 

• erh.XMe, b. p. 96°/10 mm., gives phenylthioacetomethylamide. ' 
, ^yhhioacetodimethylamide is produced when acetophenone 
| r ^methylamine are heated with sulphur. Similarly, p-acetyl- 
1So e an( * dimethylamine give p-metJwxyph^nyUhioaceiodimethyh 
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amide , m. p. 75— 76°, whilst the products when diethylamide ^ 
used are, respectively, phmyUkioaedodiethylamide, b. p. 184°/12 
mm., and p - anisyUhioaeetodiethylamide , b. p. 220°/12 mm. j n 
these reactions, the migration of an alkyl group must occur. It jg 
suggested that the intermediate hydramine or ketimine formfl an 
amine sulphide ; this is followed by dehydration or migration of a 
hydrogen atom, giving an ethylene derivative, which then under- 
goes molecular rearrangement to the thioamide : 


— H,0 

OH-CMePh-NHMe — > OH‘CMePh*NHMe!S — > 

I 

CMePh:NMe — > CMePhStMelS 



CH 2 :CPh-NHMeS 


I 

CHaPh-CS’NHMe. 


It is indicated that amino -alcohols may be intermediate product 
in the" interconversion of amines and amides in plants and animals. 

Use is made of thioamides in the synthesis of hordenine and 
hydrastiniae. p-Nitrophenylacetodimethylamide, when treated 
with phosphorus pentasulphide and potassium sulphide, gives 
p-nUrophenyUkioacetodimethylamide, yellowish-green prisms or leaf- 
lets, m. p. 131° (con.), yield 90%, which on electrolytic reduction 
in 60% sulphuric acid solution gives p-amino - (3 -phenylethyUmelhil 
amine , NE 2 *C 6 H 4 -CH 2 ’CH 2 *NMe 2 , colourless crystals, m. p. 40-42° 
(corr.), b. p. 137 — 138°/6 mm., hydrochloride, m. p. 261° (con.}. 
By diazotisation and wanning in aqueous solution, hordenine is 
obtained in 95% yield. When the A-methylammonium salt of 
homopiperonylic acid is heated at 185—195° for two hours in an 
atmosphere of methylamine, an 85% yield of homopiperonylmelhyl 
amide , m. p. 106° (corr.), is obtained. This is treated with phoB- 
phoms pentasulphide and potassium sulphide, giving kmwpipmnyl- 
thiometkylamide , m. p. 136° (corr.), yield 82%, which is converted 
by electrolytic reduction in alcoholic hydrochloric acid solution 
into piperonylmethylamine, yield 80%, from which hydrastinine is 
obtained by the method of Decker and Becker (A., 1913, i, 290). 


The Resolution of p- and m-Nitrophenoxypropionic Acids. 
E, Foubneau and G. Sandulesco {Bull. Soc. chim., 1923, [iv], 
33, 459 — 465). — The resolution of o-nitrophenoxypropionic acid 
by means of cinchonine, strychnine, and yohimbine has already 
been described { loc . cit ., 1922, 31, 988), but the methods which were 
successful with the ortho-acid do not give uniformly good results 
with the meta- and para-acids. The cinchonine and cinchonidine 
salts of the para -acid are oily or gummy and fail to crystallise, 
whilst the crystallisation of the strychnine and brucine salts is 
good, but no resolution occurs. On the other hand, Z-p-mtro* 
pheno xypro pion ic acid was obtained in good yield by the fractions, 
crystallisation of the yohimbine salt. It melts at 89—90° and has 
[a]u — 63'7°. The d-acid was .obtained by means of the quinidine 
salt. For the resolution of the meta-acid strychnine § aVC f ? 
best results amongst the various alkaloids tried. The salt oj 
2 -acid crystallised out, and had a constant rotation after 
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s, [a] „ —25°. The free Z*m-nitrophenoxypropionic 
acid had m. P* W1 — 102°, and [«]# —51 *87°. G. F. M. 

Researches on Residual Affinity and Co-ordination. XVI* 
and Acid Salicylatotetranrminocobaltic Salts, 
gjfflr T. Morgan and J. D. Main Smith (T., 1923, 123, 1096- 

^Silver Derivative of Aminothiolhenzoic Acid. A. Feldt 

fTTS Pat. 1439624). — Interaction of a silver salt-, in particular silver 
’ferate with 4-amino -2 -thiolbenzoic acid yields the r/ym/nrmnd. 
AgS-C 6 H 3 (NH 2 )-C0 2 H } a colourless powder, m. p. ' 

Oxalic Acid Derivatives of Benzo- and p-Tolu-acetodi- 

nitriles. Erich Benary, Helene Soenderop, and Erich 
Beunewitz (Ber., 1923, 56, [2?], 910 — 917).— A continuation of 
previous work (cf. Benary and Schmidt, A., 1921, i, 776). 

1 Ethvl yAmino-b-cyano-oi-fato-y-phenylbutyrate, 

J 7 NH:CPh-CH(CN)-CO-CO a Et, 

lustrous plates, decomp. 165—167°, is prepared by the action of 
benzoacetodinitrile, ethoxalyl chloride, and pyridine in the presence 
of anhydrous ether. (The substance described under this name 
by von Meyer [A., 1914, i, 999] is actually the corresponding ^-deriv- 
ative.) It is converted by phenylhydrazine in acetic acid solution 
(50%) into i-cyano-l : 3-diphenylpyrazole-5-carboxyphenylhydrazide f 
PhO*C(CNWQ.QQ.jjj£*jjj£pj 1> neec ii egj m. p. 215 — 216°, which is 
N— NPh 

converted by prolonged treatment with A -sodium hydroxide solu- 
tion into ±-carbamido -\ : 3-diphenylpyrazole-5 - carboxyphenylhydr- 
azide, m. p. 269°. The cyano-compound is oxidised by potassium 
permanganate in the presence of acetone to 4-cycmo-I : 3 -diphenyl* 

1 PhC-rtrNi^ 

'pyrazole-5-carboxylic acid, N__^ p ^>C»C0 2 H, colourless needles, 

m . p, 216—217° (decomp.), which is converted by sodium hydroxide 
solution (10%) into 1 : 3-diphenylpyrazole-4 : 5-dicarboxylic acid, 
m. p. 197° (decomp.). Ethyl y-imino-(3-cyano-a-keto-y-phenyl- 
butyrate is transformed by alcoholic ammonia into the correspond- 
ing amide, NH:OPh-CH(CN)-CO*CO-NII 2 , lustrous leaflets, m. p. 
212—213° (decomp.) after progressive decomposition above 198°, 
and by the calculated quantity of cold A T -sodium hydroxide solution 
into the iminodacUme, 0 n H 8 O 3 N 2 , lustrous, quadratic leaflets, m. p. 
272° (decomp.). The latter substance is transformed by phenyl- 
hydrazine into the phenylhydrazide , 

NH:CPh-CH(CN)-CO*CO*NH-NHPh, 
matted needles, m. p. 279—280° (decomp.). Ammonium y-imino- 
P*® 'jano-a.-fato-y-phenylbutyrate, m. p. 181 — 183° (decomp.), was 
obtained in one instance from the products of the action of water 
at 60—70° on the ester and was converted into the copper salt, 
dark green, voluminous precipitate from which y- im ino- (3 -cyano - 
^-hto-y-phenylbutyric acid, an unstable compound, m. p. 132° 
(decomp.), is isolated by the action of hydrogen sulphide in the 
presence of ether. 
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Benzoacetodinitrile is converted by oxalyl chloride in the presence 
of ether and pyridine into oxalylbisbenzoacetodinitrile, C 20 H 14 0 v 
m. p. 217—218° (decomp.). 4 ’ 

p-Toluoacetodinitrile, ethoxalyl chloride, and pyridine in the 
presence of anhydrous ether give ethyl y-imino^-cyano-a-keto- 
y-p tolylbuiyrate, NH!C(C 6 H 4 Me)*CH{CN)'C0 , C0 2 Et, long, colour- 
less needles, m. p. 132—133° (decomp.), which is converted by 
phenylhydrazine into i-cyano- 1 -phenyl-^-p-tolylpyrazole-5-carboxl 
phenylhydrazide , C\„H 19 ON 5 , lustrous needles, m. p. 224— 225 s , 
and ±-carbamido- 1 -phenyl- 3- p - tolylpyrazole - 5 - carboxyphenylhyd razide, 
C 24 H 2 AN 5 , small needles, m. p. 266 — 268°. Oxidation of % 
cyanonydrazide by potassium permanganate in the presence of 
acetone leads to the formation of ^cyano-l-phenyl-^p-iolylpyrazole- 
^carboxylic acid , microscopic needles, m. p. 208—209°. Ethyl 
y-imino-^-cyano-a-keto-y-p-tolylbutyrate is converted by alcoholic 
ammonia into y-imino-fi-cyano-a-keto-y-p-tolylbutyramide, m. p, 
195—196° (decomp.) after darkening and incipient decomposition 
at 175°, and by iV-sodium hydroxide solution into the imino-lartone, 
C 12 H 10 O 3 N 2 , slender needles, decomp. 301°. Ammonium y-imino- 
fi-cyano-x-keto-y-p-totybutyrate, m. p. 165 — 166° (decomp.), is obtained 
as in the case of the corresponding phenyl compound and is similarly 
transformed into the capper salt and the free acid , m. p. 149° 
(decomp.). 

The compounds obtained by von Meyer {loo. cit.) from p-toluo- 
acetodinitrile are to be regarded as iV- derivatives. 

Q-Oxalylbisdiacetonitrile, C 10 H 10 O,jN 4j four-sided prisms which 
slowly become carbonised above 195°, is obtained from diaceto- 
nitrile, pyridine, and oxalyl chloride in the presence of anhydrous 
ether. H. W. 

The Constitution of the Truxillic and Truxinic Acids and 
the Action of Sunlight on the Cinnamic Acids and their Salts, 
A. W. K. de Jong ( Ber 1923, 56, [£], 818— 832). — The action of 
sunlight on the normal and acid salts of frflw-cinnamic acid has 
been investigated, the material being spread evenly over glass 
plates placed in shallow wooden boxes and not further covered, 
Under these conditions, lithium (rans-cinnamate gives p- and 
c- truxinic acids, the sodium and potassium salts yield only jMrui- 
inic acid, whereas methyl frms-cinnamate gives a-truxillic acid. 
Among salts of the bivalent metals, the stable strontium 
salt and the copper, cadmium, manganese, ferrous, and cobaltous 
salts do not give truxillic and truxinic acids. . (3-Truxinic acid i» 
exclusively obtained from the magnesium and nickel salts and from 
the barium salt after desiccation at 100°. The metastable strontium 
and the stable barium salts yield (3-truxinic and c-truxillic acids, 
whereas the metastable barium and the stable lead salts give p 
and S-truxinic acids. 8-Truxinic acid in large amount and on y 
a small quantity of (3-truxinic acid are obtained from the metasta 
lead salt, so that it does not appear improbable that the occurren ^ 
of the p-aeid is due to the partial transformation of the salt m o 
stable form . Exclusive production of c-truxillic acid is not obsen 
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Xhe strontium and barium salts after being heated during eight days 
do not yield a-truxillic acid when illuminated ; truxinic or truxillic 
acids are not obtained from the double salt derived from calcium 
benzoate and calcium trans- cinnamate. 

Among the hydrogen salts, the lithium and ammonium compounds 
yield ( 3 -truxinie and a-truxillic acids ; the production of the latter 
acid is probably due to the salts becoming moist and sticky, 
and thus converted into a mixture of free acid and normal salt. 
p.Truxiiiic acid is alone obtained from the strontium and barium 
compounds. The sodium and caesium salts yield {J- and S-truxinic 
acids, whereas (3-truxinic and e-truxillic acids are derived from the 
potassium compound. 

The author seeks an explanation of the polymerisation of the 
cinnamic acids in the hypothesis that the cinnamic acid molecules 
are held by the partial valencies of the double bond in such a manner 
that the latter are always parallel to one another. In the case of 
the fraws-cinnamic acid four possibilities present themselves as 
shown by the formula 
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The production of a-truxillic (I), (3 -truxinic (II), e-truxillic, (III) 
and 8-truxinic (IV) acids is thus readily explained. Considerations 
of symmetry show this property to decrease in the given sequence 
and the stability must consequently diminish in the same order. 
This is in good accord with the known properties of the a- and 
^•cinnamic acids, and the non-occurrence of the other two possible 
forms. Similarly, four forms are possible for the cfs-cinnamic 
acids as shown in the scheme : 


Ph CO, 
H C=€ 

I /I H /| 
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(VII) (VIII.) 


The symmetry and consequently the stability diminish in the 
given order. The formulae V, VI, and VII represent, therefore, 
the nuclei of the acids, m. p. 68°, 58°, and 42°, respectively. 

Illumination of the normal calcium salt gives p-truximc acid and 
a new acid , m. p. 214°, which is only formed in very small 
quantity. 

The following salts of cinnamic acid are described. The normal 
strontium compound crystallises when its aqueous solution is 
rapidly cooled in small, metastable needles which rapidly pass 
in contact with the solution into larger needles of the stable salt. 
Similarly, metastable barium cinnamate (4-2H 2 0) crystallises in 
lustrous, thin, hexagonal leaflets from its highly concentrated 
solution which pass into small needles of the stable form. The 
metastable form of lead cinnamate, small needles, is converted more 
slowly into the stable modification. 

The following acid salts have not been described previously. 
They are all anhydrous. The lithium salt, CgHYOaLfiCgHgC^, the 
rubidium , caesium, strontium, and barium salts. The corresponding 
calcium salt could not be prepared. For the purposes of comparison, 
the following benzoates have been prepared; the barium salt, 
(Ph-C0 2 ) 2 Ba,2Ph-C0 2 H, small, slender needles ; the strontium salt, 
(Ph-C0 2 ) 2 Sr,Ph‘C0 2 H, slender needles; the calcium salt, 
(Ph-CO^Ca.Ph’COoH. The ratio of acid to normal salt is not 
affected in the two'latter instances by the presence of an excess of 
acid. H - W * 

The Dinaphthanthracene Series. V. Ernst Peiliph and 
Reinhard Seka [with Molly Hausenbichl] ( Monatsji ., 1923, 
43, 615—619 ; cf. A., 1921, i, 728).— Pyromellitic anhydride readily 
condenses with p- xylene at 75° in presence of aluminium chloride 
to give a mixture of 4 : G-di-p-xyloylisophtkalic and 2 : 5-fih-p- 
xyloylterephthalic acids. The recrystallised mixture (m. p. 298) 
is converted by concentrated sulphuric acid into 1:4:8:11- 
tetramethyl-5 : 7 : 12 : H-dimphthanthr(idiquino7ie, greenish-yellow 
needles, darkening at 340° and charring at 385° without melting. 
This substance does not give a vat colour with alkali hyposulphite, 
but on oxidation with nitric acid passes into 5 : 7 : 12 : 14-d2fl«jW»»* 
anthradiquinone- 1 : 4 : 8 : 11 -tetracarboxylic acid (darkening at 
and charring at 325°), which dyes cotton pale rose-red shades ana 
with hyposulphite, affords a deep red vat colour, the latterbeco e 
blue in presence of alkali (cf. Seer, A., 1912, i, 571). F. • 
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The Dinaphthanthracene Series. VI. Eekbt Philuti and 
Retchabd Seka [with Wilhelm Figdob and Rudolf Nemeczbk] 
[Momteh., 1923, 43, 621— 631; ef. preceding abstract, and Fair- 
boume, T., 1921, 119, 1573). — Pyromellitic anhydride condenses 
with o-xylene in presence of aluminium chloride to give a mixture 
0 f 4 : §4i-mpdimdhylbenzoylisophthalic and 2 : 5-di-wp-dimethyL 
benzoylterephthaUe acids , separable into a sparingly soluble acid 
(m. p> 312°) and a soluble acid (m. p. 250°). The corresponding 
mixture of acid chlorides loses hydrogen chloride when treated with 
aluminium chloride, but no isolable compound results. 

Pyromellitic anhydride and anisole condense to give a mixture 
(m. p. 200 — 250°) of 4 : Sdi-p-methoxybenzoyihophthalic and 2 : 5-di- 
y-mthoxybenzoylterephthalic adds , which may be separated by 
crystallisation from water. The 2 : 5-acid (sparingly soluble) melts 
at 31P, the 4 : 6-acid (more soluble) at 285°, with previous dis- 
coloration. Neither acid is convertible by means of sulphuric acid 
into a dinaphthanthradiquinone. 

Pyromellitic anhydride condenses with quinol dimethyl ether to 
give a poor yield of the two expected di-2 : bdirnetkoxybenzoyliao - 
phtMic and -terepkthalic acids (green product, m. p. about 220°). 

Anthracene-2 : 3-dicarboxylic anhydride and benzene on con- 
densation give an ill-defined product, melting indefinitely at 130°, 
and giving, on oxidation, 2-benzoylanthraquinone-3-carboxylic acid, 
m.p. (indef .) 275°. Magnesium phenyl bromide converts anthracene- 
dicarboxylio anhydride into the corresponding diphenylphthalide 
derivative (yellow, m. p. 260°), and this, on oxidation, gives the 
corresponding anthraquinone derivative (yellow, m. p. 200°). 

Bromination of dinaphthanthradiquinone at 300° gives a mixture of 
products, of which the isolable one is a eh'6rcwu)-derivative, sintering at 
358 and melting at 363°. Nitration of the diquinone gives a dinitro- 
derivative, darkening and charring at 380^400°. E. E. T. 

The Symmetric and Mixed Esters of Carboxycamphor- 
acetic Acid and their Saponification Products. A. Hat.t^r 

and L. Palfray (Compt. rend., 1923, 176, 1193— 1197).— The 
following esters of carboxycamphoracetic acid having the general 
- , nTT /C(CK) 2 R')<JH«*C0 9 R 

formula C&H 14 <^q were prepared in the manner 


previously described (A., 1905, i, 601) by the action of the corres- 
ponaing lodoacetic ester on the sodium camphorcarboxylio ester : — 
ester, b. p. 199-200714 mm., [a], + 59-43° ; phenylt R)- 
wi%;(R ) ester, b. p. 233 — 235°/13 mm., m. p. 83°, [4, + 41-38°; 

)me%i(R) ester, b. p. 265-270°/16 mm., [a] D + 46-1°. 
n saponification by alkalis or mineral acids, only the acetic ester 
W group is removed provided the temperature is kept below 150°, 
fl ,^ arX) ^ c e ster (R') group proving exceptionally stable. The 
ove-mentioned diethyl ester furnishes therefore a carbeihoxy- 

mnphracdic acid of the constitution C 8 H 11 <^ 02Et) ' CH3 ‘ C ° !H , 

!S„L a ? e " r y stals > m. p. 117 — 118°. The dimethyl ester 
8 the corresponding monomethyl ester, m. p. 177—178°, 
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and the above phenyl methyl ester gives the same product. Xhe 
benzyl methyl ester gives the benzylcarboxylate, which forma ^ 
uncrystallisable oil. The action of hydrochloric acid on the est^ 
at 180 — 190° under pressure effects the hydrolysis of both eater 
groups with simultaneous elimination of carbon dioxide and forma. 

. „ TT ^CH'CH 2 , C0 2 H 
tion of camphoracdic acid, C 8 H 4 <,^q 

Md + 72*35°. 


m. p. 


84 — 85°, 
G. P. H. 


Condensation o! Diphenic Anhydride with Resorcinol. 

Fritz Bischoff and Homer Adkins ( J. Aim, 
Chem. Soc 1923, 45, 1030—1033). — Diphenic 
V DH anhydride and resorcinol are condensed by 
1 heating at 135 — 150° with zinc chloride, to 
give the 9 -lactone of 2'-(3" : 6'' : 9"-trihydr- 
oxyxanthenyl)diphenyU2-carboxylic acid (an- 
nexed formula), an amorphous, ruby-red glass, 
which reacts with bromine in alcoholic solution 
to give the corresponding 2" : 4" : 5" : 7". 
tdrabromo-denvsitive, a pinkish -yellow solid, 
Both these compounds give acetylated 



products which are insoluble in alkalis. 


W. S. N. 


The Sodium Salts of Phenolphthalein. Henry Bassett 
and Philip Halton (T., 1923, 123, 1291—1304). 

The Molecular Configurations of Polynuclear Aromatic 
Compounds. III. Diphenyl-3 : 5 : 3 / : S'-tetracarboxylic 
Acid. Harold Burton and James Kenner (T., 1923, 123, 
1043—1045). 


Derivatives of 2 : 4-Dinitrobenzaldehyde. III. Thomas B. 
Downey and Alexander Lowy ( J . Amer, Chem. Soc., 1923, 45, 
1060—1065; cf. A., 1920, i, 440; 1921, i, 337).— A number of 
Schiff bases derived from 2 : 4-dinitrobenzaldehyde are described; 
the intermediate condensation product with o-tolidine is formed 
in a 95% aqueous alcoholic solution, but the Schiff base is pro- 
duced in the presence of acetic acid. A number of tripheDyl- 
methane derivatives have been prepared by the condensation of 
2 : 4-dinitrobenzaldehyde (1 mol.) with a tertiary alkylated aromatic 
amine or substituted aromatic amine or phenolic substance (2 mok). 

The additive compound of 2 : 4-dinitrobenzaldehyde and o-tolidine, 
C 6 H 3 (N0 2 ) 2 'CH(0H)*NH‘C 6 H 3 Mc'C 6 H 3 Me-NH 2 , deep purple plates, 
m. p. 232°, is converted by acetic acid in acetone solution into 
2 : 4 - dinitrobenzylidene-o -tolidine, yellowish -red crystals, m. p. -k 
(decomp.), which reacts with acetic anhydride to give 2 :4-dt»dw- 
benzylideneacetyl-o -tolidine , orange-yellow needles, m. p. 231 o- 
The following Schiff bases are also described : 2 : 4 -dinitrobcnzjj • 
idene-opd.kfibroaniline, C 6 H 3 (N0 2 ) 2 *CHIN*C 6 H 3 C1 2 , bright orange 
plates, ra. p. 185°; 2 : 4-dinitrobenzylideJte-o-cklorMm^^ yeUow 
needles, m. p. 167*5° ; 2 : 4-dimYrobc^yZidene-p-cA7oroark/2ke, yelloff 
needles, m. p. 161*5°; 2 : IklinitoobenzylifaM 
red prisms, m. p. 229°. The following triphenylmethane deriva 
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, e described : 2" : H’-dinitroA : 4' -dihydroxytriphenylmctkane, 

H,(N 0 8 ) 2 *CH(C 6 H 4 *OH) 8> P ale yellow solid, m. p. 204°, which 
ves a ie/mfcnwwo-derivative, yellow needles, m. p. 234°; 4 : 4'-di- 
^ro-2 : i’-dinitrotriphenylmethane, m. p. 190-5° ; op-dinitrophenyl- 
;. 0 .4 '.cresolmethanc, m. p. 200-5°; opAinitrophenyMi-gwiacol- 
ethane, m. p< 221°; oip-dinitrobenzylidenediA-salicylic acid , m. p. 
j8«5° } all of which are yellow solids. 2 " : 4 "- -BinitroA : 4'-di- 
Sybmi^tnph^iylrncthane, yellow needles, m. p. 151*5°; the 
)r responding bisdiethyfamino-comyound, an unstable, dirty green 
)lid, and the bmzyldhylamino-com-pound, a brownish-yellow solid, 
he last three compounds give colour bases and dyes. The form- 
tion of o^-dinitrophmyldiA'-resorcinolmdhane, yellow, amorphous 
)lid, chars above 280°, red calcium salt, is accompanied by the 
reduction of 3 : QAikydroxy-9-opAinitrophcn.ylxanthene, a yellowish- 
jd, amorphous solid, which chars above 280°, which is also formed 
the condensation is carried out in the presence of zinc chloride at 
5—130°, or of sulphuric acid at 60° ; it yields a calcium salt and 
= fe/ra&romo-derivative, red prisms, dccomp. 290° (cf. J.S.C.L, 
923, 490a). W. S. N. 

I The Isomerism of the Oximes. XL Carbethoxy-deriv- 

Itives. Oscar Lisle Brady and Gerald Patrick McHugh 
1923, 123, 1190—1198). 

Peroxides of Monoximes. R. Ciusa and E. Parisi ( Gazzetia , 
)23, 53, i, 143 — 149). — m-Nitrobenzaldoxime peroxide, obtained 
tber by passing a slow current of nitrogen trioxide into an ethereal 
ilution of the oxime or by oxidising the latter by means of amyl 
itrite, has m. p. 131°, as stated by Ponzio (A., 1906, i, 593), and 
)t 105°, as given by Minunni and Ciusa {A., 1906, i, 187), or 124°, 
i given by Franzen and Zimmermann (A., 1906, i, 388). The 
ition of nitrogen trioxide on the oxime dissolved in ether yields, 

, addition to the peroxide, (1) a substance, probably m-nitro- 
aizonitrolic acid, N0 2 *C 6 H 4 *C(N0 2 )!N*0H, which reddens sodium 
rbonate solution and is converted by this reagent into a mixture 
: di-m-nitrobenzildioxime peroxide, m. p. 184°, and 3 : 4-di-w- 
tiophenylfurazan, m. p. 168°; (2) m-nitro benzoic acid; (3) a 
impound, m. p. 147 — 150°, which is identical with that described 
' Bamberger and Scheutz (A., 1901, i, 548) as ?n-nitrobenzenyl- 
oxime, but is more probably 3 : 4-di-m-nitrophenylfurazan ; 
) di-m-nitrobenzildioxime. w-Nitrobenzaldoxime peroxide is also 
itainable in small proportion by oxidising the oxime with either 
itassium ferricyanide or sodium hypochlorite. 

When heated at 50° in suspension in benzene, the peroxide 
rids di-m-nitrobenzaldoxime peroxide, 3 : 4-di-wi-nitrophenyl- 
razan, m-nitrobenzoic acid in large proportion, and a small 
oportion of a compound w r hich crystallises in colourless, rhombic 
ales, m. p. 124°, but has not yet been identified. T. H. P. 

Dehydration of Phenylhydrobenzoin. Stefan Danilov (J. 

GUm. Soc 1917, 49, 282— 289).— The dehydration with 
'/o sulphuric acid of phenylhydrobenzoin results in a mixture of 
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triphenylvinyl alcohol and triphenylaoetaldehyde, m the 
portions 4:1. Garder (Bull. Acad . roy. Belg [ui]» 34, 94), ^ 
used phosphoric oxide for the dehydration, obtained the ^ 
products, but erroneously identified the second of them as tnpheari, 
ethylene oxide. Triphenylaoetaldehyde has been described fc y 
Schmidlin (A., 1910, i, 368) as a substance of m. p. 218 , but it 
appears that he was mistaken in considering the substance ]* 
obtained as triphenylaoetaldehyde, and the compound now obtains] 
melts at 105—106°. Oxidation with chromic anhydride converted 
it into a mixture of triphenylacetic acid and tnphenylcarbiid, 
whilst alcoholic potash gave triphenylmethane. lnpkmyk^ 
aldoxime , colourless rhombic prisms, m. p. 190 1 ’ ^ nd . the L ^ 
carbazone , m. p. 223°, and phenylhydrazone, m. p. 142 , of tnphenyt. 
acetaldehyde were prepared. By the reduction with sodinn 
amalgam of the phenylhydrazone, triphenylethylanune, m. p, 130- 
131°, was obtained. Aluminium amalgam converts the aldehyd 
into triphenyleihanol, m. p. 110-111°. the pUnylurfUm of whiel 
m. p. 205— 208°, was prepared. Phosphoric oxide acts or, tb 
aldehyde to give triphenylvinyl alcohol, showing that a tento 
exists for the aldehyde to isomerise to a ketomc form. K. T. 

The Behaviour of certain Aromatic Hydroxy aldehyda, 
A. WiNDAUs and H. Schiele (Ber., 1923, 56, [B], 846-848).- 
Benzaldehyde is converted by iodine and dilute potassium hydroni 
solution at the atmospheric temperature into benzoic acid mg«| 
yield. Under similar conditions, salicylaldchyde loses the aldehyit 
group as formic acid and yields iodophenol; it is preferable tor* 
an excess of iodine which causes the almost exclusive producta 
of 2:4: 6-tri-iodophenol, whereas a mixture of mdophenoh > 
otherwise produced. The behaviour of p-hydroxy Wldehydei 
similar. ro-Hydroxybenzaldehyde, on ^ rttartand. JTO ■ 
iodo-m-hydroxybenzoic acid, needles, m. p. 219 22 0 ( K •> 
colourless needles, m. p. 49°), in which the position of the > oto 
atom has not been estabhshed. 6-Hydroxy-m-tolualdehyde d 
B-naphthol-1 -aldehyde behave similarly to o- “d p-hydroxyta 
aldehydes, the former giving 3 : 5 -di;i«l 0 - 4 -hy«iroxytolueni e, 
61—61*5°, and the latter yielding a-iodo-p-naphthol, m. £ 9. ■ 
Catalytic hydrogenation of salicylaldehyde dissolv s 
acetic acid at the® atmospheric temperature and prpssun jm * 

„ ? - I ,J. 1. - - , 1 , . ' la srvnverted into a-metbyl-P 


H.W. 


ditions, [J-naphthol-l-aldehyde' is converted into 
naphthol. 

Isomerism of Thioaldehydes. Emil Fromm and Cam™ 

Sohultis (Ber., 1923, 56, [B], 93 7 — 5 47 K h ®fXoaSehydeso«* 
have shown in a series of communications that ^ ^ 

usually in trimeric, but also m other pdymenc > 
under the most varied conditions it is possible to ^ 

single trithioformaldehyde or “ e * Tho substances ^ 

aldehydes give two isomeric tnthioaldehydes. T 
been regarded as cyclic sulphides, and their occmrenc^ m ^ 
modifications has been explained in accordance 
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Mrans *is omerism . This conception appeared adequate until 
isberg (A., 1912, i, 646 ; 1913, i, 818 ; 1914, i, 185, 797) announced 
, $ SC overy of a second £-trimethylene trisulphide, and of a third 
trithiobenzaldehyde, the existence of which is not explicable 
the theory of stereoisomerism. A repetition of Hinsberg’s 
has shown that the compounds described by him do not exist, 
[he crude product obtained by the action of hydrogen sulphide 
formaldehyde in the presence of hydrochloric acid has the Bame 
itiug point (216°) as pure trimethylene trisulphide. The com- 
rnds, however, are not identical. The crude material is a highly 
*• 1 t 0 f the type 


rar L* . . . SOH^ 


S-CHg 

ich loses a small amount of sulphur when recrystallised and 
Ids pure trimethylene trisulphide, ra. p. 21G°, in accordance 
; h the scheme: (H a CS)*+S — > a/3(H a CS) 3 +S. It is converted 
concentrated hydriodic acid into the highly polymerised di- 
rcaptan, HS-CH 2 'S-CH 2 -S . . . CH 2 *S*CH 2 «SH, decomp. 247°, 
ich loses small amounts of hydrogen sulphide when recrystallised 
1 gives trimethylene trisulphide, m. p. 216°. The latter cannot 
transformed by any known method into the mercaptan or 
ulphide. The products also behave differently when oxidised, 
e crude material gives a highly polymerised sulphoxide, 
cnr /SO’CH a . . . SCK^J 
Uti^go— — — — SO^ 112 ’ 


ich is reduced to the mercaptan, decomp. 247°, whereas the 
re trisulphide yields the corresponding sulphoxide, 

ot »< 1S£§> so ’ 

jorap. 270°, which, when reduced with hydriodic acid, gives 
methylene trisulphide, m. p. 216°, and its di-iodide, C 3 H 8 S 3 I 2 , 
all, dark red leaflets, m. p. 100 — 110°, and tetraiodide , C 3 H 6 S 3 I 4 , 
rk violet prisms, decomp. 100 — 105°, but not the substance, 
:omp. 247°, 

With tribenzylidene trisulphides the relationships are more com- 
cated but Kinsberg's main error appears to consist in the suppo- 
ion that the pure a- and fl-varieties yield different oxidation 
xlucts when treated with hydrogen peroxide. This is, however, 
possible since in the presence of even a deficiency of the reagent 
J a-form is converted into the ^-modification and the oxidation 
xlucts are therefore necessarily derived from the latter. The 
xlucts obtained by treating tribenzylidene trisulphide with 
■table amounts of hydrogen peroxide are tribenzylidene trisulph- 

Jq^CHPIi, small needles, rm p. 240°, tribenzyl - 


me trimlphone, SOo^Qyp^J^^CHPh, a white, chalky powder 

uch does not melt below 340° (the sodium salt, C 21 H 17 0 6 S 3 Na, 
salt, C 21 H 17 0 3 S 3 K, additive compound with pyridine, * 
iHi 8 0 6 S 3 ,C 5 H 5 N, slender needles, and the dimethyl derivative, 
p. 248°, are described), and tnbenzylideneoxidedisulphemde, 
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0 <^gp^’gQ^>€HPh, or tribmzylideneoxidesulphidemiph^ 
°<CHPh^SO> CHPh , cr y sUls - m - P- 195 “- The substances ate J 


stable towards aqueous solutions of alkali hydroxides, by 
of which they can be separated from one another. Since this 
treatment also causes the production of benzaldehyde and sulpj^ 
dioxide, there are always components of the crude product which 
are unstable towards alkali, but have not been investigate 
further. The tetroxide and pentoxide which have been describe 
by Hinsberg are mixtures of these three or four products. Keduc* 
tion of the trisulphoxide by hydriodic acid gives a product which 
usually contains iodine and has m. p. 180 — 215° according to the 
degree of purity. When recrystallised, it yields pure p-tri benzyl, 
idene trisulphide, m. p. 216°. The product is invariably crude 
P-trithiobenz aldehyde and not the new Sdsomeride, as assumed by 
Hinsberg. 

If a- or p-tribenzylidene trisulphide is oxidised with a large 
excess of hot hydrogen peroxide, a product, decomp. 295° is 
obtained which, in consequence of its insolubility, cannot be re- 
crystallised. It is a mixture which is resolved by treatment with 
aqueous alkali hydroxide solution into tribenzylidenetrisulphone, 
tribenzylideneoxidedisulphoxide, benzaldehyde, and sulphur dioxide 

H. W. 


The Oxidation of 1 : 3-Dimethyleyclohexan-4-one, and the 
Synthesis of ci/cfoPentane Diketones. Marcel Godchot 
(Compt. rend., 1923, 176, 1151 — 1153). — The oxidation of 1 :3-di- 
methylcyc/ohexan4-one with cold 3% aqueous permanganate 
furnished a 70% yield of 8-acetyI-y-methylvaleric acid together 
with a small amount of p-methyladipic acid formed by the further 
oxidation of the ketonic acid. The $-acetyl-y>methyivaleric acid 
is a colourless liquid, b. p. 177°/20 mm., with 4 7 1*4599, and d 17 
T078. Its semicarbazone melts at 136°, and the ethyl ester boils at 
130°/18 mm., and has d 17 0*9715, and 4 7 1*4334. The internal 
condensation of this ester by means of sodium ethoxide gave a 
75% yield of a p -diketone, 2-acetyl- 1 -metkylcyclopentun-'S-m, 

V H 2 ^>CH«COMe, an agreeably smelling liquid, b*. p. 89- 
OHg’vJiiMe 

90°/12 mm., and having d 16 1*029, and tz}, 6 1*4756. It gives an 
intense violet coloration with ferric chloride, and forms with semi- 
carbazide a disemicar bazone, C 10 H 18 O^ 6 , m. p. 240° (decomp.), 
and a earbamylpyrazole, m. p. 120°, arising from tile anhydrisation 
of the monosemicarbazone. On treatment with sodium and methyl 
iodide, the p-diketone was converted into 2 -acetyl -l : 2 -dimethyl 
cychpentan-3-one, a colourless liquid, b. p. 99 — 100°/14 mm„ and 
having d v 1*020, and n}? 1*4585. Its monosemicarbazone melts a 
240°. On treatment with aqueous alkali hydroxide, it is c0 ^ e JJr 
into h-acetyl-y-methylhexoic acid , b, p. 164°/10 mm,, with d 1 lwg 
and n\f 1*4631 ; the ethyl ester has b. p. 134 — 135°/13 1 ® 

0*9865, and 4*1*4488. 
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Action of Ammonium Cyanide on Dilcetones. H. D. Dakin 
l 0( j c. R. Haeington (J. Biol. CUm. f 1923, 55, 487— 494),— A 
btudy of the action of ammonium cyanide on a-diketones, with a 
y eW J to the synthesis of homologues of diaminosuccinic acid, has 
ghown that the reaction does not result, as expected, in the form- 
ation of aminonitriles, but usually leads to a fission of the carbon 
chain between the two carbonyl groups. Thus, benzil is converted 
practically quantitatively into benzamide and benzaldehyde 
cyanohydrin, the same products being also formed by the action 
0 f anunonia on benzil dicyanohydrin; anisil, piperil, and furil 
undergo analogous decompositions ; m-dimtrobenzil yields wi-nitro- 
benzamide and an oil which is probably a condensation product 
between m-nitrobenzaldehyde or its cyanohydrin and dinit ro- 
benrii, and is converted into a glyoxaline derivative when heated 
ffitli sodium hydroxide and acidified ; diacetyl and phenylglyoxal 
appear to give glyoxaline derivatives. The following ketones are 
practically unaffected by ammonium cyanide : benzoin, distyryl 
ketone, benzoylacetone. E. S. 

The Electrolytic Oxidation of Benzene to p-Benzoquinone, 
and the Electrolytic Reduction of Quinone. A. Seyewetz 
and G. Miodon {Bull Soc. chim ., 1923, [iv], 33, 449— 459).— A 
study was made of the conditions governing the electrolytic oxid- 
ation of benzene with the object of securing a maximum yield of 
jj-benzoquinone. The optimum conditions whereby a yield of 
65% of p-benzoquinone was obtained were found to lie within 
very narrow limits, and are summarised as follows : Electrodes of 
pure lead with a very homogeneous surface, separated by a dia- 
phragm of porous pot unattackable by sulphuric acid. A* current 
density of 4 amperes per sq. dem., under 3*2— 3 '5 volts. An 
electrolyte consisting of a solution containing 25% of sulphuric 
arid, 33% of acetic acid, with which is emulsified two-thirds of its 
volume of benzene in presence of 1*0 — 1*5% of finely divided lead 
sulphate as catalyst. The temperature must be maintained at 
24°, and as soon as the benzene contains 1% of benzoquinone in 
solution it must be transferred from the anodic compartment to 
the cathode, otherwise a destruction of the p -benzoquinone com- 
mences, which rapidly diminishes the yield. The emulsion is 
produced by means of a helicoid stirrer rotating at 1,200 revolutions 
per minute inside the anodic compartment. The yield of p -benzo- 
quinone rapidly falls with rise in temperature, and becomes zero 
at o5°. Traces of silica dissolved in the electrolyte cause a notable 
decrease in the yield. The reduction of the ^-benzoquinone to 
quinol when the benzene solution is transferred to the cathodic 
compartment is practically quantitative. The optimum tem- 
perature is 40°, and the presence of 1 % of vanadic acid as catalyst 
is advantageous. The quinol is dissolved by the aqueous electrolyte 
J 8 i ^, ls filmed, and the concentration can be allowed to increase 
the saturation point without any disadvantage. The benzene - 
us freed from p - benzoquinone is then returned to the oxidising 
e anc * the process is thus rendered continuous. G. T?. M. 



ABSTRACTS OP CHEMICAL PAPERS. 


Synthesis of 4-Hydroxy-l : 2-dimethylanthraqnin^ 

Arthur Fairbourne and John Mildred Gauntlett (T 1} 1923 
123, 1137—1139). 

A New Class of Free Organic Radicles. II. 

Scholl [with Herbert Hahle] (Ser., 1923, 56, [22], 918—936; c f 
A., 1921, i, 872). — Further investigation of the benzoyloxanthronyb 
has led the authors to a somewhat modified conception of tfaeif 
constitution. They are now regarded as members of a class of 
nitrogen -free organic radicles which were hitherto without analogues 
They are distinguished from the triarylmethyls and the metallic 
ketyls by their slight sensitiveness to free oxygen and, in particular, 
by their ability to react with three atoms of bromine or to acquit 
three hydroxyl groups when titrated with permanganate until 
colourless. They appear to behave as tervalent radicles, but this 
is only apparent, since only two of the three equivalents of bromine 
or hydroxyl are retained, whereas the third removes the hydroketyl 
hydrogen in the second phase of the reaction in the form of hydrogen 
bromide or water, so that ultimately only one valency is saturated. 
In reality, therefore, they are univalent radicles. This is directly 
shown by the reaction with permonosulphuric acid, whereby only 
one hydroxyl group is introduced. Incidentally, this group also 
indirectly removes the hydroketyl hydrogen as water, so that 
ultimately in the final product one valency less is saturated than 
in chlorobenzoyloxanthronyl. Both processes, however, are charac- 
teristic of a univalent radicle. Towards chromic acid, the oxan- 
thronyls appear to behave as bivalent radicles, probably as a 
consequence of the formation of peroxides. 

The benzoyloxanthronyls are, however, univalent radicles of a 
peculiar type, and contain the characteristic arrangement of atoms 
v p, rn indicated in the annexed formula. The 
np -H hydrogen atom closes an internally-con* 

Ub <C 6 H 4 ^ ^ plex, seven-membered ring and shares its 
X - affinity with the two carbonyl oxygen 

atoms, so that these make demands on the two radicle-carbon 
atoms intermediate between those of carbonyl oxygen atoms 
and ordinary hydroxy-oxygen. The affinity of the free radicle 
valency is therefore not concentrated on a single tervalent 
carbon atom as in the triaryl-methyls or the simple metallic 
ketyls, but is distributed, generally in a non-uniform manner, 
over two carbon atoms. The benzoyloxanthronyls therefore 
contain two carbon atoms which may be regarded as together 
being septavalent. They are distinguished from the true 
carboxylic acids according to the conception of Hantzsch by their 
radicle nature, and before all by the firmness of retention 

non-ionisability of the hydrogen atom. 

l-p-Chlorobenzoyl-9-oxanthronyl is prepared according to t e 
method of Schaarschmidt {A., 1915, i, 566, 696; 1916, i, 40 ) y 
treatment of 1-p-chlorobenzoylanthraquinohe with alumuu 
bronze and concentrated sulphuric acid, but satisfactory resu 
are only obtained if the pure ketone is used as initial , 
Reduction can also be effected with stannous chloride and g 
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tic acid or by ferrous sulphate in glacial acetic and hydrochloric 
600 . f£k e molecular weight of the substance in freezing nitro- 
uLpne corresponds with the simple formula, C^H^Cl. The 
tohate, C 21 H 12 0 3 C1 j 2H 2 S0 4 (cf. Schaarschmidt, loc . cit .), has now 
h n isolated in the homogeneous condition in the form of dark 
erald-green needles. Oxygen does not appear to react with the 
eD rnDOund dissolved in nitrobenzene in the dark during four hours 
®? ^ atmospheric temperature, and attacks it but slowly when 
the temperature is raised. In daylight, the substance disappears, 
but only twice as rapidly as when it is illuminated under carbon 
dioxide. In either case, the reaction is one of dehydrogenation of 
the p-chlorobenzoyloxanthronyl to ^-chlorobenzoylanthxaquinone. 
Under carbon dioxide, the oxanthronyl itself, and possibly the 
solvent, act as hydrogen acceptors, whereas in the presence of oxygen 
this role is played by the gas and the primarily formed hydroperoxide, 
the presence of which cannot be established at any stage of the 

reaction. .... 

Xhe product of the action of bromine on p-chlorobenzoyloxan- 
thronyl has been isolated by cautiously adding the latter to an 
excess of the halogen. Analyses of the not perfectly homogeneous 
product indicate the composition C 21 H u 0 3 ClBr 2 . The product is 
transformed into bromine and p-chlorobenzoylanthraquinone when 
heated with water or acetic acid. 

p-Chlorobenzoyloxanthronyl dissolved in nitrobenzene can be 
sharply titrated with acid permanganate solution, three equivalents 
of oxygen being required for the decolorisation of each molecule ; 
the primary product has not been isolated, but chlorobenzoyl- 
nthraquinone and iodine are obtained when it is treated with 
otassium iodide and steam. 

Titration of p-chlorobenzoyloxanthronyl with chromic acid can 
ie effected when the former is dissolved in nitrobenzene and the 
atter in glacial acetic acid, or both are dissolved in concentrated 
ulphuric acid. In either case, one atomic proportion of oxygen 
s required for each molecule of the ketone. 
p-Chlorobenzoyloxanthronyl is rapidly converted by nitric acid 
)r nitrogen peroxide into p-chlorobenzoylanthraquinone ; on the 
)ther hand, it appears to be stable in nitrobenzene solution towards 
nitric oxide. 


Quiw$i$-$.cklorobe7izoylomnthronyl ether , 

C 6 H 1 (-0-C{OH)-CeH 3 -d^>C 6 H 1 ) 

' C0-C 6 H,C1 

is prepared as a white powder with a pale yellow tint by the action 
of p-benzoquinone on p-chlorobenzoyloxanthronyl in the presence 
of glacial acetic acid. It is perfectly stable at the atmospheric 
temperature even in the presence of air. It begins to dissociate 
at about 100°, and at 130 — 140° exhibits the dark bluish-violet 
colour proper to the oxanthronyl, whilst ^-benzoquinone sublimes. 
In solution, dissociation co mm ences at the atmospheric temperature 
bo that they show the same colours as very dilute solutions of the 
radicle itself. The addition of the quinone appears to take place 
m two stages ; the union of molecular proportions of the components 
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occurs slowly, after which the second molecule of the radicle is 
rapidly added. H. W. 

Ethyl Fenchylxanthate. Sergei S. Nametkin and (Mllk) 

A. S. Selivanova {J. Russ. Phys. Chem. Soc., 1917, 49, 417 — 425). 

Ethyl fenchylxanthate gives on decomposition a mixture of cydo. 
fenchene and fenchene. Pure fenchyl alcohol is shown to melt 
at 49°, not at 45°, as is generally accepted, the lower m. p. being 
due probably to the presence of an isomeric isofenehyl alcohol 

R. T. 

A Method for Resolving some Racemic Alcohols into their 
Optically Active Components. A. Windaus, F. Klanhardt, 
and R. Weinhold (Z. physiol. Chem.., 1923, 126, 308 — 312).— The 
double compound of the alcohol with digitonin is formed (cf. this 
vol., i, 590), and on recrystallising this compound resolution is 
obtained, and the alcohol is then obtained free from digitonin by 
distillation in a vacuum or in steam. In this way, resolution has 
been effected of di-a-terpineol, c??-ac-tetrahydro-[3-naphthol, and of 
carvomenthol. Phenylmethylcarbinol, on the other hand, remained 
inactive. W. 0. K. 

Homologues of Camphor. I. S. S. Nametkin and (Mllb) 
Anna M. Chuchrikova {J. Russ. Phys . Chem. Soc., 1918, 50, 254— 
263). — §-Meihylcamphor> b. p. 213 — 213*5°/767 mm., m. p. 168— 
168‘5, is synthesised in the following way. Mcthylfenchyl alcohol 
is prepared by the action of magnesium methyl iodide on fenchone, 
and converted into methylfenchene by dehydration with potassium 
hydrogen sulphate. Boding with glacial acetic acid converts methyl* 
fenchene into acetylmethylhobomeol, b. p. 110°/14 min., 0*9714, 
w 20 1 -4634, and this, on hydrolysis, gives methylkobornwl, in. p. 
191—192°, b. p. 219— 219*57753 mm. Its phenylurettone, m. p. 
101 — 102°, and hydrogen phthalate , m. p. 167 — 168°, were prepared. 
By means of strong nitric acid methyliaoborneol is converted into 
methylcamphor, the semicarbazone of which, m. p. 251°, and oxim, 
m. p. 131 — 132°, were prepared. Methylbomeol , b. p. 219—220 / 
758 mm., m. p. 183—184°, was prepared by acting on methylcamphor 
with sodium in alcoholic solution, and its phenylure than e , white 
needles, in. p. 108°, and hydrogen phthalate, m. p. 186°,* were pre- 
pared. Oxidation of methylcamphor with alkaline potassium 
permanganate gives methylckcarnphoric acid , m. p. 185—loh , 
which on heating is changed into the anhydride , m. p. 205— 10b . 

Catalytic Oxidations with Platinum Black. I, Oxidation 
of Buchu-camphor. Guido Cusmano ( Gazzetta , 19^, w, 

158 — 164). — When exposed in ethereal solution to the action o 
oxygen or air in presence of platinum black, buchu-camp or 
rapidly converted principally into four compounds, forming ^ 
pairs of related compounds : (a) C 10 H 18 O 4 (I) and l /> 

these compounds, previously unknown, retain the cyniene sJ e > 
and the first of them is readily converted into the second, w 
exhibits the phenolic behaviour of buchu-camphor and is 
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rovisionally oxybuchu -camphor. ( b ) C 10 H 18 0 4 (III) and C 10 H 14 O 3 
ra\ Compound (IV) is an acid and was described by Semmier 
n d Mackenzie (A., 1906, i, 373), who obtained it by the internal 
chvdration of an open-chain acid occurring among the products 
f oxidation of buchu-camphor by means of permanganate : 

H 3 -C0-CH 2 -CH J -CHPr^CO-CO 2 H>CO 2 H-C<gO^ C p ^>CH 3 (IV) ; 

bis open-chain acid may possibly represent an intermediate stage 
i the formation of compound (IV) by the action of lead peroxide, 
. Dr esence of dilute sulphuric acid, on compound (III), to which is 
scribed the formula OH*CHMe-CH 2 -CH 2 -CHPr^CO-CO ? H. This 
ction of lead peroxide results also, at the same time, in elimination 
•om acid (III) of carbon dioxide, with formation of another acid, 
hich may have either the formula 0H-CHMe-CH 2 -CH 2 *CHPr^*C0 2 H, 
r a lactonic or ketonic structure. In addition to the above four 
roducts, the oxidation of buchu-camphor by oxygen in presence 
f platinum black yields small proportions of an oxythymoquinone 
pd of another compound, not yet characterised. 

The compound C 10 Hj 8 O 4 (I) crystallises in colourless, irregularly 
kagonal laminae of vitreous lustre, m. p. 126 & (decomp.). 
Qxybuchu-camphor, C 10 H 16 O 3 , formed from the preceding com- 
nd either by heating it at its melting point or by decomposing 
potassium salt by means of carbon dioxide, crystallises in colour- 
, transparent rhombs, m. p. 75 — 76°, has a faint, pleasant odour 
jmbling that of thymol, volatilises unchanged, and in alcoholic 
ition gives a violet-black coloration with ferric chloride, 
lie acid, C 10 H 18 O 4 (III, see above), forms long, colourless, 
:rous, acicular crystals containing water of crystallisation, 
ich is lost in a desiccator. It is monobasic and forms crys- 
ine ammonium and barium salts and a sparingly soluble silver 

•hr compound (IV), even when prepared as described by Semmier 
[Mackenzie (loc. cit.), the m. p. 190° is found, these authors giving 
p. 182°. T. H. P. 

Chemical Actions of Light. G. Scagliarini and Giuseppina 
^adim ( Gazzetta , 1923, 53, i, 135 — 139). — The indirect auto- 
mations of certain compounds have been investigated, 
fenchone and toluene, exposed for some months to the action 
light in presence of oxygen and w ater, yielded carbon dioxide 
l benzoic and acetic acids. Under similar conditions, fenchone 
1 alcohol gave carbon dioxide, acetic acid, a small proportion 
oxalic acid, and a compound, b. p. 83°, containing 49 39% C 
1 11*32% H. Pinene and oxalic acid yielded a large proportion 
resm, together with acetic acid, 
icetone and geraniol gave a compound, 

CMe 3 :CH‘CH 2 -CH 2 -CMe:CH-CH(OH)‘CMe 2 ‘OH, 
a liquid, b. p. 208 — 210°/14 mm., d 0'96. Acetone and menthol 

' e the compound ^HMe*CH 2 ' C (OH ) *CMty 0 H ^ jg*- 

CH 2 *CH 2 — CH*CHMe 2 ’ P * 
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200°/15 mm., d 0*95 

' nr 


Acetone r and borneol yielded the compos 
~~ "IHg 


)H 2 ch 


CHa” CMe-C(OH)-CMe 2 -OH 

b. p. 160 o /20 mm., d 0'99. 


T. H. I 


The Action of Hypochlorous Acid on Bornylene. Geqegi 

Gerald Henderson and John Alexander Mair (T., 1923 
123, 1155—1161). 

Pinocamphane. S. S. Nametkin and Anna Jarzev (fa 
1923, 56, [B], 832 — 833) — Pmocamphone is converted by hydj 
azine hydrate at 190—200° into the corresponding hydrazm, 
colourless liquid of unpleasant odour, b. p. 134 135°/22 m 

df 0-9917, 71 20 1*5155, which is transformed!] 

CH 2 —€li- OUg potassium hydroxide in the presence of platb 
I ^Me 2 ised clay or by sodium ethoxide, at 170-18! 

/-tt into vinocampJume (annexed formula), b. ; 
OH CHMc“CH 2 ^3.5 — lG4°/747 mm., 164'5 — 165°/763 mu 
d 20 0-8558, n 20 1*4611. The product does not appear to be identic 
mth the dihydropinene obtained previously by the authors by tl 
catalytic hydrogenation of l- a-pinene by Sabatier s method. 

J H. W. 

West Australian “ Sandalwood Oil . 11 B. Sanjiva Rao u 
J. J. Sudborqugh (J. Ind. Inst. Sci. t 1923, 5, 163-—176)— T 
so-called West Australian sandalwood oil is derived from a t 1 
(Fusanus sjneatus, R.Br.) quite different from SaMum alk 
Linn from which genuine East Indian sandalwood oil is obtain! 

^Tu/l* 0'957— -0'972 ; 150 19-1-510; bf-gj 

to —7*7°; total alcohols as santalol (C 15 H«0), 69 3--ott)_ 
esters as santalyl acetate, 2-3— 6’5%; acid value, -9-S 
The alcohols present are isomeric with the two santalols presort 
East Indian oil and have been termed «- and p.fusanols. Ib 
fusanols yield hydrogen phthalates and phenylurethanes ite t 
that they react much more slowly than the santalols with P 
anhydride indicates that they are probably secondary, not p» 
alcohols. From their molecular refractions it is probable that 
the fusanols are bicyclie compounds ■containing two 

C u H 24 0, hasb.p. * JB 


d&W 

H C.B 


[0,126 4-5-7 <> .* 0 p.jF , ii«MoI has h. 

njfTsiOO, [*B 5 +26°. 

p-Amyrin from Manilla Eleim 

Eollett and Klothium Bbatke ( Monatsh , 1923 > b 8 aniy 
cf. this vol., i, 476). Potassium pe»nlphate c<«iverta P^? 
in acetic acid solution, m presence of sulphimc w 

p-amyrin acetate, leaflets, m. p. 29I—-9- 

sulphuric acid to give a yellow solution with a redtoh 
escence. The acetate, on hydrolysis with methyl-alcoM ;(j 

hydroxide, gives oxy-$-arnynn, CjjHjjO’OH, p > 
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behaving like the acetate with sulphuric acid, and giving 
at' substance when treated with sodium acetate and acetic 
1 hydride. Oxy-[3-amyrin, on oxidation, in glacial acetic acid 
Sion, with chromic anhydride, gives oxy-fi-amyrone, 

} /lies 'm P* 216 — 217° (yellow solution in sulphuric acid; ox%me , 
^H 48 6 :N-OH, m. p. 248—251° [decomp.]). E. E. T. 

The Glucosides. Henri H£rissey (Bull. Soc. chim., 1923, 
i 33 349—413). — Lectures delivered before the Societie chimique 
e France, January 18th, 20th, 1922. G. E. M. 

The Biose of Amygdalin. Richard Kuhn (Ber. y 1923, 56, 
R 1 857—862). — As a result of their experiments on the methyl- 
hon of amygdalin, Haworth and Leitch (T., 1922, 121 , 1921) 
lave drawn the conclusion that the disaccharide of amygdalin has 
he structure of maltose, but the available evidence was not sufficient 
o enable them to decide whether its stereochemical representation 
hould be that of a glucose-a- or - 0 -glucoside. This point has now 
K en elucidated in favour of the latter conception by observation 
)f the mutarotation of the glucose which is liberated by the rapid 
>nzymatic hydrolysis from the glucoside. The following consti- 
tution may therefore be assigned to amygdalin : 

0 1 0 | 

| OH H I OH pH OH H j OH 

, 5>c— C — c— c— CH 2 — o— c— C — c— c— c— CHj'OH 

^0 111! I III 

PKH-CN H OH H H H OHH H 

The hydrolysis of amygdalin under the influence of emulsin 
occurs in accordance with the equation CgoH^OnN-f^^O^^ 
2C 8 H 12 0 6 +C 6 H 5 'CH0-fHCN. Three possibilities of mutarotation 
for the liberated glucose present themselves, ( 1 ) both molecules 
ire liberated in the highly active a-form, thus leading to a strongly 
diminished rotation; (2) a- and (3-glucose are produced in equi- 
molecular proportion due to the recession of the specific rotation 
from iK* 5 ° to 52'5°, and ( 3 ) two molecules of ^-glucose are produced, 
thus leading to a subsequent exaltation of the specific rotation. 
For the experiments, the aqueous solution of amygdalin is mixed 
with a suitable phosphate buffer and emulsin; after a suitable 
interval the reaction is interrupted by poisoning the ferment by 
mercuric chloride or removing it by adsorption with aluminium 
lydroxide; the specific rotation of the solution is subsequently 
ound to increase. H. W. 

The Constitution of the Glucoside, Sinigrin. Fritz Wrede, 
Emil Banik, and Otto Brauss (Z. physiol. Chzm. } 1923, 126, 
UQ— 218). — Thioglueose obtained from the glucoside, sinigrin, is 
not identical with that prepared synthetically (cf. Wrede, A., 
1922, i, 525), as shown (a) by the fact that it is laevorotatory, 
whilst that prepared synthetically is dextrorotatory, and ( 6 ) by 
the comparison of their penta-acetyl derivatives . That from sinigrin 
gives [«] 0 about —50°, whilst that prepared synthetically gives 
l a h> +1’6 0 (in ethyl acetate). It. is suggested that these are the 
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*- and P-forms which are presumably more stable than the 
responding forms of glucose. Sinigrin has been obtained m' 
anhydrous form, CaoHjgOgNSgK, compact, white, glistening neX 
m. p. 79°, [a] D —16*13° (in water). This indicates that the 
position of sinigrin by the enzyme myrosin is a simple hydr^*' 

C 10 H 16 O & NS 2 K+H 2 O^C 3 H 6 .NCS-FC 6 H 12 O 6 +KHSO,. W.op 
Some Additive Compounds of Digitonin. A. 

and R. Weinhold ( Z . physiol . Chem ., 1923, 126, 299 307) ^ 

The following additive compounds of digitonin with alcohols La 
phenols are described. a-Naphtkoldigitanin, a 

C 55 Hq 0 O^,C i 0 H 8 O,8H 2 O, 

very fine needles. $‘Napkhol-digitonin, 0 55 H 9t) 0 2t)> C 1() H s 0 10IL0 
p-Bromophenoldigitonin, C 5 5H^0 2 o,C 6 H 5 0Br,8H 2 0, fine n e X 
Phenyl mercaptan-digitonin , C 56 H 90 O 29 j C 6 H 6 S,6H 2 0. CarwrmtU 
digitonin, C 55 H 90 O 2S ,C l0 H 20 O > 10H 2 O, fine needles. 1-a-TerW 
digitonin, very fine needles, d-a -Ter 

pineol-digitomn, C^H^O^CioHjgO^H-O. ac -Tetrahydro^mvi 
thol-digitmin , C 56 H 90 O 29> C lc> H 12 O,8H 2 O, fine needles. PhenylmdL 
carbinoldigitonin . sec .-Octykilcohol-digitmin. These compounds 
are decomposed, by distillation either in a vacuum, or in steam. 

W. 0. K. 


Betulin. K. Alb. Vesterbekg ( Ber ., 1923, 56, [£], 845- c f 
Vesterberg, A., 1922, i, 825; Schulze and Pieroh, A., 1922, i 
1045; Dischendorfer, this voL, i, 123).— Elementary analysis and ’ 
in particular, determination of the saponification number of 
crystalline betulin diacetate, m. p. 218— 218*5°, lead the author to 
regard the presence of 30 carbon atoms in the betulin molecule as 
definitely established. In the formula, C 30 H 4g (OH) 2 , which has 
also been proposed by Dischendorfer, the uncertainty with regard 
to the number of hydrogen atoms does not exceed two. H. W. 

Betulin. III. Ivan Konstantinovitsch Traubenbebg (J. 
Muss. Phys. Chem. Soc ., 1917, 49, 381—394; cf. A., 1912, i, 260, 
972 ). — -Baulin dibulynde , C™H 38 0 2 (C 4 H 7 0) 2 , m. p. 107°, has’ been 
prepared, thus establishing the hydroxylic nature of the two oxygen 
atoms of betulin. Betulin, on oxidation with potassium per- 
manganate in acetic acid solution, gives oxybetulin, C 2i H w 0 3 , 
m. p. 205 — 206°, which yields an acetate, m. p. 181 — 182°; the 
latter derivative, being also obtained by the oxidation of betulin 
diacetate. Oxybetulin, on oxidation, gives dehydrodioxybetulin, 
^ 24 ^ 38 ^ 4 > m * P- 256°, w r hich on further oxidation gives a substance 
not melting below 310°, and containing inorganic matter. As 
final products of oxidation were obtained betuUnic acid, C 14 H !a 0 s , 
m. p. 277°, and a lactone, m. p. 303°. Betulinamic acid, 

^ 22 ^ 32 ^ 10^21 is shown to contain one nitro- and one nitrile group. 
From the above and preceding articles, it is concluded that betulin 
is a substance of the sterol type, and contains one primary and 
one secondary hydroxyl group, four saturated rings, and one 
double linking, situated on the chain joining the rings. One of 
the hydroxyl groups must be in the p- or y-position to this double 
linking. R. T. 
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The Parent Substance of Indian Yellow. Wilhelm Wie- 

H owski {Arch. expt. Path. Pharm 1923, 97, 462 — 488). If 

langiflj ^hich been extracted from mango leaves, is fed to 
abbits, euxanthio acid (Indian yellow) is excreted in the urine. It 
tins appears that mangin is the parent substance of Indian yellow. 
Margin, C lfl H 18 O n , m p. 273°, [a] D —46° in alcohol, is only 
Lightly soluble in the usual neutral organic solvents. It crystallises 
ro m alcoholic solution in needles, from water in prisms. It is 
ot hydrolysed by emulsin, invertase, or other ferments, and it 
jrms an octa-acetyl derivative, an ociabenzoyl derivative, and a 
id salt, C lfl H 14 O n Pb 2 . When heated for a long time with hydro- 
hlorio acid, it yields laevulic acid and tetrahydroxyxanthone, 
■hich was isolated as the lead salt. The following formula is 
ssigned to mangin, 

OH 0 OH 

^YYVcHj-fCH-OHVCHO, 

°\/\/\/ 

CO OH 


HOl 


c position of the hydroxy-groups being uncertain. 
Euxanthio acid, C 19 H lg O n , has the follov- 
56—158° (decomp.), [a] D —79*43°, —81*45° 


Euxanthic acid, OjgHjgOjj, has the following constants : m. n. 

m alcohol. 

W.O.K. 

Preparation of Melanin from Benzene. Oscar Adlek 
Siockm. Z, 1923, 137 , 201-205).-By treatment of benzene 
ith successive portions of 3% hydrogen peroxide in presence of 
)% aqueous ferric chloride solution, a 2*7% yield of benzene- 
dame acid is formed, soluble in dilute alkalis and alcohols. When 
eated at 270° it is converted into benzenemelanin, a black, amorphous 
owder insoluble in alkalis or organic solvents. ’ H. K. 

Synthesis of Dicyanine-A. S. Palkin (Ind. Eng. Clem., 
US, 15, 379— 381). —The conditions affecting the synthesis of 
icyamne-A from 6-ethoxy-2 : 4-dimethylquinoline ethiodide were 
udied and variations tried in the kind of solvent used, concern 
ation of hydroxyl-ion, type of alkali, catalysts, water, oxygen 
me, and temperature. No solvent was found superior to ethyl 
cohol, but excellent results were obtained with sodium sulphide 
> the alkali salt in 95% alcohol. Chloroform acts as a catalyst 
the presence of sodium ethoxide, the yield of dye obtained' being 
out twelve times that obtained by Mikeska, Haller, and Adams 
f! conditions were, 1*5 c.c. of chloroform per 1 g of 

g * of sodium sulphide (Na„S,9H 2 0) in 100 c.c. 
Jr' 0 alcohol, 1 g. of intermediate to 25 c.c. of alcohol and a 
mperature of 50° for thirty minutes. The dye produced was 
Ssef thS BureaU ° f Standards and found to be an efficient 

le t ^ 6W f^ aV0ne Glycuronic Acid Compound from 
IMA . S ,IM CiU ' ,k ! rUl haicnt <'>U<is. KEITA SHIBATA, Sh&TIRO 
.and Makoto Nakamura (Ada Phytochim., 1923, 1, 105— 

le corn YT? scutedat i“ was applied by Takahashi to a crystal. 

1 nd from Scutellaria baicalensw, to which he ascribed 

V 2 
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the formula C 10 H 8 O 8 (A., 1890, 64). The same name has, ho?, 
ever, been accepted for a flavone-glycuronic acid compound found 
by Molisch and Goldschmiedt (A., 1902, i, 48) in other specif 
Scutellaria, and it is proposed to call Takahashi’s compound toog^ 
(from “ wogon,” the Japanese term for the root). A new con. 
pound, baicalin , closely allied to scutellarin, occurs in the roots of 
S. baicalensis, and can be extracted from the roots by boiling 5Qo/ 
alcohol, the yield being 12-5% of the weight of dry root. It jg'J 
bright yellow, crystalline substance, C^HjgOip m. p. 223°. When 
hydrolysed with concentrated sulphuric acid, it is decomposed 
into glycuronic acid and a flavone derivative, baicalein, C 16 H 10 Q 
yellow prisms, m. p. 264 — 265° (decomp.). A great deal of evidence 
indicates that baicalein is a trihydroxyflavone, an hydroxychrysia 
with all three hydroxy-groups in the one phenyl ring. By alkaline 
hydrolysis, baicalin gives acetophenone, and when fused with! 
potassium hydroxide both baicalin and baicalein give benzoic acid. 
Baicalein appears to be identical with the 5:6: 7 -trihydroxy. 
q flavone (annexed formula) prepared syn- 

. . — thetically by Bargellini (A., 1919, i, 545). 

HOj Y / Evidence that condensation with glycuronic 

HOt Jv J ' — ' acid to form baicalin takes place at the! 

m 6-hydroxy-group is furnished by the ob| 

' 1 " ' servation that baicalin is not oxidised by! 

chloropentammineeobaltichloride, which gives a strong colonrj 
reaction with o-dihydroxy-compounds but not with corresponding 
meta* compounds. Scutellarin likewise fails to give a reaction with! 
this reagent, and must therefore be constituted similarly to baicalin; 

Peniabenzoylscutellarin forms a white, microcrystalline powder, j 


m. p. 237 — 238 u (decomp.). 

Baicalin gives with ferric chloride in alcoholic solution a dark 
green colour, and with lead acetate an orange -red precipitate, 
It dissolves in alkalis with a yellow colour, and reduces ammoniacali 
silver nitrate in the cold. It is difficult to alkylate, but form 


with diazomethane in acetone solution a monomethyl derivative, 
m. p. 211 — 212° (decomp.); this contains a free carboxy-group. 
Dibromobaicalin softens above 270°. Baicalin is laevorotatorv, 
[a]]f —144*9°. TetracetylbaicaMn forms microscopic prisms con- 
taining lHgO, m. p. 256 — 257°. The fact that only a_ tetra-acetyl 
derivative is formed indicates that the glycuronic acid is in the 
lactone form, A small quantity of what appeared tote* 
penta-acctylbaicaUn, m. p. 212 — 213° (decomp.), was also obtained. 
Tetrabenzoylbaicalin forms a grey, microcrystalline powder, P- 
229—230°. . , 

Tribenzoylbaicalein forms small prisms, m. p. 199'5°. Triacetyl* 
baicalein agrees in properties with Bargellini’s triacetyl derivative 
of 5:6: 7- trihydroxyflavone {loc. cit.). Free baicalein is preset 
with baicalin in the roots of the plant. 

Further investigation of wogonin shows that the substance 
analysed by Takahashi contained water of crystallisation, 
correct formula is C u H 13 0 4> and it contains a methoxv-gw P 
Aeetyhvogonin , C 18 H 14 0 5 , forms long, white needles, m. p« 
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53°; benzoyhvogonin forms yellowish-white needles, m. p. 170°; 
iethylwogonin^C lft H 11 0 3 , OMe > H 2 0, forms yellowish-white needles, 

i. p. 180 — -181 . 

gaicolein and scutellarein, like other hydroxyflavones (cf. this 
g] i} ii, 360) show two absorption bands in the ultra-violet, the bands 
joking shifts such as would be expected from the constitutions 
f the compounds. In baicalin, the first band disappears, only a 
road band at 3500 remaining, but in scutellarin both bands 
ersist, perhaps through the influence of the 4' -hydroxy -group, 
fogonin has an unusual spectrum with only one band, at 3500, 
ut acetyl wogonin, like triaeetylbaicalein, shows the true flavone 
pectnun. 

The green parts of 8. baicalensis are found to contain scutellarin. 
he relation between the scutellarin of the leaves and the baicalin 
f the roots is a question of great biochemical interest. 

E. H. R. 

The Extractive Substances of Muscle. Carnosine and its 

lerivatives. Ivan A. Smorodincev (J. Russ. Physiol, 1019, 2, 
98). — The author reviews the literature of the subject and describes 
ie following new salts of the dipeptide : Sulphate , in. p. 238 — 
40°; orthophosphate , m. p. 205 — 207°; metaphosphate, m. p. 
00-203°; iodate, m. p. 188—190°; oxalate, m. p. 216—218°; 
irtrnte, m. p. 195—200°; pkosphotungstaie , 

(C fl H 14 0 3 N 4 ) 3) 12W0 3 ,P 2 0 5 ,16H 2 0. 

'he phnylcarbamido-denY&tive, m p. 178—180°, has also been 
repared. Carnosine is hydrolysed by erepsin. E. S, 

The Alkaloids of Carydalis cava. Ernst Spath, Erich 

Iosettig, and Othmar Trothandl ( Ber ., 1923, 56, [2?], 875 - 

79).— During the course of preparation of corydaline from Corydalis 
iro, two new alkaloids, d-tetrahydropalmatine and d-corypalmine, 
ave been isolated ; in the latter, one of the four methoxy -groups of 
■tetrahydropalmatine is replaced by hydroxyl. 

The alkaloids from Corydalis cava are dissolved in ether and 
gitated with sodium hydroxide solution to remove phenolic sub- 
tances. The fully alkylated compounds are dissolved in hydro - 
tiloric acid and, from this solution, d -tetrahydropalmatine hydro- 
khride separates in the course of a few days. d-Tctrahydro- 
fdmtine, C 21 I1 2 50 4 X, forms colourless crystals which exhibit 
istinet triboluminescence when crushed. It has m. p. 142°, 
1F1 - +292 ' 5 ° * n a ^ c °bolic solution. The constitution of the 
aaloid is established by its dehydrogenation with iodine and 
djyl alcohol and treatment of the product with magnesium methyl 
wide which yields a compound identical with that obtained 
renously by Spath and Lang (A., 1922, i, 166) from palmatine 
11 magnesium methyl iodide. The conception that the dehydro- 
Mnpound is palmatine is confirmed by direct comparison of the 
ll ^ rnar > r iodides and of the corresponding tetrahydro-derivatives. 
Ik a] 6, ,^ e bulbocapnine is removed from the phenolic 

riii i ^ rac *’! ona l extraction of the solution of the remainder 
oroiorm ^th very dilute hydrochloric acid gives corybulbine 
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and corypalmine. The former has been considered by 
Lander, and Paliateens (T., 1901, 79, 89) as corydaline in ^ 
one methoxy -group has suffered demethylation. This concept 
is confirmed by its conversion into dehydrocorybulbme, methylat^ 
of the latter, and reduction to the tetrahydro -compound, 'which it 
found to be identical with r-corydaline, m. p. 135. The latter t 
also obtained by the methylation of corybulbine with diazomethaue. 
Corypalmine forms small, colourless crystals, m. p. 236—231^ 
[ a ]h 6 +280° when dissolved in chloroform ; it gives a-tetrahydnj. 
palmatine when methylated. E. W. 

2-(or 6-)Aminonicotine. A. E. Tschitschibabin and L. A. 
Buchholz (J. Russ. Phys. Chem. Soc. } 1920, 60, 548— 552).— Th t 
action of sodamide on nicotine in the presence of an indifferent 
solvent such as vaseline or toluene leads to the formation of an 
amino-de rivative in a manner similar to that observed with other 
derivatives of pyridine (see A., 1915, i, 590). The new substance 

may be the 2- or the 6. 


(>§ h » n 

N 


/V 


NH 


•*\/ 

N 


-C 5 H 10 N amino-compound (annexed 
formulae) and is obtained 
in a yield of about 10%. 
After crystallisation from 
light petroleum it melts at 124—125° and forms biaxial leaflets oi 
plates, probably of the monoclinic system ; the dipicrate forms long, 
thin yellow needles, m. p. 223-225°; the chhroplaim ofe, ral 
prisms, contains 2H a O, m. p. 244-245°. The action of nitron, 
acid in the presence of sulphuric acid on ammomeptme leads to 
2-(or QAhydroxynicotine, crystals, m. p. 121—123°; the dipi ende 
forms large, lustrous needles, m. p. 196-198°, and the dim 
platinate, Small orange crystals, m. p. 246-248°, also occumip 
the form of red prisms containing 3H 2 0. hr- A. K. JL 

The Morphine Group. I. A Discussion of the Const* 
tutional Problem. John Masson Gulland and mm 
Robinson (T., 1923, 123, 980-998). 

The Morphine Group. II. Thebainone, Thebainol, an 
Dihydrothebainone. John Masson Gulland and Robek 
Robinson (T., 1923, 123, 998 — 1011). 

Yohimbine (Quebrachine). II. apo-Yohimbine w 
Deoxy-yobimbine. George Barger and Ellen Field l 
1923, 123, 1038—1043). 

The Constitution of Ricinine. Ernst Spatii and Oeob 
Kollib (Ber., 1923, 56, [£], 880-887).-The authors , hw « 
ceeded in replacing the methoxy-group of r 
? v Me hydrogen and thereby obtaining a substance w 
/^CN designate ricinidine. The compound is shown i by ng 

| J:0 synthesis to be 3-cyano-l-methyl-2-pyndone, so , 

must be regarded as S-cyano^-methoxy-l-m^ 
me pyridone (annexed formula). The oonst.tution 
tentatively to ricinine (Spath and Tschelnitz, A., 1922, , 
therefore withdrawn. 
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Ricinine is converted by potassium hydroxide into ricinic acid 
t R 5 ttcher, A., 1918, i, 304), which is transformed by phoephoryl 
loride at 100° into 4<hloro^-cyano-bmelkyl-2-pyridone, 
H 0N 2 C1, m. p. 159°; the latter is reconverted by a solution of 
dium in methyl alcohol into a mixture of ricinic acid and ricinine. 
vdrogenation of the chloro-compound in the presence of palladised 
rium sulphate leads to the production of ricinidine [3-cyaKO-l- 
M. 2 -fyrid°ne\ b. p. 243°/18 mm., m. p. 140°. The latter is 
rirolysed successively to the corresponding amide, m. p. 216°, 
^ to the carboxylic acid , C 7 H 7 0 3 N, colourless needles, m. p. 184°. 
^ elucidation of the constitution of ricinine depends on the 
cognition of this acid as l-methyl-2-pyridone-3-carboxylic acid, 
jr this purpose, the three possible acids, viz. 2 -pyridone-1 -acetic 
•id, and 1 -methyl-2 -pyridone-3- and -6-carboxylic acids, have been 
Whesised. 

i.Pynione-l-acetic add , m. p. 220 — 

b 0 , is obtained from 2-methoxypyridine and methyl iodoacetate. 
mdhyl'% -pyridone-ft-carboxylic add is prepared with difficulty by 
L action of methyl iodide on the di-silver salt of 2-hydroxy- 
Tidine'6’Carboxylie acid; it has m. p. 247 — 248°. Similar treat- 
;nt of the di-silver salt of 2-hydroxypyridine-3-carboxylic acid 
d subsequent hydrolysis of the product leads to the isolation of 
n ethyl-2 -pyridone-3-carboxylic acid, m. p. 184°, which is identical 
th the acid obtained from ricinidine; in this instance, also, 
ethylation is a matter of difficulty, and is more conveniently 
ected by treating the dry di-sodium salt with methyl iodide. 
fethyl-2-pyridone-3-carboxyIic acid is converted by successive 
latment with thionyl chloride and ammonia into the amide, 
p. 216— 217*5° [identical with that obtained during the hydrolysis 
ricinidine (see above)], which is further transformed by thionyl 
loride or phosphoryl chloride into ricinidine. 

Further proof of the identity of ricinidine with 3 - cyano-1 -methyl - 
jyridone is deduced from the observation that it is converted 
phosphoryl chloride and phosphorus pentachloride at 159° into 
hlm-S-cyanopyridine, m. p. 103 — 105°. The synthesis of the 
ter substance is effected by the successive action of phosphoryl 
oride and phosphorus pentachloride and ammonia on 2-hydroxy- 
udine-3 -carboxylic acid whereby 2-hydroxypyridin e - 3-carboxyl- 
ide, m. p. 163 — 164°, is obtained which is transformed by phos- 
>ric oxide into 2-ehloro-3-cyanopyridine. H. W. 

['he Nitration of 2-Aminopyridine. A. E. Tschitschibabin 
L I. G. Bylinkin ( J . Russ. Phys. Chern . Soc., 1920, 50 , 471 — 
'I A., 1922, i, 573). — It has already been shown (cf. A., 1916, 
24; 1915, i,.591) that the nitration of 2-aminopyridine leads to 
formation of two isomeric nitro- derivatives, the main product 
ag 5-nitro-2 - am ino pyridine , and the other is now shown to be 
. : 2-compound. The formation of the latter is favoured by 
ang the temperature during the isomerisation of the nitroamine 
the nitre-compound (cf. above). 
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When diazotised in the presence of sulphuric acid, the 3 : 2-com. 
pound (m. p. 162°) yields Z-nitro-2-hydroxypyndine, yellow needk, 
from hot water, m. p. 224°, readily soluble in dilute alkah hydr* 
oxides. Diazotisation in hydrochloric acid solution leads to 2-c Uoro. 

3 -nitrapmdine, flattened needles, m. p. 101—102 insoluble in 
alkali hydroxides, but feebly basic. All attempts to reduce the 
3 : 2 -compound to the corresponding diamine failed. _ 

2-Chloro-5-nitropyridine obtained by the diazotisation of the 
5 : 2-isomeride (cf. A., 1915, i, 591) yields, on reduction with stanucag 
chloride, the corresponding amino-compound identical with that 
prepared by Mills and Widdows (T., 1908 93, 1372), m p. 81-82’. 
The replacement of the amino-group in this compound by bromine 
by the Sandmeyer reaction leads to 2<Moro-5-bromopyndine, ■white 
plates, m. p. 71°, possessing a strong and characteristic odour 
The amino-group in the compound, m. p. ^7“ that of: 

3-aminopyridine, is readily diazotisable, and the diazonium com- 
pounds prepared in hydrochloric acid solution couple with a- and 
3-naphthol in alkaline solution, giving red substantive cotton dyes 
which gradually change to brownish-red and orange, respectively; 
only the latter is fairly stable to acids. 

5-Nitro-2-hydroxypyridine (cf. A., 1915, i, 591) is converted 
through the silver salt into 5 -nitro- 2 -ethoxywridine, white plate, 
m. p. 72°. The reduction of this compound with stannous chloride 
gives a very unstable, oily amine, which is converted by acetic 
anhydride into 5 -a^etamido- 2 - ethoxy pyridme, flattened needles, 
m. p. 122°. G ’ Al K K * 

The Bromination o! 2 -Aminopyridine. A. E. Tscimscm 
babk and (Mlle) V. S. Tiashelova (J. Russ. Phys. them. Sx. 

1920 50 483 492). — The nuclear hydrogen atoms of 2-amma 

pyridine,’ unlike those of pyridine itself, appear to be readilj 
substituted (cf. A., 1915, i, 591; 1916, i, 224) and brominata 
proceeds easily, best of all in the presence of one molecular p 
portion of sulphuric acid. The products are 5 .bromo-Umm 
Wridine, flattened prisms, m. p. 137° (picraJe, 

257°), and 3 : 5 -dibromo- 2 -aminopyndme, white Jj; 

105°. The two compounds are separated hy means of light pe 
in which the monobromo-compound is sparingly so • 
dibromo-com pound is identical with that described ^ 

Chur (A., 1916, i, 741) and gives on treatment will i niton m 

the corresponding dibromohydroxy-compound, m. p. -w ■ 
previously prepared by Koenigs and Geigy ( ■> ’ 

Diazotisation of the monobromo-compound in 
sulphuric acid (cf. preceding abstract) leads to - - 
pyridine, large, sparkling prisms, m. p. 177 ' vridine, cok» 

in hydrochloric acid solution gives _-thloro-5- J^Somobfa®# 
less scales, m. p. 71°, with an odour reminiscent o fchbromo ^ 
volatile in steam, identical with the substance obtained?^ 
tschibabin and Bylinkin (preceding abstract). On A, 

sodamide and amyl nitrite (Tschitschibabin and Bias 
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bl6, i» 234 ) ^ ™ tabto . substance is obtained which shows the 
pactions of misodiazoxtde, giving a red dye with p-naphthol and 
yielding with hydrochloric acid the chlorobromo-compound men- 
tioned above and with hydrobromic acid 2 : 5-dibrmopyridine, 
flattened needles, m. p. 94—95°, which sublimes. Nitration of the 
monobromo-compound dissolved in concentrated sulphuric acid 
[ ea d8 to the nitroamine, microscopic needles, m. p. 181° (decomp.), 
which when heated with sulphuric acid isomerises to o-bromo-Z-nitro- 
Iminopyridine, large yellow needles from alcohol, or short needles 
or prisms from benzene, m. p. 205°. Q. A. R. K. 

The Bromination of Nitro-2-aminopyridines. A. E. Tsohi- 

rsciHEABm (/. Buss. Phys . Ckern. Soc„ 1920, 50, 492-^94).— It 
has been shown (preceding abstract) that the bromination of 2 -amino- 
pyridine leads to 3- and 5-bromo-compounds. The two nitroamino- 
pyridines should . therefore yield two different monobromo-deriv- 
itiveSj one of which should be identical with the nitration product 
of 5-bromo-2-aminopyridine. This is found to be the case. 5-Nitro- 
kaminopyridine, m. p. 188° (cf. A., 1915, i, 591), gives on bromin- 
ation in the presence of dilute sulphuric acid (20 per cent.) a good 
yield of 3-&romo- 5-mfro-2- amin opyridi n e , yellow needles, m. p. 
about 215° (decomp.); the compound is slowly decomposed by 
ight. 3-Nitro-2-aminopyridine, m. p. 162°, gives', when brominated 
mder similar conditions, 5-bromo-3-nitro-2-aminopyridine, m. p. 
205°, identical with that obtained by Tschitschibabin and Tiashelova 
(preceding abstract), thus confirming the constitution previously 
^signed to the compound melting at 162°. G. A. R K 


| The Sulphonation of 2-AmdbQopyridine. A. E, Tsohitschi- 
and (Mlle) L. S. Tiashelova {J. Russ. Phys . Ckem. Soc., 
19 * 0 , 50, 495 497}. — Whilst pyridine is sulphonated with con- 
siderable difficulty, 2-aminopyridine undergoes sulphonation almost 
w readily as aniline. When it is heated with fuming sulphuric 
Mid (10% SO s ) at 180° for four to five hours, a sulphonic add 
modular aggregates of white crystals, m, p. 326—327° (decomp.) is 
produced. The salts of this acid with metals of the alkali group 
ire very soluble in water, those of calcium, strontium, and barium 
^ The sulphonic acid dissolves with difficulty in dilute acids, 
ifle orientation of the sulphonic acid is not yet certain, but it is 
W * he . 2 : 5-aminosulphonic -acid. On treatment with 
, ^ passes into the corresponding 2 -hydroxy sul-pho n ic 

cnl^ 0 ^ in tiie form °* its hydrated sodium salt, 
S° ■ which loses its water of crystallisation at 
1/ k A **ou S solutions of the salt give crystalline precipitates 
m banum and calcium chlorides. G, A. R. K. 


t v % ^ en ylation of 2-Aminopyridine by Ullmann’s Method. 

C2^I < ? ITSCHIB ^ b . 1n R%ss ' ^y8. Chern. 8oc. f 1920, 50, 497— 
q t L - *™ mo Py ridine readily reacts with bromo- or iodo- benzene 
presence of potassium carbonate and metallic copper* the 

y* 
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reaction product being separated into the constituents by ^ 
tillation at atmospheric pressure. The fraction up to 240° cont^ 
unchanged starting material, whilst the oil boiling between 2# 
and 345° consists mainly of 2-aniiinopyridine, m. p. 108° (Etcher 
A., 1903, i, 52 ; 1899, i, 635), short, thick prisms ; the 2»cra*efonni 
priBms, m. p. 222°. 2-Diphenylaminopyridine constitutes the 
highest fraction, b. p. 345—370°, and forms plates, m. p. 

The picrate, prepared in alcoholic solution, melts at 174°, and forms 
plates or long needles; it is more soluble in alcohol and acetone 
than 2-anilinopyridine picrate. G- A. R, £ 


The Diazotisation and Diazo-reactions of 2-Aminopyridine, 

A. E. Tschitschibabin (J. Russ. Phys. Chem . Soc. t 1920, 50, 502— 
511 ),— Attempts made to introduce the pyridine nucleus into 
organic compounds by the Grignard reaction on 2-bromo* and 
2 -iodo -pyridine failed ; the preparation of these substances from 
sodium 2-pyridine?'sc)diazoxide (A., 1916, i, 224) has been improved 
and is described. Successful results are, however, obtained by 
the interaction of the latter substance with phenol. After removing 
phenol, etc., three substances are obtained, one of which may be 
readily separated owing to its insolubility in alkali hydroxides. 
This consists of 2-phenox'ypyridine, b. p. 277—277*5°, m. p. 46- 
48°, possessing an odour reminiscent of diphenyl ether, the orange 
cMoroplatinate, small prisms, m. p. 175— 17/°, and the 'picrate 'were 
also prepared. The two compounds soluble in alkali are isomeric 
pyridylphenols, and may be separated by crystallisation from 
benzene. The less soluble compound separates in white leaflets 
or thick, lustrous, hexagonal plates containing a molecule of 
benzene of crystallisation ; after removing the latter it melts at 

259 lb0° and is readily soluble both in dilute acids and alkalis, 

being precipitated from the latter by carbon dioxide. It is probably 

p-2 -pyridylphenol, \y—( x / 0H - The tydrocMorifa forms long, 


is probably o-2 -pyr idyl phenol, 


, and is obtained in large, 


N 

slender needles, m. p. 215 — 218° ; the chloroplalinaie, large, orange- 
yellow, flattened needles, m. p. 210—211*5° (decomp.), whilst the 
sparingly soluble picrate is obtained in nodular, crystalline aggre- 
gates m p. 202—203°. The second, more soluble pyridylphenol 

o_o 
\/ \/’ 

N OH 

greenish-yellow prisms, m. p. 56° ; it is less soluble in < 
the preceding compound and its phenolic properties aw le 
the yellow colour may perhaps be due to a qumonoid steu • 
The hydrochloride is obtained in a hydrated form, colourless 
m. p. 56°, which lose water in a desiccator, the anhydrous 
melting at 167—170°. The cMorojMinate, microscopic n«“j 
softens at 227—228°. The picrate forms slender, long, J 
needles, m. p. 174°. ** ' 
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ni- 2 -pyridylamine. A. E. Tschitschebabin and M. A. Voro- 
v tj' Russ. Phys . Chem. Soc 1920, 50, 519 — 522). — Di-2-pyridyl* 
was originally obtained by Tschitschibabin and Zeide (A., 
915, i, 590), and also by Steinhauser and Diepolder (A., 1916, 
739), ' by beating 2-chloropyridine with 2-aminopyridine in the 
resence of zinc chloride or barium oxide. It is now shown that 
he best method of preparing this substance consists in heating 
am inopyridine with its hydrochloride; a yield of 40% of the 
heoretical is obtained if the reaction mixture is heated in sealed 
a jjgg a t 240—250° for twenty to thirty hours. The hydrochloride 
if 2 -aminopyridine is prepared by the usual methods, and is obtained 
a the form of an extremely deliquescent solid, melting at about 
jgn and, after drying in a desiccator, containing 2H«0, which it 
oses at 105°. Di-2-pyridylamine forms slender, colourless needles, 
« 95°. The specimen previously described (cf. above) melted 
t t 84 D ? but on cooling solidified and melted at 95°; the substance 
hus appears to be polymorphous. The hydrochloride forms lustrous 
jrisms, m. p. 115 — 116°, containing 3H 2 0 (cf. however, A., 1916, 
739), which are slowly lost on drying, The picrate of the base 
orms needles, m. p. 225°. The sulphate forms hair-like needles, 
n. p. 248°. G. A. R. K. 

The Investigation of 2 : 6-Diaminopyridine. A. E. Tschi- 
rjchibabin and 0. A. Zeide (J. Russ. Phys. Chem. Soc,, 1920, 50, 
i22 — 533). — 2 : 6-Diaminopyridine, prepared as before (A., 1915, 
i 590), is shown to be a mono-acid base ; like 2 : 6-dihydroxy- 
pyridine (Gattermann and Skita, A., 1916, i, 419), it couples with 
nematic diazo- com pounds. The action of nitrous acid on the 
diamine does not lead to the formation of a colouring matter 
corresponding with Bismarck brown, but to a 3-nitroso-compound. 

The hydrochloride of the base is obtained in the form of very 
unstable white needles. The sulphate , (C 5 H 7 N 3 ) 2 ,H 2 S0 4 ,H 2 0, forms 
yellow prisms. The picrate forms long, dark -yellow needles, m. p. 240°. 

A monoacetyl derivative could not be obtained; the diacetyl com- 
pound, readily formed by the action of acetic anhydride on the 
base in benzene or glacial acetic acid, forms white, lustrous plates, 
ro. p. 203°. The direct nitration of 2 : 6-diaminopyridine gives a 
very poor yield of the nitro -derivative, but the diacetyl compound 
is readily nitrated in the presence of concentrated sulphuric acid, 
giving a 70% yield of 3-m#o-2 : Miaeetamidopyridine, light yellow' 
needles, m. p. 192 — 193° ; it appears to form salts with hydrochloric 
and sulphuric acids. The compound is readily deace ty la ted by hydro- 
chloric acid, giving oaiitr o-2\ ^-diamino pyridine, lustrous yellow plates, 
p. 230° (blackens). The action of nitrous acid on 2 : 6-diamino- 
pyridine under a variety of conditions, but best of all in the presence of 
acetic acid, leads to ‘A-nitroso-2 : 6 -diaminopyridine, which crystallises 
m lustrous, ruby-red needles ; it blackens and decomposes without 
melting when heated ; it forms yellow salts with acids, and does 
jot give Liebermann’s nitroso-reaction. The mother-liquors from 
the preparation of this compound readily assume a green or blue 
coloration, probably due to the presence of readily oxidisable 
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hydroxypyridines. The nitroso -compound, on oxidation 
hydrogen peroxide in ammoniacal solution, yields the nitro-com. 
pound described above. The reduction of the nitroso-compounj 
with sodium hyposulphite or zinc dust does not lead to the 
desired triaminopyridme, owing to the extreme readiness ^ 
which the reduction product is oxidised to black colouring matter? 

Bcnzenediazonium chloride couples with 2 : 6-(flaminopyridiiie 
yielding the compound CnII^Ng, orange-yellow needles, m. n 
137°, soluble in water with an orange colour, and in sulphuric or 
hydrochloric acid with a red colour. The solution in hydrochloric 
acid is decolorised by zinc dust, but rapidly assumes a green colour 
when exposed to the air. 

With diazotised benzidine, a red com f pomd > is 

duced which crystallises in lustrous, bronze-coloured plates and 
yields bluish-black, sparingly soluble salts with acids ; it dissolves 
in sulphuric acid with an intense blue colour. G. A. It. K. 

6-Amino-2-methylpyridine. 0. A. Zeide (J. Russ. Php 
Chem. Soc 1920, 50 , 534— 543).— The preparation of 6-amino. 
2-methylpyridine, first obtained by Tschitschibabin and Zeide (A, 
1915, i, 590) has been improved in details and is described. The 
compound is a mono-acid base the reactions of which are shown 
to be analogous to those of 2-aminopyridine (compare preceding 
abstracts). The pure base is a snow-white, crystalline massjin.p. 
40°, which is deliquescent. The following salts were prepared: 
the hydrochloride forms white needles ; the hydrobromide , long, 
white prisms, in. p. 149 — 150°; the hydriodidc, yellow prisms, 
m. p. 162°; the mlphate, hard, colourless prisms; the nitrate, 
white needles, m. p. 168°; the picrate, small, yellow needles, m. p, 
202° ; cMoroplatincUe, flat, orange, rhombic prisms, m. p. 209°. 

The acetyl compound, prepared by means of acetic anhydride 
in benzene solution, forms elongated, white prisms, m. p. 90°, readily 
soluble in water, alcohol, ether, or chloroform, sparingly soluble 
in cold petroleum. The benzoyl compound, prepared by the 
Schotten-Baumann method, forms hard, colourless prisms, m. p. 
90°, from a mixture of benzene and petroleum; it is sparingly 
soluble in water and petroleum, and readily soluble in alcohol, 


benzene, chloroform, or ether. , 

The action of nitrous acid on 6-amino-2-methylpyridme m hydro- 
chloric acid solution leads to the formation, in 50% yield, of 6 -ciuoro- 
2-meihylvuridine, a colourless, mobile liquid with a sweet odour, 
readily miscible with organic solvents, b. p. 183-5—184 /T49 m 
b chloroplatinaie , red prisms insoluble in alcohol, blackens above 
208°, decomposes above 290°). 6-Hydroxy-2-methylammopyri(hw 
is formed as a by-product in this reaction, and is separated 
the chloro-eompound owing to its solubility in alkalis ; or it can 
obtained by the action of nitrous acid on the amino-comjwun 
the presence of sulphuric acid. It crystallises from a, mixt 
benzene and light petroleum in groups of needles, m. p. m ^ , j 

m. p. 149-5— 150°, light yellow needles from water, alcohol, or e y 
acetate; very soluble in acetone); the hydroxy- comp 0 
identical with that prepared by Errera (A., 1901, l, 4d). 
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The nitration of the amine under the usual conditions leads to 
aw yield of G-nitroamino^-metkylpyridine, slightly yellow 
writes from hot water or colourless crystals from alcohol, decomp. 

94° The nitroamine is readily isomerised under the con- 
rfong previously employed (see preceding abstracts) to two 
IT ■ c r ^ f0 _ C ompoundfl. The isomeride which is volatile in 
I 1 ® 0 ® assumed to be lS-nitro-Q-amino-2-metJtylpyridine and forms 
M Fcate light yellow needles, m. p. 141°. The isomeride which 
. volatile in steam is taken to be 3-nitro-6-amino-2-methyl- 
18 U 'dine' this compound is formed in greater amount than the 
' mtro-compound and is less soluble ; it forms yellow leaflets, m. p. 
lfiQ 0 Both isomerides form colourless solutions in strong acids, 
and these solutions turn yellow on dilution; they are soluble in 
dilute alkalis but not in dilute acids. G. A. R. K. 

The Lactam Derivatives of Dehydrobenzoylacetic Acid, 
p Petrenko-Keitschenko {J. Russ. Phys. Chem. Soc., 1917, 49, 
951—259 ; cf. 1915, 47, 645). — The reactions of some lactam 
derivatives of dehydrobenzoyl- acetic acid, 

CPh <NH-CO >CH-COPh 

and its iV-methyl derivative, with acids and strong and weak alkalis 
are explained as follows. With weak alkali both these substances 
are hydrolysed to an ay-pyrone derivative, as follows, where R 
may be H or CH 3 : 

CO CO CO CO 

'\ /\ /\ /\ 

1 CH-COPh H o CH CH-COPh CH CH-COPh OH CH-COPh 

’hCO -VePhCO-NHR -^CPhCOjH CPh CO 

/ \ \ \/ 

NR OH OH 0 

With strong alkalis, the free lactam forms 2 : 6-diphenylpyridone- 
3-carboxylic acid, as follows : 

CO CO CO 

/\ /\ /\ 

CH CH-COPh CH CH-COPh CH C-C0 2 H 

CPh CO -> CPh CO,H -> CPh CPh 

\/ \ \/ 

NH NHj NH 

In the case of the W-methyl derivative, the methyl group is 
removed by hydrolysis, and the same product is then obtained as 
from the unsubstituted lactam. With strong acids, the reaction 
is as follows, where -R may be -H or -CH 3 : 


CO 

/\ 


CPh 


CH CH-COPh 
CO s H 

\ 

NHR 


CO 

/\ 

CH CH 

8 P^Ph+IKMHCO, 

\/ 

0 


R. T. 
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The Methylation of Pyrryl Ketones. B. V. Tronov (J 
Phys, Chem . Soc ., 1917, 49 , 272— 282).— l-Methyl-2-pyrrole methvi 
ketone, b. p. 19£-201°/739 mm., dj 5 1 0445, 1*5403, is obtained 

in 56% yield by heating the sodium salt of 2-pyrryl methyl 
ketone with methyl iodide in a sealed tube, whereas Ciamician 
and Dennstedt (A. ‘ 1885, 378) obtained only an 18% yield by actim 
on 1-methylpyrrole with acetic anhydride. l-Methyl-2-pyrrok 
phenyl ketone, b. p. 299 — 301°/747 mm., dj 5 1*1312, n u 1*6225, 
is prepared in 70% yield by the action of dimethyl oxalate on the 
sodium salt of 2-pyrrole methyl ketone . DiA -methyl-2 -pyrryl heiom 
b. p. 305— 307°/756 mm., dj 5 1*1444, w 15 1*6347, is prepared in 1 
the same way in 65% yield. At the same time, some di-2-metky\. 
5.- pyrryl ketone , m. p. 192—1 97°, is produced. Other methods 
tried for the preparation of the di- 1 - methy lpyrry 1 ketone did not 
give the desired product. The action of magnesium methyl iodide 
on l-methyl-2-pyrryl phenyl ketone yields a -methylpyrryla -pkni 
M-allene, CHMe!CPh’C 4 H 3 NMe, b. p. 281 — 283° /750 mm., d* 8 1*0228 
» 16 T5967. R. T. ’ 

Relation between Absorption and Structure. V. The 
iV-Phenylpyridinium Salts. V. A. Izmails ki (J. Russ. Phys. 
Chem. Soc., 1918, 50, 190—205; cf. Konig, A., 1906, i, 109; 1911, 
i, 485). — Various 1-phenylpyridinium salts are reinvestigated and 
described. These are as follows : 1-Phenylpyridinium bromide, 
yellow' needles, m. p. 155°, iodide, red crystals, m. p. 207°, chloride 
(H»0), white needles, m. p. 104 105°, chlorate, white plates with 
blue fluorescence, m. p. 214°. o-Iodophenylpyridinium bromide, 
yellow crystals, m. p. above 260°, iodide, yellow plates, ra. p. 255°, 
chlorate, white crystals, in. p. 162°. p-Iodophenylpyridiniura 
chloride, colourless crystals, m, p. above 260°, chlorate, colourless 
crystals, m. p. 213°. w-Iodophenylpyridinium bromide, colour- 
less crystals, in. p. 189°, iodide, yellow crystals, m. p. 196—191°, 
chlorate, white plates, m. p. 146°, Tribromo-m-iodophenyl- 
pyridinium bromide, white crystals, m. p. above 260°. o-Iodo- 
o-tolylpyridinium bromide, yellow crystals, with 1 molecule of 
water, m. p. 137 — 140°, iodide, orange-brown prisms, m. p. above 
260°. 2-Hydroxy- 1-phenylpyridinium chloride, yellow crystals, 
m. p. 210°, iodide, yellow crystals, m. p. 162°, chlorate, white 
needles, m. p. 1<54°, bromide, white needles, m. p. 128°. p-Hydroxy- 
p-iodophenylpyridinium chloride, white crystals, m. p. 200°, acid 
sulphate, yellow' leaves, m. p. 147°. 1-o-Anisylpyridinium bromide, 
white crystals, m. p. 150°, iodide, yellow crystals, m. p. 153, 
chloride (H 2 0), yellow crystals, m. p. 137*5°, chlorate, white cryataj, 
m. p. 132°, hydrogen sulphate (H 2 0), yellow needles, m. p. 
n-Anisylpyridinium bromide, yellow crystals containing 1 molecule 
of alcohol of crystallisation, ra. p. 123*5°, iodide, yellow crystals, 
m. p. 160°, chloride, white crystals, m. p. 100°, chlorate, white 
plates, m. p. 154°. m-Methoxyphenylpyridinium iodide, yellow 
needles, m. p. 122 — 123°, chlorate, white, faintly fluorescen 
needles, m. p. 113—114°. P-Naphthylpyridinium bromide, neeaies. 
m. p. 189°, iodide, yellow crystals, m. p. 201°, chloride, white crysta , 
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ninff 1 molecule of alcohol of crystallisation, m. p. 100 — 103°, 
u colourless leaves, m. p. 192—193°. o-Phenetidylpyridin* 

• hmmide needles, m. p. 195—196°, iodide, yellow needles, 
^ “XS R. T. 

in. p- I 80 • 

Derivatives ol Indole. Sajuro Kuroda (J. Pharm. Soc . 
'jn 1923, 131 — 142). — Applying Fischer’s method for the 
thesis of 5 indole to many phenylhydrazones of ketones, the 
r^hor has isolated the corresponding indole derivatives ; except 
J, u p r0C iuct from menthone, these give a red coloration to a 
. shaving moistened with hydrochloric acid. The process in 
^neral consists in heating a mixture of equal quantities of the 
fvdrazone and zinc chloride at a suitable temperature. 
‘^Benzyl-2-methylindole prepared from benzylacetonephenyh 
, dr a zone, m. p. 59°, and zinc chloride by heating on the water- 
wh forms long plates, m. p. 116°. 2-Methyl-Z-propylindole, 
nrpnared from methyl-butyl-ketonephenylhydrazone and zinc 
chloride, is a light, brownish-red oil, b. p. 195° /40 mm. 2- Methyl- 
3-iso propylindole, prepared from methylisobutyl-ketonephenyl- 
hvdrazone and zinc chloride, is a light yellow, viscous oil, b. p. 
173° /15 mm. Z-Methyl-3-n-octylindole, prepared from methyl* 
n-nonyl-ketonephenylhydrazone and zinc chloride at 100°, is a 
yellow oil, b. p. 230 — 235° /35 mm. 3 -Benzyl-i : 2 -dimethylindole, 
prepared from benzylacetonephenylmethylhydrazone (a reddish- 
brown oil) and zinc chloride at 150°, is a light yellow, viscous oil, 
b p. 235° /35 mm., having slight green fluorescence, i : 2 -Dimethyl- 
Uropylindole, prepared from inethyl-butyl-ketonephenylmethyl- 
hydrazone and zinc chloride at 100°, is a light reddish-brown oil, 
ih. p. 187°/35 mm. 1 : Z-Dimethyl-S-ix-odylindole, an oil, b. p. 

25 230° /3t» mm., was prepared from mcthyl-nonyl-ketonephenyl- 

tiethylhydrazone, and zinc chloride at 100°. Camphorphenyl- 
lydrazone, prepared by Balbiano’s method (A., 1886, 72, 808), 
)oils at 210°/17 mm., and yields a hydrochloride, m. p. 151°, when 
lydrogen chloride is passed into its ethereal solution, without 
ormation of aniline and camphorenonitrile {cf. Balbiano, loc. tit .). 
Its bromine compound, forms white needles, m. p. 

186°. Camphorindole forms colourless plates, m. p. 94°, b. p. 
210 — 215°/25 mm., and is prepared by heating a mixture of the 
hydrazone and zinc chloride at 150 — 180°. As a by-product, 
an isomeride of camphorphenylhydrazone, 0 16 H 22 N 2 , white plates, 
in. p. 201°, was isolated from the acid solution ; it is not identical 
with the polycamphorphenylhydrazone of Cazeneuve [Bull. Soc. 
chim., 1889, [iii], 1, 241). Menthoneindole, C 18 H 21 N, prepared 
from menthonephenylhydrazone and zinc chloride at 100°, forms 
colourless plates, m. p. 106°, b. p. 213°/20 mm. In the reaction 
there were also formed : aniline, and a base, a light 

yellow oil, b. p. 181°/18 mm. ; it gives a N -benzoyl derivative, 
colourless prisms, m. p. 163°. - K. K. 

The Action of Sodamide on Quinoline. A. E. Tschitscht- 
e abin and (Mlle) E. V. Zacepina ( J . Russ. Phys. Chem. Soc., 
1920, 50, 553 — 557). — The preparation of 2-aminoquinoline .bj the 
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action of sodamide on quinoline (A., 1915, i, 591) has been rei 
vestigated in an endeavour to improve the yield of amino-com 
pound, but without success. The main products of the reacti 
are diquinolinc , C lft H 14 N 2 , and diquinolyl, C 18 H 12 N 2 , the forme" 1 
being extremely readily oxidised to the latter, which is identical 
with the known 2 : 3-compound (Weidel, A., 1882, 69). ' a 

The following compounds are described : ^AmiTtoquinoli^ 
purified by repeated crystallisation from water or regeneration 
from the picrate, melts at 129°; the fractions of lower meltinj 
point which are obtained contain a little 4-aminoquinoliae 
{hydrated form, m. p. 69 — 70°; anhydrous form, m. p. 153^154&) 
The picrate , sparingly soluble needles, m . p. 255 — 256°, and the 
hydrochloride , needles, m. p. 225 — 227°, were prepared. Piquinolke 
is isolated in the form of its hydrochloride, red needles, from hot 
water, readily oxidising in the air ; the base obtained from it fon^ 
yellow leaflets, m. p. 185°. Thus it is not identical, but isomeric 
with the compound described by Claus (A., 1882, 215). Its salts 
with mineral acids have a bright red colour and are sparingly 
soluble; they are extremely readily oxidised to the colourless 
readily soluble, salts of 2 : 3-diquinolyl which forms leaflets m p 
175°. a A. E. K 

The Action of Sodamide on isoQuinoline. A. E. Tschtcschi. 
babin and (Mlle) M. P. Oparina (J. Russ . Phys. Chem. Soc ., 1920, 
50, 543 — 548). — isoQuinoline reacts with sodamide in the presence 
of neutral solvents in the same way as pyridine and quinoline, an 
aminoisoquinoline being produced ; the position taken up by the 
entering group is between the nitrogen and the benzene nucleus. 
The new compound, like those previously described, is a mono-acid 
base ; by the action of nitrous acid, it is converted into the kuoM 
tsocarbostyril, thus proving the constitution assigned to it. 

1-Aminoisoquinoline is obtained in a yield amounting to 38% 
and forms silvery plates, m. p. 123°. The picrate has m. p. 290— 
291°. The hydrochloride forms needles, m. p. 233 — 233*5°. The 
chloroplatinate, thin, orange needles, does not melt below 300° 
and crystallises with 1H 2 0. 

Diazotisation in presence of sulphuric acid leads to the form- 
ation of isocarbostyril, almost white needles, m. p. 206*5—207° 
(cf. Fernau, A., 1893, i, 417) ; in the presence of hydrochloric acid 
some 1-chlorotsoquinoline appears to be produced. O. A. Pv. K. 


Dihydrofsoquinoline Derivatives. M. Hartmann and E. 
Kagi (U.S. Pat. 1437802). — Methyl a-benzamido-p-3 : 4-dim ethoxy- 
phenylpropionate, fine needles, m. p. 104 — 105°, obtained by the 
hydrogenation of methyl veratrylidenehippurate in methyl-alcoholic 
solution, when condensed at 130 — 135° with phosphorus oxy- 
chloride, yields methyl 6 : 7 -dimethoxy A -phenyl-3 : 4-dihydrm- 
quindine-S-carboxylate , m. p. 122*5° after recrystallisation from 
methyl alcohol - (hydrochloride and hydrobromide, yellow crystals). 
The free ester reacts with methyl iodide to give a 2 -mthiodw, 
which is converted by silver chloride into a 2-methochbnde. Hydro* 
genation of methyl piperonylidenehippurate produces methy 
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Kpnzamido-p-piperonylpropionate, brilliant needles, m. p. 126 — 
jjK which on condensation gives methyl 6 : 1-methylenedioxy- 

1 ’.3 : 4.dihydrokoquindine~3‘Carboxylate, colourless needles, 
140 - 5 °. Methyl a-piperonylamino-p-piperonylpropionate, 

needles, m. p. 139 — 140°, yields on condensation methyl 

2 . : ±-dihydrokoquin- 
d'M^carboxylate, m. p. 140—141° ( hydrochloride , partly decom- 
m \ wa ter). Methyl 6 : l-Tnethyknediozy-i-phewtylS : 4-di- 
Tdroisoquinoline^-carboxylate, prisms, m. p. 111°, is obtained by 
condensation of methyl *-($-phmylpropi<mylMn^ 

mate m p. 127°, formed by the hydrogenation of methyl <x-cinn- 
: ^methyknedioxyph^ylacrykLte, m. p. 192°. This 
compound is prepared by heating together equimolecular propor- 
. piperonal, cinnamylglycine, and sodium acetate and three 
molecular proportions of acetic anhydride and boiling the product 
with methyl alcohol and soda. The above compounds have thera- 
peutic properties. Chemical Abstracts. 


Vapour Pressure of Carbazole. C. F. Senseman and 0. A. 
Nelsok (Ind. Eng. Chem., 1923, 15, 382-383).-A table of 
the vapour pressures of carbazole between 250 and 355 is given. 
The determinations were made on carefully purified samples (m. p. 
244-8°) (A. } 1922, i, 245). Carbazole has b. p. 354’76°, and not 
351 -5° as stated in the literature. Interpolation formulae are 
derived for the vapour pressures and latent heats of vaporisation : 
log ^>=24*2313 — 4570-3/7’— 5*0288 log T and £=22799— 13-OT, re- 
spectively. The values given for p are in good agreement with 
the observed values. H, C. R. 


The Aldehyde Derivatives of the Rhodanines and their 
Fission Products. II. Leon Gendelman {Monatsh., 1923, 
43, 537—543; cf. Andreasch, A., 1919, i, 96).— A continuation 
of previous work by Andreasch. Various substituted rhodanines 
have been prepared and their hydrolysis products examined and 

described : 5-cuminylidenerhodanine, NH-CO >C:CH ' C6Hl,CHMe2 ’ 

from cuminaldehyde and rhodanine, when hydrolysed by sodium amyl 
oxide in boiling amyl alcohol gave a-thiol-J) - mopropyle innamk acid, 
CeH^'CHiCtSHl-COgH, fine yellow needles, which are oxidised 
by alcoholic iodine to the disulphide , yellow needles, m. p. 190°. 

£1g g 

§-Phmyl‘5‘p-chlorobenzylide7ierhodanine, i 1>C1CH*C S H 4 C1, 

Nrh'tU 

from phenylrhodanine and j»-chlorobenzaldehyde, forms yellow 
needles, m. p. 148°. When hydrolysed by barium hydroxide it yields 
p-c/tforo- z-thiokinnamie acid , C 6 H 4 C1*CH!C(SH)*C0 2 H, yellowish- 
white needles, m. p. 157°. 5-p -CMorobeitzylideiidhwhydantoin, 

j)^ 0 >C:CH-C 6 H 4 Cl, from thiohydantoin and p-chlorobenz- 

aldehyde in acetic acid, forms yellow crystals which blacken 
at 230° without melting. ^Pheny^-p-tolylidenerhodanine, from 
p-tolualdehyde and phenylrhodanine, crystallises in yellow 
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needles, m. p. 136°, and is hydrolysed by barium hydroxide to 
x4hioL-$-Tmthylcinnamic (Kid, C e H 4 Me , CH^C(SH)*C0 2 H ) y©H ow 
needles, m. p. 159°. It is oxidised by alcoholic iodine to % 
disulphide, yellow needles, m. p. 212°. When treated with alkali 
hydroxide and benzyl chloride, the thiol-acid yields a 'benzylih^ 
p-methylcinnamic acid, C 6 H 4 Me*CHIC(S*CH 2 I > h) , C 02 H, yeW^ 

needles, m. p. 134°. 5-mp-Dihydroxybe7izylideMrhodanhu> 

<pS ^>o;cH*C 6 H a (OH) 2 , from rhodanine and protocatechualde. 

NH*CO 

hyde, is a yellowish- brown powder, m. p. above 270° ; its solutions 
are turned reddish-violet by alkalis and yellow by acids. Attempt 
to hydrolyse it by means of barium hydroxide or sodium amylonde 

were unsuccessful. 3 -Camphylrhadanine, 5,' ® L^x > CH 2 , is pre. 

pared by condensing camphylamine with carbon disulphide by 
means of aqueous alkali hydroxide to camphyldithiocarbaraate. 
C 10 H 17 , NH , CS 2 Na J which is then condensed with chloroacetic ester 
to give 3-camphylrhodanine as a viscid, yellowish-red oil; this 
condenses with benzaldehyde to form 5-benzylidene^camphyl 


rhodanine , 


CS-& 
C 10 H 7 -N-CO' 


'^>CICH‘C 6 H 5 , yellow needles, m. p. 49— 50 D , 

tj-’p-Dimethylaminobenzylide'ne-^camphylrhodaninc, prepared in a 
similar manner from diniethyl-p-aminobenzaldchyde, forms orange- 
yellow needles, m. p. 129°. 5-m-Nitrobenzylidene- 3 - campkylrhod- 
anine, from m-nitro benzaldehyde, forms yellow needles, m. p. 
126°. Camphylrhodanine condenses with isatin ip acetic acid to 
form camphylrJi-odurt irte- 2 - ind ole indigo [ 2 - i ndoxylidene - 3 ■ camph ylrkod • 


anine]; 


cs-s- 

c 10 h 7 -n-c(T 


'^C;C<^^^C 6 H 4 , brilliant deep red needles, 


m. p. 206—206°. 

Substitution in the Pyrazole Series, 
of 3 : 5-Dimethylpyrazole . Gilbert T. 
Ackerman (T. f 1923, 123, 1308—1318). 


F. A. M. 

< 

Halogen Derivatives 
Morgan and Isidore 


The Oxime cf Mesoxamide (isoNitrosomalonamide) and 
some Allied Compounds. III. Ring Formation in the 
Tetra-substituted Series. Edith Hilda Usherwood anti 
Martha Annie Whiteley (T., 1923, 123, 1069—1089). 

The Action of Reducing Agents on some Polynitrodiphenyl* 
amines. Nicholas Michael Cullinane and Thomas Campbell 
James {Aberystwyth Studies, 1922, 4, 209 — 212). — Reduction of 
2:4: 6-trinitrodiphenylamine (picrylaniline) with alcoholic am- 
monium sulphide gives the known 1 : 3-dinitro-5 : 10 -dihydro* 
phenazine. It forms a diacetyl derivative, C 16 H 12 0 6 \ yellow 
prisms, m. p. above 320°, and a dibenzoyl derivative, 
yellow plates, m. p. 230° (decomp.). As an intermediate compound 
in the reduction, 2 : ±4initro-§-ami7wdiphenijh,mine was obtained, 
yellow leaflets, m . p. 176°. Reduction of picrylaniline with stannous 
chloride gives a black powder dissolving in concentrated sulphonc 
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acid with a violet colour. By reduction of i 

alcoholic ammonium sulphide, 6 : with 

■phenmne was obtained, bright yellow ^ : 

The constitution of tfis substance was confirmed’ h' ab ° Ve 340 °* 
from piciyltolylenediamine (T., 1920 117 ] 9 ™V y , pre P arin g it 

lon « er “‘I 1 


. — h J Preparing it 

mini us fumes were no longer evolved * p-j' heatln g unti' 
m-toluidine with alcoholic ammonium suliiido ductl0n of piciyL 
a dihydrophenazine derivative. phlde to give 

Micro-sublimation of Indigo Km R ’ 

1923, 136, 403 — 410), — The appear^ %?*?**? W"** Z. t 
limafcion of a variety of mdigo^containine- ° n micro '8ub- 

synthetic, are described. Indirubin ls > na taral and 

in characteristic crystals and also cmtallisc f™" i—j sublime 
in characteristic crystals. J ' fr011 ^ hquid paraffin 

isolndigotin and Indine. A Wahi and to v H - K - 

md„ 1923, 176, 1070— 1072).— The SLt , Han ' sen (Compti 

1909, i, 330, 735) with the indine first Thtete , of , ’® lndi gotin (A., 
Chm. Phys., 1840, [iii], 3, 471) by the acrir , T ^ Wnt M**’ 
on disulphoisatide has been established hv P 0 * 3 ™ 111 hydroside 
properties of the substances obtained bv tLlS° mp ^ iSOn o{ the 
their derivatives. The molecular fomuk of r ° me * hoda ' a “ d of 
definitely C 19 H 10 O 2 N a , the same is Maindi^bTTfn I T luct is 
sire a brown compound with potassium h,,£l. l -'i P " ' su bstances 
lulistance is in each case generated on dibit - , uld the original 
« *ulphonie acii, Svi^ anh vfc T"* 1 ? water- Both 
Hirer, potassium, and sodium salt* rrvrf.nro' ba ” um Ralti . and 
ndmedisulphonic acid described 5 Seh Ltw! ?? ^ The 
4 > " apparently erroneously s0 dLcribe^nrt ^ 1861 - 120 
in the present research. On reduction Z L ? Wa f not ofa tained 
.acid, a leuco-compound haring theVrmlilw^ii 4 ^ acetio 
formuig white or pink crystals, m Tow VfjAN* and 

aajs** — ml z&s&x 

2SS. ousts asa r*- ^ 

^ ^ * Chandra Guha 


^azoie. ' "“ uuuu “ gives a ketoimino- 
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hydrolysed by means of concentrated hydrochloric acid to tL 
hydrochloride , white needles, m. p. 241 of 2 : 5-di-mino-Z : 3 : 4 . ^ 
tetrahydro-l : 3 : l-thiodiazole, m. p. 210 — 2\1°, yellow picrak 
high melting point. The following derivatives of the correspond 
dimeihylamide are described : diacetyl compound, white need 
m. p. 219°, free base, m. p. 180°, hydrochloride, m. p. 235°, nitroao. 
derivative, golden-yellow, m. p. 151°, yellow, crystalline picrak 
m. p. 205°. The following derivatives of the diallylamide have 
been prepared: acetyl derivative, m. p. 113°, hydrochloride , and 
free base, m. p. 151°, also the following derivatives of the corre. 
spending dianilide : acetyl derivative, m. p. 224°, free base, m n 
247°. Similarly, the following derivatives of the di-p-toluidi|e 
are obtained : diacetyl compound, m. p. 235°, free base, in, p 
249 — 250°, and of the monoanilide : free base , dull, yellow leaflets 
m. p. 215°, hydrochloride, m. p. 144°, yellow picrate, m. p, 226°' 
diacetyl derivative, m. p. 144°. p -Bromophenylhydrazi nedkarba ■ 
thionamide, m. p. 213°, is prepared by boiling for three to four 
hours a mixture of one molecular proportion of hydrazine sulphate 
dissolved in the minimum amount of warm water, and one mole- 
cular proportion of sodium carbonate and two molecular proportions 
of ^-bromophenylthiocarbimide. It gives the following derivatives 
of the mono-p-bromoanilide : free base, m. p. 241°, diacetyl deriv- 
ative ,m.p.229°. m - Chbrophenylhydrazinedicarbothionainide, m , p. 
170°, is prepared in a similar manner, and gives the impure diacetyl 
derivative from which the free base, m. p. 186 — 187°, is obtained, 
a -NapJUhylhydrazinedicarbothionamide, m. p. 265°, gives, in the same 
way, the free base, m. p. 275 — 276°, and the diacetyl- derivative, m,p. 
270° . The action of boiling acetic anhydride on hydrazinemonothiodi- 
carbonamide leads to the diacetyl derivative, m. p. 295°, of 5-imino- 
'‘l-keto-2 : 3 : 4 : 5 -tetrahydro-l*: 3 : 4 -thiodiazole, m. p. 240°, hydro- 
chloride, m. p. 107 — 108°. W. S. N. * 

Benzbisthiazoles. III. Stephen Rathbone Holden Edge 
(T., 1923, 123, 1011 — 1014)* 

Dyes of the Aurin Type. I. Harry Baines and Johs 
Edmund Driver (T., 1923, 123, 1214 — 1218). 

Certain o-Nitrohydrazo-compounds. Michele Giua and 
Mario Giua (Gazzetta, 1923, 53, i, 165—174). — It has been found 
previously (A., 1918, i, 552) that the action of gaseous hydrogen 
chloride on methyl- or ethyl-alcoholic solutions of certain o-nitro- 
hydrazo- compounds yields intense wine -red or carmine colorations. 
It is now found that this reaction may be extended and employed 
for the identification of products formed by the action of phenyl- 
hydrazine on aromatic nitro -com pounds containing labile groupings 
such as halogens, alkyloxy-, or nitro-groups, etc. The ortho* 
position to the labile group being usually occupied by a nitro -group, 
the primary product of this reaction is the o-iutrohydrazo-com- 
pound, but under certain conditions derivatives of 2:1: 3-benz- 
triazole or phenyl-^-aziminobenzene are obtained (cf. Kehrmaiui 
and Messinger, A., 1892, 889). The compound, described as 6- 
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m troso-2-benzeneazo-i3-xyIene, m. p. 186° (A., 1920, i, 98), must, 
mdeed, be regarded, as the 2:1: 3- benz triazole derivative of 
formula I and that described as 6-nitro-2 : 4-dimtroso-3-benzene- 
Lo toluene, as the dinitro-2*phenylmethyl-2 : 1 * 3-benztriazole of 
formula II or HI : 


Me 

! T YV?>NPh 

Me 

(10 


Me 


NO, 


^f>NPh 

N 


no 2 

Me^\ — N n 


no 2 

(IL) 


NOJJ-P™ 


(HI.) 


The products formed by the action of gaseous hydrogen chloride 
on some o-nitrohydrazo-derivatives in alcoholic solutions must be 
considered as azimino-oxides or azonitroso-derivatives, containing, 

not the grouping NOCON.'NR, but either or O^N* 

■ •NO i / * 

■N 

When, however, the action of phenylhydrazine or one of its deriv- 
atives with substituents in the nucleus on a nitro-com pound with 
a labile group yields, not an o-nitrohydrazo-compound, but a 
derivative of phenyl-2 ; 1 ; 3-bcnztriazole, no red coloration is given 
by the gaseous hydrogen chloride reaction. In some cases, gaseous 
hydrogen chloride in ethyl- or methyl-alcoholic solution is not a 
suitable agent for the formation of azonitroso-compounds, as it acts 
on these in a somewhat complicated manner, especially when its 
action is prolonged and the temperature is not duly regulated. 

is regards the cause of the red coloration formed by the nitro- 
hydrazo-compounds with the gaseous hydrogen chloride, two 
suggestions are made. It may be due to the formation of an 
additive compound of the acid with the intermediate nitrosoazo- 
compound, ■N.N'C’C’NO, or of a more complex compound (cf. 
Jacobson, Bartsch, Locb, and Steinbrenck, A., 1909, i, 681). The 
second suggestion, which is supported by Jacobson’s results (1892— 
1W9, also A., 1922, i, 589), is that part of the hydrazo -compound 
reacts with the gaseous hydrogen chloride, giving rise to the corre- 
sponaing azo-compound, the two hydrogen atoms thus eliminated 
causing fission of another molecule of the hydrazo-compound with 
lonnatiun of two molecules of primary amine. A similar reaction 
was observed by Andreae {A., 1880, 466). 

5-i ilw*2-phenyl~f)-imthyl-'2 : 1 : 3-benztriazole 3 -oxide, 

Me/'' 


NO, 


2 \ 


1?”. 


prepared hy treating 2 ; 4-dimtro-5-methylhydrazobenzene (A., 
15°/’ f 7 T m ^ a ^ c °holic solution with a few drops of 

riacll ptT. h ^ 02dde or in a redox apparatus with 

chloride ° f m fdcotloiic solution with gaseous hydrogen 

156° k° n> * onus P a k y®How, flat, silky needles, in. p. 1 55 — 
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4 : Q-BenzeneazoA : Minitro-m-toluene, CgHgMefNCy^NiNPh ok 
tained by oxidising benzenehydrazo-2 : 6-dimtro-m-toluene j 
alcoholic solution by means of freshly precipitated mercuric oxide 
crystallises in brick-red lamellae, m. p. 117 — 118°. 1 

Benzeneazo - 2 : ±-dinitro-m-toluene forms reddish-yellow lam e ]l» 
m. p. 148—149°. ^ 

Me 





4 : 6- Dinitro-om-hydrazotolue,m , 


Me 

prepared by the interaction of y-trinitrotoluene and o-tolylhydraziQe 
crystallises in lustrous, orange-red lamellae, m. p. 151—152° (d e ! 
comp.), dissolves in concentrated sulphuric acid giving a red solo, 
tion, and in alcoholic solution yields a dark red coloration with 
alkali. 

6-Nitro-2-0’tolyl-5’methyU2 : 1 : 3 -benztriazole N-uride, 

TtoLj-kcr \_/’ 

Me 

obtained from the preceding compound by means of either 25 0/ 
potassium hydroxide solution or gaseous hydrogen chloride, forms 
yellow needles, m. p. 142 — 143°, and dissolves slowly in cold, con- 
centrated sulphuric acid to a yellow solution. When prepared by 
means of hydrogen chloride, it is accompanied by a garnet-red, 
halogenated compound, m, p, above 220°, which has not been 
investigated. 

Me 


4 : Q-Dinitro - in-hydrazololuene, NO. 


/~\ 

2 \_/ 


NH-NH 


\_/’ 


pn- 


N0 2 Me 

pared from y-trinitrotoluene and m-tolylhydrazine, crystallises in 
orange-yellow needles, m. p. 165—166° (decomp.), forms a dark red 
solution in concentrated sulphuric acid, and gives a red coloration 
with alkali in alcoholic solution. 


ft-Nitro-2-m-tolyl-5-m.ethyl-2 : 1 : 'S-benztriazole (annexed formula), 
yv prepared from y-trinitrotoluene and 

Me i , — nu „ m-tolylhydrazine, forms small, golden- 

NO I yellow prisms, m. p. 150—151“; the 

' N -oxide crystallises in pale yellow 

needles, m. p. 181 — 182°, and gives a yellow coloration with con- 
centrated sulphuric acid. 

6-Nitro-2-p-tolyl-5-metkyl‘2 : 1 : 3‘benztriazole N -oxide, 

o 14 h 12 o 3 N4, .. .. 

crystallises in lustrous, yellow lamellae with a greenish-yeiiow 
reflection, m. p. 186 — 187°. 

6 - Ch loro- r>-nitro-%phe nyl-2 : 1 : 3 -benztriazole N -oxide, 

N0 2 -C 6 H 2 Cl<| 0 >OTh, 

prepared from 5-chloro*2 : 4-dinitrohydrazobenzene, either by 
boiling it with glacial acetic acid or by saturating its alcoholic 
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solution with gaseous ^hydrogen chloride, forms golden-yellow 
aeedleS) m. P- 1^5 196°. When reduced by means of hydrazine 
hydrate, this compound yields a product with the same melting 
point as Zineke and Scharff’s phenyl-^-aziminomtrochlorobenzene 
[A., 1910, i, 140), namely, 196°. T. H. P. 

Action of Diazomethane on Xanthosine. P. A. Levene { J , 
Bid. Chem., 1923, 55, 437 — 442). — The velocity of hydrolysis of 
the hydrogenated pyrimidine nucleoside indicates that the pentose 
radicle is attached to a nitrogen atom of the base. Assuming that 
[he same mode of attachment exists in all nucleosides, the structure 
i those containing a pyrimidine base follows immediately. In 
die case of the purine nucleosides, however, alternative positions 
)f attachment are possible. It is now shown that, in xanthosine, 
he ribose molecule is attached to the nitrogen Atom in position 
i of the base. Thus, methylation of xanthosine with diazomethane 
gelded an amorphous dimethyl derivative, [a]?p —28°, together' 
rith caffeine, and, when the methylation was continued for eight 
lours, tetramethyluric acid. The production of the last two 
lompounds is attributed to the hydrolytic and oxidising actions 
jf diazomethane. When hydrolysed by dilute acid, dimethyl- 
tanthosine gave theophylline; hence the 1 - and 3 -positions of the 
)urine base are free in the nucleoside, thus leaving only position 7 
is the point of attachment of the pentose. The yield of theophylline 
vas small owing to considerable formation of melanin. E. S. 


Ring Closure with Hydrazinedicarbonamides containing 
sulphur. III. The Action of Hydrazine on Hydrazinedi- 
:arbonthioamide. F. Arndt and Franztska Bielich (Ber., 
[923, 56, [£], 809 — 817 ; cf. Arndt and Milde, A,, 1921, i, 813; 
\mdt and Tschenscher, A., 1922, i, 375).— The action of hydr-. 
tzine on hydrazinedicarbonthioamide has been described by* 
?urgotti and Vigano (A., 1902, i, 322), who have isolated a product 

vhich they regard as dithio-p-urazine, S:C<^'^>CS. Since 

he constitution ascribed to this compound seems doubtful to the 
nithorg, they have re-examined the reaction with different results 
md have ^isolated the amphoteric 4-amino- 3 -iminothiourazole, 

4-aminodithioui’azoIe, or 

and (probably) 4 : 4- diam inoh ydrazothiourazole , 


nh- 


NH 


■ nh >c , n*dtc<: nh ^ 
N >c-NH‘NH-C< N n 


or 


crystallises in irregular leaflets, m. p. 
rids *1 i (d ec omp.). It is soluble in alkalis, ammonia, and mineral 
530 ’/j atnot m acetic acid. It gives a colourless nitrate, in. p. 
11 hw^M • an( ^ a ether. It reacts with benzaldehyde 

j ochionc acid solution to give the benzylidene compound, 
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CHPh^N<^ :NH), ?E lustrous, pale yellow prisms, m. p. ^ 
Uo FlrL 

after previous darkening (the corresponding S ‘methyl ethyl U 
m. p. 242° after softening at 235°). 

^Aminodithiour azole crystallises in small, colourless needle 
m. p. 228° (decomp.) after softening at 225°. It is oxidised by 
ferric chloride in hydrocfdoric acid solution to the correspond^ 
disulphide , (C 2 H 2 N^S 2 ) Z , a pale yellow precipitate, m. p. (indefinite) 
214° (decomp.). It gives a silver salt, 0 2 H 2 N 4 S 2 Ag 2 , and a banurn 
salt, (C 2 H 3 N 4 S 2 ) 2 Ba,4H 2 0. The benzylidene derivative forms pale 
yellow crystals, m. p. 136° after previous softening. The amino, 
compound is converted by benzyl chloride and alcoholic potassium 
hydroxide solution into the corresponding dibenzyl ether, 

, matted needles, m. p. 147°. 

C(S"C 7 H 7 ).N 

4 : 4'JJiaminohydrazothiourazole (?) crystallises in long, colour- 
less, or pale-yellow needles. It has m. p. 207 — 225° after previous 
softening, the indefiniteness appearing to be due to tautomeric or 
stereochemical change, and not to the presence of impurity in 
the material. It is a powerful reducing agent, but its smooth 
conversion into a disulphide could not be effected by means of 
ferric chloride or iodine solution. It gives an unstable silver salt. 
The benzylidene compound crystallises in small needles, m. p. 215° 
(decomp.). The benzyl ether, leaflets, m. p. 214° (decomp.), yields 
salts with the mineral acids of which the nitrate, m. p. 132°, is the 
most sparingly soluble. The benzylidene derivative of the benzyl 
ether forms small needles, m. p. 136 — 137° ; it yields a hydrochloride, 
m. p. 181°. H.W. 

Action of Hydroxylamine and of Dihydi'oxy ammonia on 
certain Nitroso-derivatives. A. Angeli and Antonio Peeroki 
[Atti E. Accad . Lincei , 1923, [v], 32, i, 151 — 153).— From the 
analogies in behaviour shown by two groups when directly 
united and when occupying ortho- or para-positions in an aromatic 
nucleus (A., 1917, i, 452; 1920, i, 665), it is to be expected that 
aromatic compounds of the form NHR*C 6 H 4 *NH 2 , ISIH10C 6 H 4 *NO, 
or NR:C 6 H 4 :N-0H would, in some reactions, behave similarly to 
the hydrazines or diazo-hydrates. When treated with nitrous 
acid, amides of the first of the above forms give, not the corre- 
sponding diazonium salts, but compounds of the probable formula 
NR:C 6 H 4 :N 2 (cf. Ikuta, A., 1888, 467), which may be regarded also 
as derivatives of diazoiminoquinone, NRlC 6 H 4 !NrN. Further, 
since diazonium hydroxides are converted by the action of by ■ 
oxylamine into the corresponding azides, R-N^OH+^HyO - 
R^:N:N+2H 2 0, the action of this reagent on nitroso-denvaOT 
of the type NHR*C 6 H 4 *NO should furnish either diazoinunoqmn® 
or a very simple derivative of it. This is actually found to 

case. . i • in 

The action of hydroxylamine on p-nitrosodiphenyianune 
alkaline solution yields a compound , C^H 1() N 4 , which forms JSj 
pale brown crystals, m. p. 71°, and on reduction with 
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! chloric acid gives the amine, NHPh*C 6 H 4 *HEL The formula 
being unlikely, this compound has probably 
tractate NHPh-C 9 H 4 -N:NiN or NPhiC.H^NiNINH, the diazo- 
wund, NPh:C-H 4 :N:N, first formed undergoing reaction with a 
id molecule of the hydroxylamine. 

nilarly, the action of hydroxylamine on the nitroso-compound, 
le’CgHi'NO, yields a crystalline compound, m. p. 52°. Both 
( compounds, for which the name photo-azides is suggested, 
jit sensitiveness towards light resembling that of Bilver salts. 
r moistened with a dilute benzene solution of the phenyl 
derivative and exposed to light rapidly turns violet and then 
black; with the methyl derivative first a red and afterwards a 
violet coloration is obtained. 

Dihydroxyammonia, obtained from benzosulphohydroxamic acid 
and an alkali, acts readily on p-nitrosodiphenylamine in alkaline 
solution, yielding an acid compound, which forms deep yellow 
crystals, m. p. 74°, and undergoes rapid alteration when either 
heated or exposed to light. T. H. P. 

Certain Polypyrroles. Antonio Pieroni and Aldo Moggo 
[Gazzeita, 1923, 53, i, 120 — 135).— Part of the work here described 
has been already published (A., 1922, i, 766). Besides p-bromo- 
benzeneazoxvcarboxylamide, naphthalene* (i-azoxycarboxylamide 
may serve as a reagent for the pyrrole nucleus, with which it forms 
pyrrolineazo-P-naphthalene and pyrrolinebisazo- p -naphthalene {cf. 
Fischer and Hepp, A., 1886, 1041). The action of p-bromophenyl- 
diazouium chloride on iodole or on heptaiododipyrryl (A., 1922, 
i, 763) yields bis-2 : 5-p-brotnobenzeneazodi-iodopyrrole. 

RapMhalene-fi-awxycarboxylamide, C lf >H 7 'KO!N*CO*NH 2 , pre- 
pared in the ordinary way from p-naphthylamine, crystallises in 
orange-yellow, silky needles, m. p. 178°, and with jS-naphthol and 
a few drops of potassium hydroxide gives a violet solution which, 
when heated, becomes red and yields a reel precipitate of p-naphthyl- 
azo-p-naphthol. 

Bis-2 : 5-\)-bromobenzeneazodi-iodopyrrole, 9^ „ 

CBC(N’.N‘CgH 4 Br) 

forms red crystals and decomposes, with liberation of iodine, at 
259°. T. H. P, 

Azo-dyes of the 2-Pyridine Series. A. E. Tschitschebabin 
(«/. Russ, Phys . Chem. 8oc 1920, 50, 612 — 519). — Sodium pyridine 
(wdiazoxide (A,, 1916, i, 224, and this vol., i, 597, 598) reacts in 
alcoholic solution with certain phenols and aromatic amines, giving 
true azo-dyes. The coupling proceeds very slowly, but is greatly 
accelerated by passing a slow stream of carbon dioxide through 
the liquid; indeed, no condensation takes place with amines if 
e presence. of carbon dioxide is excluded. Curiously enough, 
no condensation product could be obtained with the sodium salt 
? (sodium fi-naphthol-6 : 8-disulphonate). The attempts 

( r C ?? , s . e . a 'aminopyridine with nitrosonaphthol and nitroso- 
me ylaniline were also unsuccessful. Azo-dyes containing a 



i, 614 ABSTRACTS OF CHEMICAL PAPERS. 

pyridine nucleus as first component are much deeper in Co |^ 
than the corresponding benzene derivatives; whilst as a 
component the pyridine nucleus has little effect on the colour 
The simple dyes obtained do not appear to be very stable. 

The following compounds are described : ^Pyridine o%.r 
mphthol, orange-red needles, m. p. 137°, obtained in 40% 
in addition to some 2-ethoxypyridine ; insoluble in water and 
cold alkalis, soluble in dilute acids, dissolves in concentrate 
sulphuric acid with a dark purple colour ; the hydrochloride form* 
red needles. '2-PyridineazO‘«.-naphthol appears to exist in two 
isomeric forms, one consisting of red needles with a green reflex 
giving a dirty violet solution in sulphuric acid, and another which 
forms dark needles giving orange-red solutions in acids or alkalis. 
2-Pyridine-azoresorcinol is obtained partly in the form of its mono- 
sodium salt, an orange powder containing one molecule of water 
of crystallisation, and partly as its hydrochloride , which is also 
obtained by treating the sodium salt with hydrochloric acid, red s 
flattened needles containing 2H 2 0. The base can be liberated 
from the sodium salt by means of carbon dioxide and forms an 
orange, crystalline powder (prisms) which swells and blackens at 
186 — 188° and gives orange solutions in acids or alkalis. 2 -Pyridine* 
Z-azo-2 : %-diaminopyridine forms brownish -red crystals containing 
alcohol of crystallisation which is readily lost on keeping, the 
substance then melting at 167°. It dissolves sparingly in sulphuric 
acid, giving a greenish -yellow solution. G. A. R. K. 

Action o! Iodine on some a-Substituted Semicarbazides 
and its Application to their Estimation. A. Dotjcet {J. 
Pharm. Chim ., 1923, [vii], 27, 361—365).— Iodine reacts with 
a-phenylsemicarbazide otherwise than with semicarbazide itself; 
no nitrogen is liberated, but two hydrogen atoms are eliminated as 
hydrogen iodide and phenylazocarboxylamide, Ph’NIN'CO'NHj, 
melting at 114°, is formed. The latter forms, with an excess of 
iodine, an unstable additive compound which separates in small, 
bronze needle#, but is readily dissociated by solvents and loses 
its iodine when treated with sodium thiosulphate. The estimation 
of 1 -phenylsemicarbazide may be carried out by adding 50 c,c. 
of j^/lO-iodine to a solution of 0*2 g. of the substance in lp c.c. of 
alcohol containing 1 g. of sodium acetate. After keeping the 
mixture for ten minutes 50 c.c. of N /10-sodium thiosulphate are 
run in and the excess is titrated back with N /10-iodine, using starch 
as indicator. Every 2 atoms of the original iodine used correspond 
with 1 mol. of phenylsemicarbazide. m-Benzamidosemicarbazide 
behaves exactly as the above, giving m-benzamidoazocarboxylamide, 
NHj-COCgH^NlN'CO-N^, Which differs from phenylazocarbo^l- 
amide in being insoluble in ether, chloroform, or benzene. The 
azo-derivative is a stable compound, melting at 186° and giriag a Q 
unstable additive compound with iodine, W. T. K. b* 

Cataphoresis of Proteins. The. Svedbero and Eric B. 
Jrtte (J. Amur. Chem. Soc., 1923, 45, 954 — 957).— A method » 
described by which the rate of migration of a protein particle un e 
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‘tifluence of an electric field may be experimentally determined- 
n? method depends on the fact that under the illumination of 
i violet light, proteins fluoresce. This fluorescence may be 
PfZfr photographed and the position of the boundaries of the 
**7? boI measured on the photographic plate. Photographs are 
hded in the paper showing qualitatively the effect of changing 
ju hydrogen-ion concentration of a 0*3% egg-albumin boI on its 
“te of migration. ' J - F - »• 

tiia Decomposition of Proteins. II. N. Xroensegaard 
\n Lsiol Chem 1923, 127, 137-1 85). -Proteins, gelatin, 
-Tad in and casein are acetylated when heated with acetyl chloride 
! acetic acid solution. The acetyl proteins are reduced with 
K m an d amyl alcohol and the products fractionated. The 
hief products appear to be heterocyclic compounds, probably 
jvrrole derivatives. Aliphatic amines and amino -alcohols appear 
[o be absent. W. 0. K. 

Comparative Value of the Dialysis Reaction (Abderhalden) 
and the Reaction with Bacterium coli for the Detection of 
Proteolysis. E. Wollman and (Mme) E. Wollman [Bull. Soc. 
aim bid., 1923, 5, 253— 257).— The authors’ method [Compt. 
rend. ' Soc. Biol , 1919, 82, 1263), in which the tryptophan present in 
the peptones produced by proteolysis is converted into indole 
(detected by Ehrlich’s reagent) by the action of B. coli, gives more 
regular results and is more sensitive than Abderhalden’s dialysis 
bethod, E - S - 


Investigation of Formaldehyde-protein. A Case of 
Divergence from the Usual Characteristics of a Transition. 
Mechanism of Gel Formation. L. Reiser and A. Marton 
[KoUoid Z ., 1923, 32, 273— 279).— Formaldehyde -protein has been 
prepared from the sera of rabbits, horses, cows, and guinea-pigs 
and the physical properties of the product have been examined. 
The results show that the change in properties which generally 
indicate increaesd or decreased stability of the product do not all 
| point in the same direction. The stability towards heat, and the 
reduction of the tendency to coagulate on the addition of albumin 
indicate an increased stability, whilst the increased sensitiveness 
towards salts, the more pronounced Tyndall cone, and the decreased 
electrical conductivity indicate a coagulation or at least a decreased 
stability of the complex compound over that of the original protein. 


The Action of Proteins and Blood-serum on Colloidal 
Gold Solution and its Quantitative Interpretation. Paul 
Reznikoff [J. Lab. Clin. Med., 1922, 8, 92— 103).— Serum-albumin, 
euglobulin, and pseudoglobulin, tested against colloidal gold 
solution, gave characteristic curves dependent on the concentration. 
Contrary to Fischer, the author finds that serum -albumin has a 
distinct precipitating effect on colloidal gold in certain concen- 
tration. Howe’s method for isolating the globulins was found^not 
to be accurate. Chemical Abstracts. 
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Sensitisation of Salts by Globulin as the Cause of a. 
Coagulation of Gold [Sols] by Globulin Solutions. G. 

rich Fischer and A. Fodor (Kolloid Z 1923, 32, 279—284)!] 
The precipitation of gold sols by alkaline globulin solutions &Z 
by similar solutions containing 04% of sodium chloride has W 
investigated for various hydrogen-ion concentrations. The experi 
ments indicate that with increasing hydration of the globulin th 
coagulation is retarded. But it is remarkable that coagulation 
is not entirely absent in solutions of hydrogen-ion concentration oi 
the order 10“ 12 when treated with globulin free from or poor in sodium 
chloride, whereas with albumin solutions in which the albumin 
is present as enhydrones (A., 1922, i, 691) and is strong 
hydrated there is no increase in the size of the gold particles * 

J.F.&, 

Colloid Chemistry of Yeast Proteins. Heinrich Lusbs 
and Karl Schuster ( Kolloid Z. f 1923, 32, 334 — 337).— The yeast 
proteins, zymocasein and cerevesin, have been separated from 
yeast, the former by treating the liquor from compressed yeast 
with 20% acetic acid until the filtrate shows no further precipitation, 
This occurs at pH— 4*0 — 4'5. The precipitate is pressed, washed 
with faintly acidified water, and dialysed under toluene against 
water until the acid reaction disappears. The filtrate from the 
zymocasein is treated with sodium acetate and the cerevesin 
salted out with ammonium sulphate. The two proteins have been 
investigated with respect to their chief colloidal properties. The 
isoelectric point of cerevesin is found to be 2*6 XlO" 5 from measure- 
ments of its coagulation by alcohol, and by heat, its surface tension, 
and its cataphoresis. The values of these constants show that 
this vegetable protein is to be grouped with the known animal 
and plant proteins. The tendency of zymocasein to swell in acid 
and acidified solutions of neutral salts has been investigated, and a 
far-reaching analogy with animal casein found. Zymocasein there- 
fore belongs to the group of phosphorus-containing proteins (casein 
and vitellin). J. F.S. 

Collargol. A. F, Gerasimov ( J . Russ. Phys. Chem. Soc. f 1917— 
1918, 49, 604—607; cf. A., 1917, i, 98; this vol., i, 492).— The 
addition of sodium chloride to a solution of collargol in quantities 
insufficient to precipitate the latter causes the gradual formation 
of a deposit of silver chloride in a colloidal form ; the reaction is 
2 Ag -f 2NaCl + O + H 2 0— 2AgCl + 2NaOH . This reaction is re- 
sponsible for the deterioration of samples of solid collargol when 
these are not kept protected from air and moisture. Potassium 
iodide produces an analogous result, colloidal silver iodide being 
deposited. Silver chloride is shown to have a peptising action on 
collargol. G. A. R. h. 

The Influence of Electrolytes on the Coagulation oi 
Collargol by Acetic Acid. Alexei Fedorovitsch Gerasim 
{J. Russ. Phys. Chem . Soc ., 1917, 49, 442— 448) .—Various inorganic 
salts are added singly and in pairs, in various quantities an P 
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lortioiis, to solutions of colloidal silver, and acetic acid is then 
dded until coagulation occurs. The amount of acid which needs 
o be added depends, not only on the quantity of the salts present 
nit also on the nature of the component salts of each pair. When 
be mixtures are added in small quantity, their mutual influence 
9 negligible, whilst with large quantities, the activity of each salt 
iay be neutralised. When intermediate quantities of mixtures are 
dded, the effect is largely the sum of the effects of the components 

R.T. 

The Proteic Acids of Urine. EC. Antoxyproteic Acid 

Edlbacher (Z. physiol. Ghem., 1923, 127, 186 — 189 ; cf. A., 

1 22, i, 692, 883).— Antoxyproteic acid contains only a email 
antity of nitrogen titratable by formol (3-69%, excluding that 
rich can be distilled as ammonia), but on hydrolysis yields a 
atiyely high percentage of mono-amino-acids (37*10%), and also 
itains histidine, arginine, and lysine. It therefore appears to 
of the nature of a polypeptide. W. 0. K. 

Precipitation Forms of Casein. Fritz Loebenstein (KoUoid 
1923, 32, 264 — 272). — The significance of the various forms in 
ich casein is precipitated in connexion with digestion is dis- 
ced. The conditions under which the various forms are produced 
re been investigated in the case of calcium caseinate solutions, 
icipitation has been effected in the presence of hydrochloric acid! 
pt physiological concentrations and also in the presence of carbo- 
hydratcs (lactose, maltose, sucrose, and dextrin), salts (sodium 
chloride and hydrogen carbonate, potassium chloride, citrate 
phosphate, and sulphate, calcium citrate and phosphate and 
magnesium phosphate), albumin and ferments (pepsin and rennin) 
and the forma produced have been investigated. Hydrochloric acid 
is shown to have a marked effect on the solution of the casein. 
Uicimn casemate solutions give no precipitate in the presence of 

i j l/° hydrocWonc lower and concentrations of 

hydrochloric acid produce increasingly large precipitates, which 
differ considerably in their nature and in the time required for their 
ormation. The addition of sugars prevents the precipitation over 
thewhcieconeentration range of hydrochloric acid from 0-35 to 
/o- Albumin has much the same action as the sugars, that is, 
blunders precipitation and aids solution. The salti mentioned 
P r n V* P h ^ lolo gM»l quantities, increase the pre- 
ffX Z « "5* ran S e of hydrochloric acid concentrations. 
Sn 22L aff ® c ‘ th f precipitation by hydrochloric acid, whilst 
accelerates both the precipitation and the solution ol casein 

J. F. S. 

^ Critof'o!^ be ‘^ een 9*yg en Haemoglobin, and 
»9e-®n!!?rhf Adsorption. N. K. Adam (Nature, 1923, 111, 
temortoL fn 6 S! eStl0n discussed whether the attraction of 
of the hsmncrlnK' , wblc ^ a PP eara to be a localised property 
J*non ?2 P ^‘° le8 i 1S L CorrecU y ^rded as an XrVtion 
. even although the amount of oxygen taken up at 
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different pressures can be fairly accurately represented bv 
“ adsorption isotherm,” The author prefers to regard a JLJj 


as being rightly classified as adsorption only if the substance t*W 
up by the surface continues to be taken up until the whole surf!? 
is uniformly covered. Probably only a very small part off? 
surface of the haemoglobin particles can be actually covered L 
oxygen when combination ceases at the stage of oxy-' " 


All cases of adsorption, from a gaseous phase, or from solution 
plane or nearly plane interfaces are compatible with the dettnitio 00 
whilst it is also probably applicable to those of adsorption ^ 
colloidal surfaces. a. A g 


Adsorption and Haemoglobin. (Sir) W. M. Bayliss (AW. 
1923, 111, 666 — 667 ; cf. Adam, preceding abstract).— The fact 
that when haemoglobin is fully saturated with oxygen, the oxygen 
is taken up in the proportion of one molecule to each atom of' hJ 
in the haemoglobin molecule does not exclude the possibility of 
adsorption at local foci, nor does an explanation based on true 
chemical combination account also, for example, for the greater 
affinity of haemoglobin for carbon monoxide than for oxygen. It 
is pointed out that hemoglobin under most conditions exists in the 
form of colloidal aggregates, so that the possibility of the inter- 
vention of surface phenomena must be considered. Adam’s (Joe 
cit.) criterion of adsorption is briefly criticised, in that it appears to 
neglect cases in which two or more substances are adsorbed 
simultaneously. A. A. E. 


The Triphosphonucleic Acid of Thannhauser and Dorf- 
muller. R. Feulgen and H. Rosseneeck ( Z . physiol. Cbm., 
1923, 127, 67—79).— It is concluded that the triphosphonucleic 
acid described by Thannhauser and co-workers (A., 1914, i, 1015- 
1916, i, 522; 1918, i, 47, 316; 1920, i, 895; 1921, i, 201) does not 
exist. W. 0. K. 


The Structure and Properties of Chondrin and of Hydrogen 
Chondroitin Sulphate (a New Method for the Preparation 
of Hydrogen Chondroitin Sulphate). M. Rakuzin and (Mllb) 

Ek. Braudo (J. Russ. Phys. Chem. Soc., 1917, 49, 200— 207).— A 
solution of chondrin in water is decomposed by 2% ajuminium 
hydroxide into hydrogen chondroitin sulphate, which remains in 
solution, whilst the chondrin residue is adsorbed in the colloid. 
When 5% of the latter is present in the solution, the reaction 
proceeds in two stages ; first, the amphoteric radicles which give 
the Ostromisslenski and the xanthoproteic reactions are hydro- 
lysed off, and then the hydrogen chondroitin sulphate. Using 
1% of colloid, the chondritis adsorbed as a whole, without decom- 
position. The optical rotation of some hydrogen chondroitin 
sulphate prepared in the above way is [a] D — 46-59°, whence [a]# 
for the chondrin residue is calculated to be — 386-85°. R T. 

Chondroitinsulphuric Acid. W. S a vialov ( Z . physiol. Cbm., 
1923, 126, 219— 249).— Chmdran, C^B^0 19 N, isolated as its 
tetrabenzoate, C^H^OjoN, is obtained from chondroitinsulphuric 
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j 0 n hydrolysis with acid, along with chondroitine tribenzoate , 
^ted as its hydrochloride , C 4fr H 82 0, 2 N ) HCl. This corresponds 
?*? a formula C^H^O^N for chondroitine. Chondrosine, 

1 H ON, has been isolated as the osazone, C 26 H 28 0 6 N 8 , Hght 
l flow tufted crystals, m. p. 154° (corr.). The amorphous base, 
0 N^H^O, has also been obtained, and the sulphate . Chon- 
14 ine 8 when heated with baryta water yields chitonic acid, 
^ 0 and a base , CjtLN (cMoroplatinatCy white flocks, 

* Ul ° 6 ’ [C 7 H 9 N] 2 ,H 2 PtCl 6 ), 

, oxidised, isosaccharic acid, m. p. 208°, is obtained. If 
hondrosine sulphate is wanned with an excess of copper hydroxide, 
(C 5 H 8 0 4 N) 2 Cu, giving a red biuret reaction, is obtained. 

W. 0. K. 

Keratin. IV. A. Heidtischka and E. Komm (Z. physiol. 

1923 1 126, 261 — 276).— The proteoses obtained from the 
artial hydrolysis of horn (cf. A., 1922, i, 967) have been fractionated 
nd the solubilities and reactions of the various heterokeratoses, 
ptokeratoses, and deuterokeratoses investigated. W. 0. K. 

The Preparation and the Properties of Ovokeratin. M. A. 

iKUZiN (J. JRuss. Pkys . Ghent . Soc.> 1917, 49, 159 — 164). — A 
entity of ovokeratin was prepared from the membranes of eggs, 
Ladenburg’s’ method. The sodium proteinate from the alkali 
tfhing of the membranes gave Adamkiewicz’s, Molisch’s, Petten- 
ifer’s, and Ostromisslenski’s reactions for albumins, and appears 
be ahitherto unknown albuminate, [a] D —4-87°. The subsequent 
etic acid washing removed from the membranes amino-acids, 
hich gave only Ostromisslenski’s reaction with picramic acid, 
id had [a] D —27-82°. Amm onium and potassium ovokeratinate 
ere prepared, [a] D being —36-79°, and —38-96°, respectively, 
vokeratin gives the biuret and the xanthoproteic reactions, and 
so Millon’s and the above-mentioned four reactions. Its phos- 
lorus content is very small, whilst 2-3% of sulphur is found, 
his is much lower than the value obtained by Lindval, who found 
25% of sulphur in ovokeratin. R. T. 

Influence of Carnosine and of Different Ions on the Diges- 
on of Proteins by Pepsin. Ivan Andreevitsch Smorodincev 
I. Russ, Physiol . , 1922, 4, 279 — 280). — The activity of pepsin 
not influenced by glycerol ; extracts of the enzyme in this solvent 
laintam their activity for years. 

The action of pepsin on edestin and casein is inhibited by the 
)Uowing substances in the concentrations (expressed as normality) 
bated : carnosine (1/160); sodium and potassium hydroxides 
1/320—1/640); sodium, potassium, and lithium carbonates 
1/160 — 1/320) ; sodium, potassium, and lithium hydrogen carbon - 
tes (1/20 — 1/40) ; ammonia (1/80) ; disodium hydrogen phosphate 
y°) > The inhibitory effect is attributed to the hydroxyl-ions, 
jo such action is shown by carnosine hydrochloride and nitrate 
1 10), or by sodium, potassium, and ammonium chlorides and 
11 (1/19). The digestion of edestin by pepsin is inhibited by 
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1 /4A T -solutions of the chlorides and 1 /8xY-solutions of the nitrate 
of soaium, potassium, and ammonium, but that of casein is ^ 
influenced by normal solutions of these salts. The inhibitor* 


action of salts is due to the anions. 


Adsorption of Saccharase by Alumina. H. von Euleh ^ 

K. MyrbAck ( Z . physiol . Chem., 1923, 127, 115 — 124). J 

adsorption of ‘saccharase by alumina is ma x i m u m attp H 6*0 6*5 

using acetic acid and ammonium as a buffer, although with other 
buffers, particularly phosphates, irregular results are obtained. 
The addition of acetone to the solution of the enzyme heresy 
the adsorption, but it also destroys the saccharase. Hence, only 
alcohol should be used to increase the adsorption of the enzyme 

W. O.K 


Inactivation of Saccharase by Halogens. H. von Etnas 
and K. Josephson {Z. physiol. Ckem., 1923, 127, 99 — -1 14).- — Tbe 
degree of inactivation of saccharase by iodine increases with the time, 
In the case of bromine the degree is independent of the time. £ 
both cases, it is independent of the concentration of the enzyme, 
and in the case of iodine, at least, it is independent of tbe p„. 
Iodine appears to be more efficient than other poisons in inhibit^ 
the activity of highly purified saccharase, whilst the bromine 
equivalent (the amount of saccharase inactivated by one molecule 
of bromine) agrees with that of silver as already determined. 

W. 0. K. 


Existence of Two Amylotic Ferments in Malt Diastase 
E. Ohlsson ( Compt ! rend. Soc. Biol., 1922, 87, 1183 — 1184; from 
Physiol. Abstr 1923, 8, 9).— -In malt extract, two enzymes an 
present, one converting starch into dextrin, the other responsiblf 
for the conversion of starch or dextrin into maltose. These maj 


be differentiated by keeping the enzymes at certain temperature 
and at certain hydrogen-ion concentrations. At 5° and Ph i to 
dextrin -forming enzyme disappears rapidly, whilst the maltose 
forming enzyme remains practically unaltered. Kept at p H 6 am 
at 70° for twenty minutes, the extract rapidly loses its propeit] 
of forming maltose, while retaining its dextrin-forming capacity. 


Investigations on the Starch-liquefying Function of Mai 
Diastase. W. Windisch, W. Dietrich, and Artur Beys 
{Woch. Bran . , 1923, 40, 49—50, 55—56, 61—63, 67 - 70 ), -Th 
experimental results given indicate that the liquefaction of stare 
by diastase probably depends on increase in the degree of 
persion of the starch or amylopectin. The liquefying action ptf 
ceeds best when p H has the value 5*03, the reaction being 
similar to the optimum reaction for saccharification of stare 
diastase. . , 

The method suggested for determining the liquefying pw® 
malt diastase consists in treating amylopectin made from 
starch with an aqueous extract of the malt in presence i oi a 
mixture of sodium acetate and acetic acid, the filtered hq 
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E rds hydrolysed by means of hydrochloric acid aiid the 
trose thus formed estimated iodometrically. The amount of 
* h liquefied by the diastase present in 1 g. of malt is taken 
Mi measure of the liquefying power. Kjeldahl’s law of pro- 
Lrtionality is found to hold for the liquefying, as well as for the 
kcharifyiag) P ower > liquefying powers bear no constant 

nn fn the saccharifying powers with different malts. 

Elation T H P 

An investigation of the Chemical Nature of Two Typical 
tozvmes : Pancreatic and Malt Amylases. H. C. Sherman 
Ptoc Nat. Acad. Sci. , 1923, 9, 81 — 86). — A summary of work on 
azyme hydrolysis (cf. A., 1922, i, 283). Preparations of pan- 
reatic and malt amylases have been made, precautions being 
aken to reduce the hydrolysis of the enzyme. The pancreatic 
imylase showed marked enzymic activity at a dilution of 
100000 , 000 , whereas the usual protein tests are 1,000 times 
ess sensitive. Both the amylase preparations were submitted to 
mantitative analysis by the van Slyke method, which showed that 
hey yielded all the typical products of hydrolysis of proteins. The 
myiases were very much more sensitive to antiseptics which 
precipitate proteins than to those of the lipoid dissolving type, 
[he activity of the amylases decreases when suspended in pure 
rater at a greater rate than when in the presence of substances 
rhich are the product of protein hydrolysis. The addition of 
unino-acids checks the deterioration of the enzyme as measured 
>y the change in its saccharogenic power and amyloclastic activity, 
hginine, histidine, lysine, tryptophan, and cystine were studied 
n this connexion. Arginine and cystine increase the activity of 
he amylases, hut the other acids only exert a favourable influence 
m the saccharogenic power. The results show that the arnylo- 
jlastic and saccharogenic activity are to some extent different 
iroperties of the amylase. The first products of the amylase are 
hose amino-acids which tend to prevent the initial hydrolytic 
itages, and acids like lysine and tryptophan are produced in sub- 
lequent stages. This is in accord with the view that the amylo- 
jlastic occurs before the saccharogenic stage of enzyme action. 
The optimum activity of the two enzymes is shown at quite different 
lydrogen-ion concentrations, that of pancreatic amylase at p B 6*9 
md of malt amylase at p H 4*4. The activity of the former is 
hlly twice that of the latter. W. E. G. 

Kinetics of Ester llydrolysis by Liver Lipase. E. Knaffl- 
{Arch. exp. Path. Pharm., 1923, 97, 242—261). — The hydro- 
ysis of alkyl esters by the enzymes of the liver proceeds as a reaction 
jj- the first order, equal quantities being hydrolysed in equal times, 
Hie activity of the enzymes ceases at any p n < 5*2, which is also 
he lowest p n at which fats are hydrolysed. The optimum p u 
; or the hydrolysis of alkyl esters is 7*8 — 8*8, whilst in the case of 
ats, the optimum p H is higher. In the hydrolysis of fats, if the 
faction coefficient of the first order be calculated, it is found to 
decrease as the reaction proceeds, W OK 

VOL. exxiv. i. 
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Urease. Stube Lovgren ( Biochem . Z., 1923, 137, 206— 25J\ i 
— In continuation of the author's observations (A., 1922, i, pi' 
on urease, an investigation has been made of the influence on pi 
position of the optimal p R , of the phosphate concentration, % 
enzyme concentration, and the concentration of the reaction 
products. The empirical modification of the unimolecular equation 
given in the previous paper is not found to be generally applied 
over the whole range of conditions studied. A new equation 
developed from an equation of the type F{x , y, z)=const 
is described containing five coefficients. For details of the evalu- 
ation. of these constants the original should be consulted, H. K. 


Influence of Glycine on the Fermentative Action of a 
Soja-bean Urease. Naosaburo Ivat6 (Biochem. Z., 1923 
136, 498 — 529). — A long series of experiments is detailed on the 
influence of glycine on the action of urease. The salient points 
are the following. Using a single urease preparation, for a given 
quantity of urease, there is an optimal carbamide « concentration 
which is termed the “ equivalent carbamide concentration ” (E.C.C.) 
which is uninfluenced by dilution or temperature changes. It 
follows that the ratio of the ammonia formed at a given carbamide 
concentration to that formed at the equivalent carbamide con- 
centration is a variable quantity and is called the “gradation' 1 
of the urease action for this particular carbamide concentration. 
The gradation is subject to temperature influences and such changes 
are called the “ quality ” of the gradation. The magnitude of 
the E.C.C. increases with increase of the quantity of urease used. 
The quantity of ammonia evolved at the E.C.C. is a constant for 
the urease preparation. Addition of glycine influences these 
three “ constants ” in such a way that more ammonia is evolved. 
If the experiment is repeated with more glycine, then the proportion 
of ammonia below 7 the E.C.C. is unchanged, but above the E.C.C. 
there is more evolved than in the former experiment. In urease 
preparations, two constituents are postulated to account for the 
great variations possible in the experimental results. H. K. 


Analogies between Methylene-blue and Oxydases. P. A. 

Aschmarin {J. Russ. Physiol ., 1922, 4, 283 — 284). Methylene- 
blue accelerates considerably the indophenol and p-phenylene< 
diamine reactions. In the former case, the velocity is augmented 
five to ten times, and in the latter five to twenty times, accord^ 
to the concentrations of the reagents and 4he temperature. Ik 
last-named factors exert, a similar influence in the presence 0 
methylene-blue as in the presence of oxydases (cf. Vernon, -■ 
1911, ii, 750 ; Batteffi and Stern, A., 1913, i, 139, 140). Methyl® 
blue may be considered as a substance analogous to the oxyuase . 


The Interaction of Hydrogen Sulphide, Thiocyanogen, 
Thiocyanic Acid with Unsaturated Compounds. tREiT. 
Challenger, Alan Lawrence Smith, and Frederic J 
Paton (T., 1923, 123, 1046-1055). 
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nro-ano-derivatives 0 f Thallium. VI. Compounds of the 

Archibald Edwin Goddard (T., 1923, 123, 


y? e 
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Physiological Chemistry. 


The Immediate Effect of Heavy Exercise (Stair-running) 
s ome Phases of Circulation and Respiration in Normal 
adividuals. II. Oxygen and Carbon Dioxide Content of 
Hood Drawn from a Cubital Vein at Different Intervals after 

Ixercise. Christen Lundsgaard and Eggert Moller (J. 
\iol Chem 1923, 55, 477— 485).— The oxygen content of blood 
roni the cubital vein, which has a low value immediately after 
jeavy leg exercise (this vol., i, 502), increases to a value almost 
qiial to that of arterial blood in two to four minutes and returns 
o the normal in five to eight minutes after the cessation of such 
xercise. Simultaneously with the increase in oxygen content, 
he carbon dioxide content decreases markedly (5 to 10 vol. %) ; 
his is probably due to accumulation of lactic acid in the muscles. 


Physiology of Muscular Exercise. I. Changes in Acid-^ 
ase Equilibrium following Short Periods of Vigorous* 
Euscular Exercise. David P. Barr, Harold E. Himwich, 
ad Robert P. Green {J. Biol. Chem., 1923, 55, 495 — 523). — Short 
eriods of vigorous leg exercise are followed by a large diminution 
i the carbon dioxide capacity, a reduction in the alkalinity, and 
a increase in the lactic acid content of both arterial and venous 
lood (drawn from the arm). In the case of arterial blood, there 
i also a diminution in the carbon dioxide tension ; venous blood 
as not- yielded consistent results in this respect. No quantitative 
dationship has been observed between the reduction in carbon 
ioxide capacity and the increased concentration of lactic acid, 
’he above changes vary in magnitude according to the vigour of 
he work; they are scarcely detectable after light exercise. 

E. S, 


Physiology of Muscular Exercise. II. Comparison of 
irterial and Venous Blood following Vigorous Exercise. 

Xavid P. Barr and Harold E. Himwich (./. Biol. Chem., 1923, 
►5, 525—537). — The diminution in the carbon dioxide capacity 
if hlood drawn from the arm shortly after vigorous leg exercise 
pf. preceding abstract) is smaller in venous than in arterial blood, 
pus is due to the removal of lactic acid from the blood during 
P ^circulation through the tissues of the arm. In the region of 
f e a ^ ve issues, however, the. venous capacity is equal to, or 
P. ^ an > the arterial. Apparently, lactic acid passes from the 
(ctive muscles into the blood, from which it is again remove^ by 



i, 624 


ABSTRACTS OF CHEMICAL PAPERS. 


the less active tissues. There is no appreciable difference 
the reaction of arterial and of venous blood following exercise *** 

E.S. 

Physiology of Muscular Exercise. III. Development w 
Duration of Changes in Acid-Base Equilibrium. Dav^S 
Barr and Harold E. Himwich (J. Biol Chem 1923, 55 } 53 ^ 
555). — The carbon dioxide tension of arterial blood increases durin 
the first two minutes of vigorous exercise and thereafter dimi J 
progressively ; the return to the normal takes place slowly am 
commences several minutes after exercise has ceased. With venou 
blood, the increase continues during a longer period. The remain 
ing changes in the blood (cf. preceding abstracts) are continaooa 
from the commencement of exercise, reach a maximum either 
during exercise, if this is continued for about seven and a yj 
minutes, or after exercise, if it is of shorter duration ; the return 
to the normal then takes place slowly. The direction of the changes 
at any particular time is apparently conditioned by the difference 
in the rates at which lactic acid is being absorbed by, and removed 
from, the blood. E. S. 

Seasonal Tide of Blood Phosphates in Infants. A. F. Hess 

and M. A. Lundagen (J. Amer, Med. Assoc., 1922, 79, 2210— 
2212). — The seasonal tide of blood phosphates with a diet of m 
milk showed a decline from about 4 mg. % in December to 3-5 
mg. % in March, after which the blood phosphates quite steadily 
rose to 4*5 mg. % in June. The low level of phosphates in March 
, would have been lower but for the fact that whenever the phosphate 
fell to 3-75 mg. % the child was given either sun treatment 0 ? 
irradiation from an artificial source. Ultra-violet light can also 
raise to normal a subnormal amoimt of calcium in the blood. In 
some experiments, 7 mg. % have been raised to 10 by irradiations 
during two or three weeks with the carbon arc light. The seasonal: 
variation indicates that the chemical constitution of human blood 
is not constant for all periods of the year. This probably is true 
for other tissues. Marked fluctuations are observed only in young 
children. Seasonal changes in the composition of the blood appear 
to be correlated with certain seasonal diseases. 

Chemical Abstracts. 

Blood Lipoids. I. The Relation of Cholesterol and 
Protein Deficiency to Basal Metaholism. A. A. Epstein and 
Herman Lande (Arch. Intern. Med., 1921* 30, 563—577).— A Iw 
blood cholesterol value was found associated with high basal meta- 
bolism and a high blood cholesterol value with a low basal meta- 
bolism. Thus, a low blood cholesterol value was observed in 
hyperthyroidism and a low basal metabolism in nephrosis. 

Chemical Abstracts. 

Variation in the Lipoid Content of the Plasma after In- 
jection of Peptone. Comparison with Anaphylactic SH 

(Mme) Paulette Jung and Ren ft Wolff (Bull Soc- Chim. *■> 
1923. 5. 200 — 206), — Intravenous injection of Witte s peptone 1 
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[dogs produced large variations in the lipoid content of the plasma, 
rfhc fatty acid content increased consistently, the increase in one 
Lasc amounting to 87% (calculated on the drv weight of the plasma) • 
the variations in cholesterol and lipoid phosphorus were, however 
{irregular- Values approaching the normal were again obtained 
[when the coagulability of the plasma returned. Preliminary 
experiments indicate that there is also a disturbance in the lipoid 
content of the plasma during anaphylactic shock. E. S. 

Is Pyruvic Acid the Forerunner of Acetaldehyde in Human 
^lood ? The Presence of Carboxylase in Human Blood. 

[WILHELM Stepp and Behbend Behrens (Z. 'physiol Ckem 1923* 
127, 80— 92). —By the use of the “silver" method of Stepp and 
lYicke (A., 1922, n, 236) for the estimation of acetaldehyde, estim- 
ations have been made of the amount produced from pyruvic 
acid in the presence of blood. It is concluded that a carboxylase 
is present in small quantities in the blood. W 0 K 

Comparative Concentration of Urea in the Blood and 
Saliva in a Series of Pathological Cases. H. W. Schmitz 
(I. Lab. Cl\n Med, 1922 8 78—82).— The urea content of saliva 
was about 894% of that of the blood; salivary urea estimations 
may replace those of blood urea in determinations of the functional 
activity of the kidneys. Chemical Abstracts. 

Decomposition of Glycogen by Blood-serum. Dionys Fuchs 
and Geza Hetenyi (Biochem. 1923, 138, 469-- 470),—' The 
|change of rotation of the blood-serum of diabetics and of non- 
I diabetics when mixed with 1% glycogen solution was observed in 
;ei g hty cases. In thirty-three eases the total mean change of rotation 
in diabetics was -0-053 , in non-diabetics -0-036°, and in forty 

( n d Soo ent T J bserver \ for *»beticB — 0 070°, and for non- 
tetiu —0*063 . The conclusion is drawn that the diabetic 

Kriar d °" «»«c £- 

aiin. l)f vtl iferm “ t8 (Antitrypsin). Boris I. Slovtzov 
Md w. Ja. Xenophohtova (J. Rms. Physiol, 1919, 2, 267) — 

U f Th aUC<!d su PP° r * in S Jo'^ng’s view that antitrypsin 
/Jr ! 1 ''"' seru, “! 1 wt f extracted with chloroform, loses 
ofth“eShrr r ’ Whl,8t ;. t + he soa P obtained by saponification 
S S • , same antltr yptic power as the senn^ Sodium 

t eiert a Zr CO “ C f ntl » tion » (0-003%) has also been observed 
efa ked antltr yP t10 action- Glycerol does not show this 

E S 

“^Sesfion h rT he D i gesti I e of Coelenterates. 

and wTr^w and Teleosts. M. Bodansky 

,1. The fdllS (A - " Ph J sl<A -’ 1022, 62, 473—181 ; 482 487). 

mkngrig and^n ^u^p 8 t re present * n the jelly fish, SUymbphm 
pepsin tWnl h - P <>rtuguese man-of-war, Physalia arelhusa : 

^nt&S n> amyi rv m 1 ltase > and Mp*. Inveitase 
negligible amount. Inulmase and lactase are absent. 

2 * 2 • 
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Proteins naturally used as food (fish) are more readily hydrolysed 
than are proteins foreign to the customary diet (egg-albumin, b^j 
fibrin and casein), suggesting a specific adaptation of the enzym^ 
to the individual proteins on which they customarily act. 

II. A peptic enzyme, having a maximum activity at a p R 0 j 
about 3*0, was demonstrated in the gastric mucosa of the efis. 
mobranchs Squalus acantkias (dogfish), Pristis pectimtus (sawfish) 
Torpedo galvani (torpedo ray) and in the teleosts Lutjanus aya f re( j 
snapper), Paralichthys lethostigma (flounder), Lactophrys tricorne 
(cowfish) and Myderoperca bonaci (black grouper). Pish pepsin 
effectively digests a larger variety of proteins than does the pepsin 
of either jellyfish or of Portuguese man-of-war. Rennin is present 
in the stomach of the torpedo rav, red snapper, flounder, and catfish ■ 
but absent from that of the dogfish, sawfish, cowfish, and mullet! 
The pyloric caeca of the red snapper contain trypsin, pepsin, rennin 
amylase, and lipase; inulinase, maltase, and lactase are absent, 
The secretions of the pyloric appendages of the red snapper contain 
most of the enzymes which are usually found in the pancreatic 
juice of higher vertebrates. Chemical Abstracts. 


The Structure of the Alimentary Canal and its Enzymes 
in the Bee ( Apis mellifera, L.). E. N. Pavlovski and E. J. 
Zarin (Quart. J. Microsc . Sci., 1922, 66, 509 — 556). — The stomach 
(mid intestine) of the worker and drone contained catalase, amylase, 
invertase, lipase, pepsin, trypsin, and rennin. Inulase, lactase, and 
emulsin were absent. Catalase was found in the rectum, but was 
subject to seasonal variation. From triturated stomachs, catalase 
decreased in the extracts on keeping, whilst from whole stomachs 
it increased. Glycerol had a repressive influence on invertase. 
Methods for the preparation of extracts and for testing their activity 
are given. Chemical Abstracts. 


Uric Acid Metabolism. III. The Influence of Fats and 
Carbohydrates on the Endogenous Uric Acid Elimination. 

Howard B. Lewis and Ralph C. Corley ( J . Biol. Ckem ., 1923, 
55, 373 — 384). — The experimental conditions were similar to those 
employed in the case of proteins and protein derivatives (A., 1918. 
i, 277). No increased excretion of uric acid was observe^ after the 
ingestion of cream (135 g.), lactose (100 g.), sucrose (100 g), ojj 
dextrose (100 g.). Increases were, however, produced by glycerol 
(50 g.), honey (200 g.), and conmierical glucose syrup (200 g.), the 
effect being most marked in the case of glycerol. When these an 

the previous results are regarded from a quantitative point of view, 
the stimulating action of the substances on uric acid excretion ® 
found to run roughly parallel with the specific dynamic a£ 1 ■ 
It is considered that these results are in harmony with t e J 1 
previously advanced that a rise in uric acid excretion following 
ingestion of food is due, at least in part, to a stimula m ^ 
cellu lar metabolis m . 


Histochemistry of Spermatogenesis. H. Steudel and \ t 
Suzuki ( Z . physiol. Chern., 1923, 127, 1—13). — Fish testic 
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khaken with water, filtered, and the filtrate evaporated to a syrup. 
When kept, a sediment separated, which consisted of inorganic 
bits and gave reactions for tryptophan, creatinine, and cystine, 

from which ieucine was isolated. In the filtrate from the 
deposit, the presence of alanine, leucine, lysine, creatinine, agmatine, 
antihistamine was determined. W. 0. K. 

Some Physico-chemical Properties of the Constituents of 
the Egg of Paracentrotus lividus, Lk. Fred Vles, (Mlle) 
G A CHARD, and Dj. Prikelmaier (Compt. rend., 1923, 176, 1179— 
1181) .—Portions of the unfertilised eggs of Paracentrotus lividus 
\vere made into an emulsion with acidified sea-water having p Xi 5*8 
equal to that of the interior, and the emulsion was subjected to 
rataphorcsis in sea-water of p n 3, 4*1, o'O, 5*8, and 9. A distinct 
transport to the cathode was observed in p a 3, 4*1, and 5*0, and to 
the anode in Pn 9. In p a 5-8, the direction was uncertain, but 
v ith a slight tendency towards the anode. The isoelectric point 
of one of the principal constituents of the ovular complex corre- 
sponds therefore with a p H between 5*0 and 5*8. Experiments 
with an emulsion of p H 8 gave less regular results, and it appears 
lhat the complex shows a maximum coherence in the neighbour- 
hood of the isoelectric point, and any variation in the p n of the 
interior of the egg produces a corresponding change in the viscosity, 
conductivity, osmotic pressure, etc., and will explain the observ- 
ations previously made on the effect of change of p H oh fecundation, 
division of the egg, etc. G. F. M. 

Distribution of Nitrogen between the Body of the Mature 
Chick, the Yellow of the Egg, and the Waste [Shell, Amnion J. 

N. W. Romenski ( J . Puss. Physiol, 1919, 2, 284).— The body of 
the new-born chick contains 54-12 — 65'82%, the yellow of the egg 
27*(»3 — 37*01%, and the waste 6*42—12*68% of the total nitrogen 
of the egg. If the chick is left without food for thirty-six hours 
after birth, there is practically no diminution in the nitrogen it 
contains. E. S. 

Chemical Composition of the Grey Substance of the Human 
Brain in Relation to the Function of the Brain. A. K. Lekz 
IJ. Russ. Physiol. , 1919, 2, 168 — 169). — The essential differences 
between the composition of the grey matter of the cortex and that 
of the ganglia are a greater proportion of water and proteins in the 
former and of lipoids in the latter. The proteins in the two portions 
jre of similar type. These results indicate the important role of 
the proteins in the function of the brain. E. S. 

ir m ^ Ca * Composition of the Grey and White Matter of 
^ e Human Brain. B. I. Slovtzov and A. M. Georgievskaia 
'Lva a? 8101 ' 1921 4 > 277). — Analyses have been made of the 
Lri + W • e ma tter of the brain. The former is richer in proteins 
rahhi+L i tlV ? Sj . an . cl ^ 1C latter m lipoids. The composition of 
bv m Ji i 1 ! 1 ^ distinctly modified, especially in the lipoid fraction, 
jbymethyUlcoholic poisoning. J E. S. 
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Autolysis of the Grey Matter of the Brain. A. M. George 
skaia (J. Russ. Physiol ,, 1922, 4, 277). — During autolysis 0 f 5* 
brain both the proteins and lipoids dissolve. After some ti 
however, the insoluble fractions of these substances may i ncre e ’ 
owing to the formation of less soluble products. There is a ? 
siderable increase in amino-nitrogen during autolysis of the bra' 11 

E.8* 

The Nucleic Acids of the Pancreas. H. Steitdel and Satosit 

Nakagawa (Z. physiol. Chern ., 1923, 126, 250—256).— I n Z 
pancreas, guanine and adenine are present in cquimolecular \m 
portions. Apparently about 5 g. of nucleic acid are contained in 
lOO g. of the dry residue, obtained after extraction of the eland 
by alcohol and ether. \V. q ^ 

Pancreatic Rennin. A. Epstein ( Proc . Soc. Exp. Biol Md 
1921, 19, 3 — 6). — By suitable treatment (detailed in the original 
communication) of pancreatic extract, a substance which conceals 
the presence of rennin can be removed. Rennin is so far inseparable 
from trypsin, and combined they constitute about 1—2% of dry 
pancreatic extract as an acidic substance of protein nature, hygro- 
scopic, coagulating at 82 — 85°, not removed by ordinary precipitant? 
and active only in the presence of calcium -ions. 

Chemical Abstracts. 

The Effect of Pancreatic Rennin on Blood Coagulation. 

A. Epstein and Nathan Rosenthal (Proc. Soc. Exp. Biol Md. y 
1921, 19, 79 — 84). — Pancreatic rennin-trypsin (cf. preceding 
abstract) together with calcium chloride reduce the coagulation 
time of normal blood from 11 — 12 minutes to 0*25 — 0*5 minute. 
The coagulation time varies inversely with the amount of 'enzyme. 

Chemical Abstracts. 

The Question of the Cadaverine Content in Aqueous Ex- 
tracts of Autolysed Pancreatic Glands. (Mlle) V. A. Semeso- 
vitsch (J. Russ. Phys. Chcm. Soc., 1917—1918, 49, 608-612},- 
A sterile extract made from 12 kilos, of pancreatic glands derived 
from freshly killed cattle was tested for the presence of cadaverine 
(pentamethylenediamine), using Werigo’s method (A., 1892, 1368). 
The mixed picrates of the bases present proved to contain a com- 
pound having the melting point of arginine picrate, but no cadaverine 
could be found (cf. Kutscher and Lohmann, A., 1904, ii, 425; 1905, 
ii, 466). G. A. R. K. 

Nervous Control of the Kidney in Relation to Diuresis and 
Urinary Secretion. VI. The Effect of Unilateral Section 
of the Splanchnic Nerve on the Elimination of certain Sub- 
stances by the Kidney. E. K. Marshall, jun., and M. 
Crane (Aruer. J. Physiol., 1922, 62, 330— 340).— Increased blood 
flow through the kidney, brought about by section of the splanchnic 
nerve, increases markedly the elimination of water, chlorides, an 
carbonates, to a less extent that of urea, phosphates, and su • 
phates, whilst the elimination of creatinine, ammonia, and pneno- 
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Ipbonephthalein is unchanged. The results arp thought to sup- 
ft, the theory of filtration through the glomeruli and reabsorption 
d secretion by the tubules. Chemical Abstracts. 

Hippuric Acid Synthesis as a Test of Renal Function. 

kms Morgulis, G. P. Pratt, and H. M. Jahr (Arch, Intern . 
U 1923, 31, 116 — 144). — In normal persons, 2 g. of benzoic 
jid, administered as such or as the sodium salt, is completely 
tnthesised to hippuric acid and the kidney is stimulated to enhanced 
itivity. In nephritic and cardiorenal patients the synthesis is 
irer complete but, even in severe nephritis, from 53 to 95% of 
e ingested benzoic acid may be recovered as hippuric acid and 
jm 59 to 100% as total benzoic acid in the twenty-four hours 
[lowing the administration of benzoic acid. 

Chemical Abstracts. 

Relation of Lipoids to Suprarenal Physiology. I. The 
holesterol and Lipoid Phosphorus Contents of the Blood 
; Rabbits Before and After Suprarenalectomy. Emil J. 

aumasn and 0. M. Holly ( J . Biol. Ohem ., 1923, 55, 457 — 475). 

rise in the blood lipoid phosphorus was observed in every case 
'ter removal of both glands and occasionally after removal of one 
tit no significant changes occurred in the cholesterol content! 
luring the few days preceding the death of the animals, both the 
iolesterol and the lipoid phosphorus content of the blood rose; 
icse changes, however, were probably due to blood concentration! 
|hc results thus offer no support for the hypothesis that cholesterol 
I either formed or stored in the suprarenal glands. E. S 


The Active Principles of the Pituitary Gland. Harold 
to Dudley (J. Pharm. Expt. Ther 1923, 21, 103—122).— 
'urther unsuccessful attempts have been made to isolate the 
ferine stimulant from extracts of powdered pituitary glands, 
he greater part of the active principle was found to be concen- 
rated in the alcohol-soluble portion of the butyl alcohol extract 
neviously described (A., 1920, i, 344). From this, creatinine was 
olated in the form of its double picrate with potassium. The 
.other-liquors from the crystallisation of this salt gave a preparation 
• actl vity> which was further separated into two fractions 
y means of acetone. The insoluble fraction consisted of a dry 
mler with an actrnty on the isolated uterus about twelve times 
5 great as that of histamine ; when tested on the blood pressure 
e ^ Ct ' The soluble fr ^tion a deliquescent 
i K “T* smalIe * uterine activit y; its pressor action was 
needed by a depressor effect. The author concludes, in opposition 
the view of Abel and Rouiller (J. Pharm. Expt. Ther., 1922, 20 
^ mat at least three active principles are present in pituitary 

E. S. 


Extractable from Human Muscle I A 

n exS EV PhyS ‘ Chem ' Soc ’’ 1917 > 49 > 263-268).- 

r UwMT? mad ? of fresl1 human muscle, and was analvsed 
the usual way. The muscle thus extracted contained 
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0 45% of nitrogen, and the following bases were isolated: p Ur ; 
bases, 0*036%, carnosine, 0*164%, mcthylguanidinc, Vo 4 l<? 
carnitine, 0*031%, creatinine, traces. The same substances ei 
in similar proportions in the muscles of domestic animals, ^ 

R. X. 

Creatinine and Creatine in Muscle Extracts. IV. 
cerning the Formation of Creatine from Methylguanidin e J 
Muscle. Frederick S. Hammett [ J . Biol. Chem., 192^ 55 
323). — Incubation of extracts of muscle tissue with methylguanidj^ 
under various conditions led to no increase in total creatine. This 
supports the results of Baumann and Hines (A., 1918, i, 417) and 
is against the view that methylguanidine is the precursor of creatine 

E. S. “ 

The Rate of Deposition and Paths of Absorption of Stront- 
ium in the Rat. Ethel May Kinney and E. V. McColivm 
(J. Pharm. Expt . Ther. t 1923, 21 , 16f>—176). —When fed to rats 
in the form of carbonate, strontium is rapidly deposited in the 
bones, even although adequate amounts of calcium are present 
in the diet. The rate of deposition is greater with young than with 
mature animals. Strontium may also enter the body through the 
placenta and the milk of the mother. E, § t 

The Zinc Content of the Body and certain Organs of 
Invertebrates. Gabriel Bertrand and R. Vladesco [Bvll.Soc, 
chim., 1923, [iv], 33, 341—345). — The zinc content of the whole 
bodies, and also of certain specific organs of numerous molluscs, 
was determined by the method previously described {ibid., 1921, 
29, 53), and quite exceptionally large amounts were found in 
oysters ( Ostrea edulis), ranging up to 27 mg. per 100 g. of the fresh 
material, and 152 rag. per 100 g. of dry material. Still larger 
quantities of from 50 — 131 mg. per 100 g, of fresh material were 
found in Portuguese oysters {Gryphea angulata). The average 
content of other shell fish such as mussels, cockles, etc., was 2 — 5 mg. 
per 100 g. The distribution of the zinc in the various organs was 
very uneven, being in general lowest in the muscular portions. 
The metal appears to play an important part in the phenomenon 
of fecundation. G. F. M. 

Growth of Caterpillars. Emil Abderhalden (Z. physiol. 
Chem 1923, 127, 93— 98).— Determinations have been made of 
the weight and of the nitrogen content of caterpillars at various 
periods in their development. W. 0. K. 

The Transformation of Proteins. P. A. Glagolev and 
M. N. Vischniakov ( J . Russ. Physiol ., 1917, 1, 25). — No appreciably 
difference has been observed in the composition of silk obtained 
from silkworms fed on the leaves of Maclura auranliaca and on 
mulberry leaves {Moms var, Tatarica). The percentages of sencm 
and of fibroin, and the amino-acid composition of the latter, were 
practically identical in the silk from the two sources. The cocoons 
from the worms on the first diet, however, had a larger fat conten . 
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The Effect of Heat on the Calcium Salts and Rennin Coagul- 
bility of Cow’s Milk. L. S. Palmer (Proc. Soc. Exp. Bid . 
Med-, 1^21, 19, 1 37 142).-— The fact that a colloidal suspension 
[f calcium hydrogen phosphate is largely precipitated by heating 
it 63 a for thirty minutes explains the loss of the salt when milk 
[ pasteurised. Dialysed milk is not coagulated by rennin in several 
[ours, hut the further addition of a small quantity of calcium 
[hloride or hydrogen chloride causes instant clotting. Experi- 
ments show that a solution of colloidal calcium hydrogen phosphate 
End gelatin does not affect coagulation by rennin. 
j Chemical Abstracts. 

The Presence of Formic Acid in the Urine of Infants and 
)lder Children. M. McNeal and Ch. J. Eldridge (Amer. J , 
Diseases Children, 1022, 23, 419 — 422). — Examination of the urine 
if children by a modification of Autenrieth’s method demonstrates 
he presence of formic acid. Chemical Abstracts. 

Ingested Fat and Body Fat as Precursors of the Acetone 

Substances. Roger S. Hubbard (J. Biol Chem 1923, 55, 
157-363) —On diets moderately low in antiketogenic material* 
he amounts of acetone compounds excreted are the same whether 
hey arc derived from ingested or from tissue fat. E. S 


[ The Relation between Creatine Excretion and Acidosis 

Alexander Palladia {Biochem. Z, 1923, 136, 359— 365).— The 
fatal nitrogen, creatinine, creatine, and acetone content of the 
(wine of fasting dogs which received a daily injection of phloridzin 
pas followed daily. Regarding the acetone substances in the 
wine as a measure of the acidosis, it is found that creatine excretion 
s apparently independent of the acidosis. Such dogs given small 
quantities of protein show diminished acetone products but un- 
ilianged creatine excretion. Fats increase the acetonuria without 
nl uencing the creatine excretion. The acidic or basic character 
i foodstuffs is likewise without influence on the creatine. ' 

h. k. 


. Influence of Cooling on the Excretion of Creatine. Alex- 
ism Palladia (Biochem. Z „ 1923, 136, 353— 338).— Rabbits 
»oM until the rectal temperature fell to 30° excrete creatine in 

mLw?!? . 3S dextrose - If > however, the diet contains 

'ftpious carbohydrate, no creatine appears. H. K. 

btfPanf 1 M Acids in Cystinuria. Hans Efhngkb 
P P rm -' 1923 ’ 97 ’ o* — 53). — An analysis has 
Sodium tnm. ', e . 0< ” 1 * en * s the gall-bladder in a case of cystinuria. 
he norm, i oc lo ate a PP eara to be decreased, as compared with 
T W. 0. K. 

?■ SCU T 1 ***■ Ohm., 

i diseased 1110 P or P h y rln ln the urine of normal and 

ih bea particularly in cases of lead poisoning, 

“‘aatonomh^rim 8 - 6 ^ blood ln some oases of congenital 
P r l* ynnuria has been examined and the serum found to 
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contain porphyrin anrl hiematin, besides a small quantity 0 ( 
oxyhemoglobin and sometimes much bilirubin. W. 0. K 

Theory o! Narcosis by Inhalation Anaesthetics. II. jjar. 
cosis by Indifferent Gases under Pressure. Kurt H. Meyer 
and Heinr. Hopff (Z. physiol. Che.m 1923, 126, 281 — ^298)^ 
It is found that with indifferent gaseous or volatile substances 
of very different types, narcosis sets in when the pressure of tie 
vapour is such that the concentration of the substance in the cel] 
lipoid has reached a certain approximately constant value, 0*05- 
0*18 mol. per litre, according to the type of animal employed 

W. O.K. 

Production o! Muconic Acid from Benzene in the Animal 
Organism. Han ns Neumaerker ( Z . physiol. Cfom., 1923, 
126, 203 — 209). — If muconic acid be injected subcutaneously into 
a rabbit, about 60% may be recovered from the urine. On the 
other hand, after the injection of benzene in quantities of 1—3 g r) 
no muconic acid could be detected in the urine. This indicates 
that if muconic acid is formed from benzene in the body, the 1 
amount produced is small. W. 0. K, 

Synthesis of Amino-acids in the Animal Organism. EE, 
The Synthesis of Ornithine in the Body of the Fowl. James 

H. Crowdle and Carl F. Sherwin (J. Biol. Chem. y 1923, 55 ( 
365 — 371). — When fed to fowls on a nitrogen-free diet, benzoic 
acid was excreted partly unchanged and partly as omithuric acid 
Simultaneously, there was a slight increase in the amount of uric 
acid excreted, but the percentage, calculated on the total nitrogen 
eliminated, showed a considerable decrease. Apparently, ornithine 
can be synthesised from waste uric acid nitrogen. No increased 
production of ornithuric acid was observed when histidine and 
proline were fed simultaneously with the benzoic acid; arginine, 
however, produced this effect. & & 

The Pharmacological Effect of the Three Stereoisomerides 
of Camphor, and of some Camphor Derivatives, on Smooth 
Muscle. fttAX Dohrn (Arch. expt. Path. Pkarm., 1923, 97, 
38 — 50).— 1-Camphor has a greater paralysing effect on smooth 
muscle than the racemic form, and this again a greater effect than 
d-camphor. Other camphor derivatives, including t-aminocam- 
phor, dihydroeamphenepyrazine, dihydrocamphenepiperazine, cam* 
phorquinone, methyldicamphorylcarbinol, oxymethylenecamphor, 
camphorylearbamide, camphoryl- ^-carbamide, camphoryl-fseM- 
carbazide, and dicamphorylcarbamide have also been investigated 
as to their pharmacological effects. W. 0. • 
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J Formation of Fats and Lipoids. I. Influence of the 
ature of the Carbohydrate Food on the Fat Content of 
ie Tubercle Bacillus, and the Characters of these Fats. 

mile F. Tekroine and J. E. Lobstein (Bull. Soc. Chim, biol . , 
)23, 5, 182 — 199). — The influence of the composition of the 
ilture medium on the lipoid content of the tubercle bacillus has 
sen investigated. With a medium otherwise identical, but con* 
lining dextrose in place of glycerol, the fat content of the bacilli 
iminished by about 60%; at the same time there was an increase 
i the protein content. The tubercle bacillus contains minimal 
uantities of cholesterol. E. S. 


The Effect of Reaction on the Fixation of Nitrogen by 

Izotobacter. H. W. Johnson and C. B. Lipman (Univ. California 
} ub. Agr . Sci., 1922, 4, 397 — 405). — A vigorous strain of Azotobader 
iroowccum was grown in solutions of which the reactions were 
efinitely determined by the hydrogen electrode. The nitrogen 
xed in the solution of each reaction was estimated and the changes 
i reaction during incubation were measured. The reaction of 
lie solution below pn 8'0 changed very little, because below 
■0 no growth occurred, and between 6 0 and 8 0 the solution was 
ighly buffered. Above p a 8-0, the reaction changed greatly, 
ossibly because of incomplete reaction of the alkali at the time of 
tration, but more probably because of absorption of carbon 
ioxide by the strong alkali. The amount of nitrogen fixed was 
ot greatly affected by reactions between p a values of 6*2 and 8-8 
though reactions around p tt 7*0 and 8*0 seemed to be most favour- 
m. b light changes outside of these values caused an abrupt 
ecrease in fixation. Chemical Abstracts. 


The Copulative Enzyme of the Yeast-cell. A. M. Nastpkov 
Ml A ' ^ IATNICKI (J- R uss ' Phys. Chem. Soc., 1917, 49, 183— 
ooj.-— An cnzyme extracted from macerated yeast-cells is found 
o retain its power of coagulating so-called nutritive yolk-of-egg 
iorf a ”F r Seating in an autoclave at a pressure of 1*25 atmo- 
i Product coagulation, after filtering and extracting 

j 7 .(|fiVw i e i h rai/ 0r c C ? owfonn ' S ave on anal ysis. c 48-06%, 

t I!ni’h N S ° ,98 %> and P 5 ' 46 %- This shows that 

,r ,< ”% ™ ™ teDui or '/'-nuclein, formed by the action of pepsin, 
■ell, i^jyPtase, contained in yeast-cells, on yolk of egg. Yeast 
io^lative enzyme 84 °° ntain tW ° enZymes ’ ®ndotryptase^ai^d a 

ivTdTr* Glyceric ^ p y ruvic Acids - A - n. 

19 d f ?• p °lonski (J. Ri W|. Phys. Chem. Soc., 1917, 

leidj are ( Prm d. j ? r P uni of the work on the subject. Both 
but whikf uted by yeast to carbon dioxide and acetaldehyde, 

| ugar s °l u tions are completely fermented under com- 
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parable conditions, pyruvic acid gives only a 40% yield of ^ 
position products (other than carbon dioxide) ; the yield k. 
glyceric acid is somewhat more favourable. 

It is suggested that the experimental facts do not support a 
view that pyruvic acid is an intermediate compound in the alcohol 
fermentation of sugar and that glyceric acid could equally ^ell ^ 
such an intermediate product. G. A. R. £ 

The Fermentation of Pyruvic Acid in the Presence of Sug^ 
A. N. Lebedev and A. N. Polonski (J. Russ. Rhys. CAem.^ 
1917, 49, 328—344). — Solutions containing pyruvic acid ajj 
sucrose in various proportions were fermented by yeast. \ 
quantity of carbon dioxide produced from such mixtures is grata 
than when each alone is fermented, whilst the yields of alcohd 
and acetaldehyde are diminished. This is probably due to the 
differential. actions of zymase and carboxylase. Curves are drasj 
showing the velocities of fermentation of sucrose and pyrnv* 
acid, separately and together, and at various concentration 
These show that fermentation proceeds more slowly in the mixta* 
than for the separate components. If the solution be neutralist 
or made alkaline, the yields of acetaldehyde diminish, shotfin| 
that carboxylase is less active in such conditions. Both thelattn 
enzyme and" zymase at first, act rapidly and then very slowly, coni 
fcrary to the views of Palladin, Gromov, and Monteverde (A., 1911, 
i, 604). Less acetaldehyde is reduced to alcohol as the proportkn 
of sugar in the mixture increases. R. T. 

The Fermentation of Glyceric and Pyruvic Acids. AJ, 
Lebedev and A. N. Polonski (J. Russ . Rhys. Ghem. Soc., 191", 
49, 344— 357). — Glyceric acid was fermented by yeast, and k 
quantity of carbon dioxide, acetaldehyde, and acetic acid produced 
were measured. The values thus obtained show that the reaction 
cannot consist only of the elimination of carbon dioxide from tie 
acid, but may also involve more complete oxidation. Simik 
measurements were made for pyruvic acid, in acid, neutral, and 
weakly alkaline solutions. The amount of carbon dioxide produced 
is greatest with acid solutions, whilst with neutral or alkaline 
solutions the amount produced corresponds with the reaction 
CH 3 *COC0 2 H C0 2 +CH 3 -CH0. The acetaldehyde thus pw 
duced is converted partly into alcohol and acetic acid by the 
Cannizzaro reaction, and partly into alcohol by reduction, 2*5 tiw 
as much of the latter being formed as of the acid. More carbon 
dioxide and alcohol are produced from pyruvic than from gly<*W : 
acid, and less acetaldehyde and acetic acid. Not more than 40,, 
of pyruvic acid is used in the production of the latter two substance 
and of alcohol, showing that it cannot be an intermediate preew 
in the formation of alcohol by the fermentation of sugars. R- ■ 

Action of Ultra-violet Rays on Alcoholic Fermentation J 
Botrytis cinereu. Romolo de Fazi (Atti R. Accad. LtMMt * 
[v], 32, 235— 236).— Fermentation of must from grapes mw 
with Botrytis cinerea is accelerated by exposure of the mus p 
light from a quartz mercury vapour lamp. 
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Win and Manganese Content of certain Species of Seeds. 

g McHabgue (J. Agric. Res., 1923, 23, 395— 399) .—Analysis 
a, large number of seeds showed that in grasses and cereals the 
anese content was roughly equal to that of iron; but in 
uminous plant* the amount of iron was considerably greater 
in that of manganese. A. G. P. 

Influence of Potassium on the Development of Plants and 
jir Morphological and Anatomical Structure (with Special 
nsideration of Farm Crops). H. Weiszmann (Z. Pfianzen . 
\ n gung, 1923, 2, 1 — 79). — A large number of pot and sand 
[ture experiments are described in which the effects of potash 
jrvation, and of fertilisation at different periods of the plant’s 
>wth, on the development of individual plant organs is studied, 
(like nitrogen- and phosphate-starvation, a deficiency of potassium 
y not markedly affect the plant structure in the early stages, 
the wilting and death of the plant soon occurs. The plant 

1 5 its power of synthesis (particularly in the case of sugar beet) 
the reserve storing organs (fruits, seeds, tubers, etc.) show 
?, development at all. The latter effects are those most notice* 
r remedied when potassium is afterwards supplied to the starved 
it. 

otassium affects the development of individual organs only 
ong as its total-yield increasing action proceeds. Flowering 
fruiting are increased by potassium feeding, but to a lesser 
:nt than in the case of phosphates. With cereals, potassium 
,nuring increases the weight and size of individual grains, but 
ss not often increase the actual number of grains, as does 
osphatic manuring. Potassium increases the size and quantity 
potato tubers, and the size of root crops. The enlarged top 
nvth (steins and leaves) produced by supplying potassium to a 
jviously starved plot results mainly from longer leaves and stems 
d not from a greater number of them. Deficiency of potassium 
quently causes deformity in leaves, notably curling and spotting, 
d may also affect the colouring of leaf, stem, and grain. The 
chanical properties of cereal straws are improved by potassium 
muring; with non-cercals, the length of side shoots and their 
ernodal spacing is increased, but the actual number of shoots 
but little altered. The action of potassium on plants in general 
not so uniform as that of nitrogen and phosphates. Consistent 
ects of potassium on the anatomical structure of plants can only 
traced in a few instances, and then only with difficulty. 

A. G, P. 

k New Method for the Separate Extraction of Vacuole and 
otoplasmic Material from Leaf-cells. Albert Charles 
ibnall (J. Biol. Chem., 1923, 55, 333— 342).— The method 
ponds on the fact that, after plasmolysis by mmersion in an 
;amc solvent such as ether or butyl alcohol, the greater part 
e vacuole content may be expressed without, rupturing the 
k ' ce ^ remainder may be extracted by repeatedly treating 
resi ues with very dilute hydrochloric acid* (0'002 N) and again 
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expressing ; dilute acid is used in place of water since the mj 
Would dissolve some of the protoplasmic protein. Th e wj? 
from the hydrochloric acid extract contains the proton ? 1 
material, which may be extracted by grinding with water ? 
method has been applied to spinach leaves. jj g 

The Role of Vitamins in Cell Chemistry. W. R. Hr,, l7 

physiol. Chem ., 1923, 127, 196—198; cf. A., 1922, i, 399 ; 
halden, ibid., i, 607), — It is claimed that Abderhalden’s result 
not disprove the author’s conclusion that vitamin-P probably am 
as a biocatalyst in cell oxidation processes. W. 0 . £ 

Assimilation of Electrolytes by Plants. I. Sil vests M 

(Biochem. Z ., 1923, 136, 366 — 376).— By determination of the 
electrical conductivity of nutrient solutions, the steady fall 0 
concentration through absorption by growing plants" can fe 
followed quantitatively. Resorption of electrolytes depends 00 
the intensity of the growth and is little affected by the transpiration 
Using pure solutions (3//100) of sodium and potassium chloride, 
it is found that the concentration of these salts is unchanged ^ 
the absorbed water whilst magnesium and calcium chlorides m 
taken up in lesser concentrations. H. K, 

Synthesis of Acid Amides in Plants through Nourish™ 
with Ammonium Salts. A. I. Smirnov {Biochem. Z 1923 
137, 1—34) . — Etiolated plant shoots of barley grains rich jj 
carbohydrates show a pronounced assimilation of nitrogen » 
ammonia, as is proved by the increased amide nitrogen content 
(attributed to formation of asparagine). The rate of this assimil- 
ation is greatest on the first day and falls off thereafter through: 
the disappearance of carbohydrates. Calcium salts exert a favour- 
able influence. The etiolated shoots of seeds with a low rcsem 
of carbohydrates, such as lupines, take up ammonium salts in tb 
presence of dextrose, but less so than do barley grains in the absence 
of dextrose. Methods are described for the pure culture of higher 
plants under sterile conditions. H. K. 

Chemical Constituents of Green Plants. XXVII. Sim* 
cinic Acid. Hartwig Franzen and Rudolf OstFktag (Biodm. 
Z., 1923, 136, 327 — 335). — From a critical survey of the literature, 
it is concluded that out of thirty-three plants in which succinic 
acid is stated to occur, it occurs certainly in ten and probably in 
another three. H. K 

Protein Precipitation in Grasses. Margaret H. O’Dwtis 
(Proc. Linncan Soc. New South Wales , 1922, 47, 513—515; d 
Petrie, ibid., 1908, 33, 837 ; Chibnall and Schryver, A., 1921, i, 482; 
Buston and Schryver, A., 1922, i, 182). — Comparison of the pre- 
cipitation of proteins by Stutzer’s reagent, tannin-sodium ehlonde 
solution, 94% alcohol, and Bamstein’s method with Australian 
grasses appears to support Petrie’s statement that Stiitzer’s 
precipitates some of the non-protein nitrogen. 

Chemical Abstracts. 
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THe Chemical Constituents of Green Plants. XXV. The 
ids of the Apple ( Pyrus mains). Hartwig Franzbn and 
^ T z Helwert (Z. physiol . Ghem., 1923, 127, 14— 38).— By the 
0 f the ester-hydrazide method, it is shown that malic acid is 
most important acid of the apple, and that there are also present 
uantities of citric acid besides small amounts of succinic and of 
a* acid and traces of oxalic and of imsaturated acids. 

^ W. 0. K. 

Chemical Constituents of a Chinese Drug * ‘ Hsiung- 
Vuang ” II- Yoshiharu Murayama and Takeyoshi Ita- 
Soc . Japan, 1923, 143—148 ; cf. A., 1922, i, 310).— 
n addition to the main constituent cnidiolactone {loc. cit.), the 
olatile oils obtained by distilling the powdered drug with Bteam 
ontains also a small quantity of sedanonic acid, m. p. 113° (the 
,ame needles, has m. p. 128°), and a sesquiterpene, a light yellow 
^ k’p no — 120 o /5 mm., which gives a coloration changing from 
[ark green to violet-red with acetic anhydride and concentrated 
ulphuric acid. K- K. 

The Relationship of Cotton to Water and Steam. A Sum- 
nary of the Literature. Robert George Fargher and Alex* 
in dee Mitchell Williams {J. Text. Inst., 1923, 14, T., 77—82).— 
i review of the literature, divided into the following chapters : 
1) removal of the minor constituents of cotton by water, (2) chemical 
iction of water and steam on cellulose, (3) general humidity relations, 
|4) physical effects of moisture content, (5) effect of steam on the 
ippearance of cotton, (6) other effects. Fifty-eight references are 
sited. J- C. W. 

A Comparison of the Volatile Products Derived from 
Cotton by the Action of Water, and of Sodium Hydroxide, 
and 2-7 Atmos. Pressure. Percy Herbert Clifford and 
Robert George Fargher (J. Text. Inst., 1923, 14, T., 117 — 
124) —The material employed in the investigation was obtained by 
Condensing the steam issuing from a kier in which raw American 
botton was heated under 2-7 atmos. pressure, either with water 

f c 2% sodium hydroxide solution. Several gallons of distillate 
m collected, the quantity of cotton used being a few tons. The 

I stematic isolation of the products is fully described. 

The distillate from sodium hydroxide contained the following 
mpounds. (1) Neutral products : Acetone; methyl alcohol; a 
ice of a compound , C 6 H 12 0 2 , giving a p-nitrophenylhydrazone, 

• p. 210°; a colourless aldehyde or ketone, C l0 H 20 O, which rapidly 
:came yellow and formed a semicarbazone, m. p. 116 — 116*5°; 
id a compound, C 18 H 30 O, which had a pleasant, camphor-like 
lour, and was indifferent to reagents for carbonyl or hydroxyl 
■oups. The last two compounds were obtained together as a 
nail quantity of oil, b. p. 90 — 140°/2 mm., and were separated 
f distillation in steam, the indifferent compound being the more 
uatile, (2) Volatile bases : Ammonia; trimethyl amine (the 
Mate has m. p. 224°, not 216° as usually given) ; dimethylamine 
he hydrogen oxalate, has m. p. 149 — 150°) ; and a pyrrolic substance. 
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The distillate from water alone contained acetaldehyde, hut m 
methyl alcohol, the other neutral products being similar to tW 


aqueous 


obtained from sodium hydroxide. A quantity of the 
extract in the tier was evaporated under diminished pressiijp 
extracted with ether and chloroform, and acidified, when a ifii 
was obtained which yielded methyl alcohol and acetone on 
tillation with sodium hydroxide. The methyl alcohol app earg ^ 
come, therefore, from a substance which is removed from the cotton 
by boiling with water, and not from the residaal cotton. 

The evidence afforded by the distribution of methyl alcohol and 
acetone in the distillates therefore strongly supports the view that 
raw cotton contains pectin, which has hitherto been somewhat 
doubtful. 

A separate small experiment in which cotton was treated with 
1% sodium hydroxide showed that 100 g. of cotton yielded 
of acetone and 4 mg. of methyl alcohol, that is, two molecular 
proportions of acetone to one of methyl alcohol. J. C. W. 

Chemical Investigations of the Fruit of Evodia Rutmcarpn . 

Yasuhiko Asahina [with M. Ishio, K. Kashiwagi, S. Maykda* 
and A. Fujita] (Ada Phytochim 1923, 1, 67 — 89). — A reprint in 
German of a series of papers previously published in Japanese 
(cf. A., 1916, i, 238, 621; 1921, i, 48;* 1922, i, 47). Kermack, 
Perkin, and Robinson (T., 1921, 119, 1615) have criticised the 
conclusion that the base C 10 H 12 N .2 from isoevodiamine is 2-^amino- 
ethylindole, suggesting that it is more probably 3-fi-ammoethyl- 
indole. Physiological experiments in which the base was compared 
with 3-p-aminoethyIindole show, however, that the two are quite 
different. E. H. R. 

Distribution of Pentosans in the Maize Plant at Various 
Stages of Growth. John H. Verhhlst, W. H. Peterson, and 
E. B. Fred (J. Agric. Res., 1923, 23, 655- 663) .-Chemical 
examination of maize plants of various ages shows that the amount' 
of pentosans in the plant increases with the total dry matter, 
being approximately one-sixth of the dry matter. In the early 
stages of growth, the production of pentosans in the plant-tissue 
is greater than that of dry matter ; its formation from starch, etc., 
is suggested.' The percentage of pentosan in particular organs of 
the plant increases with the development of that organ. Only 
traces of methyl pentosans were found, but pentoses were found 
in small but regular quantities throughout the plant’s growth. 

The pentosans in green corn tissue are destroyed by Bacum 
flavigina , and also by B. coli communis . A. G. P 

Mannitol from Orobanche Cumana . A. Kiesel (Z. <pbj$id> 
Chem 1923, 126, 257-7260). — The substance, m. p. 165°, obtaine 
from Orobanche Cumana by extraction with alcohol is shown to f 
mannitol. W. 0. K. 

The Presence of Aucubin and of Mannitol in the 
Stems of Rhitianthus Crista-Galli, L. (Mlle) Marie BeaH* 
(BuU. Soc. Chim . bid., 1923, 5, 258 — 262 ).— Aucubin is P resen ‘ 



VEGETABLE PHYSIOLOGY AND AGRICULTURE. |b 639 

; the foliated stems as well as in the seed (cf. A,, 1922, i, 1225). 
iftfluito), but not dulcitol, has also been isolated. E. S. 

The Chemical Constituents of the Rutaceae. VII. The 
[bite Dittany, JHctamns albus , Linn. H. Thoms (Ber. Dent 
form. Ges>, 1923, 33, 68' 83).-— A hot 85% alcoholic extract of 
ttwiy root deposited a saponin on cooling, and, after coneen- 
ating on a water -bath to a syrupy extract, crystals were deposited 
hich after recryftallisation from alcohol melted at 279—280° 
3 d had the composition C 16 H 18 0 5 . The substance possessed a 
ctonic character, and was named dictamnolactme. No methoxyl- 
■ acetyl-derivatives, oximes, or semicarbazones could be obtained, 
id bromine gave a substitution product. The genera), behaviour 
[ the substance indicated a cyclic structure, probably similar to 
lat of santonin. In the residual extract from which the dictamno- 
ctone had been separated the presence of sucrose, invert-sugar, 
pentose, an ethereal oil, a waxy substance, a phenolcarboxylic 
bid, and an alkaloid w r as established. The alkaloid dictdmnine, 
ijHjiOoN”, crystallised from absolute alcohol in colourless prisms, 
l. p. 132 133 . It formed a sparingly soluble chromate, and a 
llomurale and chloroplatinate, the latter melting at 152°. 

G. F. M. 


.Soil Acidity as Measured by Sugar Inversion, the Truog 
fest, and the Hydrogen-ion Concentration and its Relation 
P toe Hydrolysis of Ethyl Acetate. F. W. Parker and 0. C. 
pmN [Soil Sci., 1923, 15, 99— 107).— The reaction of a number 
>\ soils was determined by the above three methods and compared 
nth the acidity developed by shaking soil suspensions with ethyl 
icetate. A fairly good correlation appeared to exist between the 
hree standard methods, the Truog test and sugar-inversion showing 
he best parallelism. It was shown that acid silicates catalyse the 
aversion of sucrose, and probably are the main factor in the sugar 
aversion by soils. The hydrolysis of ethyl acetate bv soil sus- 
pensions was not catalysed by acid silicates. A. G. P. 


Relahons between Calcium Carbonate, certain Fertiliser 
^ emicak.jmd the Soil Solutions. Feed. W. Mobse (Soil Sci., 
nd ’inm’n l l e resu ^ s of published data are discussed 
Jsoik frL rl and analyses of water extracts 

Solid calcium o t d ? rtilised piots § iven - In soils containing 
St so p Tn ^ omte > th ? <I uan ^y actually in solution is depen 
sphere r n,^ n ,P r °portion of carbon dioxide in the soil atmo- 
immonimT «!? h . ? on , of , calci ™ phosphate and sulphate and of 
XTin^ S ate -, ten t - t0 decrease the of calcium 

ihloride havA b01 soIu ^ on * Sodium nitrate and potassium 
inJhned nW« ; 0 ° rev ^ rse I e ^ ect - T he p H value of extracts from 
md potassium y a ! tered h 7 treatment with superphosphate 

)f the extracts ^ rtlmon ium sulphate lowers the p„ value 

extracts and sodium nitrate increases it, A G. P. 
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The Manganese Content of some Dutch Soils, and 
Observations Thereon. D. H. Wester . {Pham, W 
1923, 60, 446—451). — Manganese found in the dried soils 
methods previously described (A., 1920, ii, 451) varied from a i i 
up to 120 mg. per 100 g. of dried soil. The more fertile 
contain more manganese than the less fertile, but no < 801 

is found between the contents of iron and manganese 
some connexion between manganese and phosphate content m 
localities is not unlikely. The manganese content of the ash 
leaves and seeds is generally much higher than that of the soils ** 

‘ S.I.L.* 


The Quantity and Composition of Colloidal Clay in 

Vaclav Novak and Lad. Smolik (Kolloid Z. t 1923, 32, 33 ^ 
343). — A number of experiments are described which have heeu 
undertaken with the object of ascertaining the quantity of colloidal 
clay in two specimens of agricultural earth and in one specimen 
of clay poor in humus derived from a clay-slate. The total 
quantity of colloidal material, including the humus substances, 
in agricultural earth, when dispersed in an ammoniaeal solution, 
probably exceeds 8 %. The quantity of inorganic colloidal matter 
that is, colloidal alumina, is probably somewhat greater than 
5%. Three specimens of iron containing colloidal clays have been 
analysed and found to contain large amounts of alkalis and alkaline 
earths. J, & 


The Interpretation of Mechanical Analysis of Soils as 
Affected by Soil Colloids. R. 0. E. Davis (J. Amer. Soc. uigm., 
1922, 14, 293 — 298). — The application of a correction, expressing 
the amount and distribution of soil colloids, to the results oi 
mechanical analysis is essential, especially in the case of the silt 
and clay groups. These groups of mineral particles are composed 
in part of colloidal material which may be estimated by absorption 
of water vapour. Chemical Abstracts. 


Organic Constituents of the Soil. G. S. Fraps (Texas A$r. 
Exp. Sta. Bidl 1922, 300, 1 — 10). — Estimations are compared of 
the organic carbon, nitrogen, and pentosans in a number of surface* 
and sub-soils.* The estimation of organic carbon gives little 
indication of the quality of a soil ; the percentage can be judged 
from that of the nitrogen. The average amount of pentosaja 
increases with the average nitrogen content. The rate of dis- 
appearance in soil of pentosans from various sources was found 
to vary widely. The amount of reducing substance, calculated 
as sugars, produced by heating soils with dilute sulphuric acid 
was 0*002 — 0*215% (average 0*058%). No relation could be found 
between the permanganate-soluble and -insoluble nitrogen, and 
the results of pot experiments with nitrogen on soils. An average 
qf 10% of the nitrogen of soils was dissolved by O'lA-potassiu® 
hydroxide solution. Chemical Abstracts. 
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Partial Combustion of Methane. E. Berl and H. Fischer 
Z. QMfdW- GheWt., 1923, 36, 297 302). rhe possibility of oxidising 
lethane to methyl alcohol, formaldehyde, formic acid, carbon 
lonoxide, and carbon dioxide by means of oxygen, ozone, sulphur 
ioxide, and sulphur trioxide, and the effect of temperature on the 
arious reactions occurring are discussed from a theoretical point 
f view based on the heats of possible reactions. Investigations 
Fere made oxidising methane with air between ,500° and 900°, 
^scous mixtures of various compositions being passed through 
ieated tubes not containing catalysts, and the products collected 
nd analysed. Experiments with sulphur dioxide and sulphur 
rioxide were carried out between 250° and 800°, using silica as 
atalyst. Some qualitative experiments were also performed with 
litrogen peroxide. Using an equal volume of air at 675°, under 
he conditions of the experiments 17% of the methane consumed 
ras obtained as formaldehyde, the remainder appeared as carbon 
nonoxide. With sulphur dioxide, most of the methane oxidised 
ormed carbon dioxide, using sulphur trioxide with a large excess 
if methane at 595 , the small quantity of methane oxidised gave 
ormaldehyde and nothing else. Nitrogen peroxide yields form- 
aldehyde with other products. Experiments on the stabilisation of 
ormaldehyde with ammonia showed (hat substance to be of little 
itility, T g w 


■ The Possibility of Using Chlorosulphonic Acid to Absorb 
ethylene from Gaseous Mixtures. W. Traube and R Justh 

fimnstoff-Chem 1923, 4, 150-154).-Although the absorption 
f ^hylene m bromine water or fuming sulphuric acid is satis- 
tetory for analytical purposes, the products formed do not readily 
d ?nvatives of ethylene of technical value. Experiments 
paae with chlorosulphonic acid showed that this substance gives 
f ^sorption of ethylene almost as rapid and complete as 25% 
pimg sulphuric acid, whilst if the chlorosulphonic acid be mixed 
M an equal or twice its weight of pure sulphuric acid the reagent 
teamed can replace the finning sulphuric acid in even the most 
purate analyses. Experiments were also carried out on the 
F -s oi passing gases containing ethylene through chlorosulphonic 
Up' Af , f ound ^ at even with rapid currents of gas of the 
Kae l»ZV n ? ne mmUte nea ^ W % of the ethylene is absorbed 
Lorminn f ri ra containing 7% of ethylene. Only 6% 
L sa mp ame ? concentrated sulphuric acid under 

Elphonic acid^T 8 ' * u h i 6 COmp ? und formed Mith the chloro- 
tSSKarfl” lte ethyl b. p. 155 — 160°, which remains 

[e removed from Jh 7 Sm f cxtent only; thls smaI1 ainount can 
VOL. CXXIV T the gas ky “leans of activated charcoal. Only 
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80% of the theoretical amount of ethylene is absorbed by tk 
pure acid owing to some of the latter reacting with its ethyl esfe 
to form an ethionic acid derivative, S0 2 C1 , C 2 H 4 *S0 3 H. 
chlorosulphonate can yield several products of technical 
c.rjf., with water it gives alcohol, and with concentrated hydrochloric 
acid ethyl chloride. X. S. W 

The Question of Atomic Equilibria in Molecules of Hydro, 
carbons of the C M H 2M _ 2 Series. Alexei Eugrafovitocs 
Favorski (»/. Russ. Phy-s. Cftem. Soc. t 1020, 50, 557 — 570 ).-][, 
was shown some years ago that monosubstituted acetyl^ 
isomerise under the influence of alcoholic alkalis (A., 1888, 798)- 
disubstituted acetylenes are produced if the original substituent 
is a primary group, the intermediate formation of an allene derir- 
ative being assumed: CH 2 R-C:0H — > CHR!C!CH 2 — ^ CRiO-CH. 
The reaction stops at the allene stage, if the substituent is * 
secondary group, CHRR'*C:CH — > CRR'!C!CH 2 , whilst acetylenes 
carrying a tertiary group as a substituent are not Uomerued. 
Recently, however, it w'as found that 88-dimethyl-AP-pcntiiieiie 
CMe 3 *C:CMe, is not produced by the action of sodium ethoxide 
on a (i - dibr omo - (Sy yy - tetrame thy lpro pane , the product being SS4 
methyl-A^-pentadiene, CMe 3 *CH*C!CH 2 . It is now suggested that 
the above scheme must be extended. When R is a primary group 
the formation of the disubstituted acetylene proceeds to comple- 
tion; when R is a tertiary radicle, as in the above example, its! 
the allene derivative which is alone capable of existence, whilst 
when R is a secondary radicle both forms possess approximately 
equal stability. 

The formation of the allene derivative appears to be due to the 
instability of the isomeric dimethylpentinene ; this view is con- 
firmed by the attempts to synthesise the latter, the allene bein’ 
obtained in its place. 

[With Olga Alexeeva.] — E thylterk-butylcarbinol was con- 
verted into the corresponding bromohydrin, a-bromo-a-fed, -butyl- 
propane, and the elements of hydrogen bromide were removed fro® 
this compound by means of alcoholic potash. The product consisted 
of a mixture of two hydrocarbons which were separated by fraction- 
ation. The fraction boiling at 84 — 86°, djj 0*7414; df 0*7220, 
gives acetic and aa-dimethylpropionic acids on oxidation, andx 
therefore ax-dimethyl- A0 -pentene , CHMelCH*CMe v whilst thej 
fraction, b. p. 93 — 95°, consists of fiy-dmethyl-^-P^M 
CMe 2 :CMeEt, rfg 0*7553, df 0*7303; on oxidation, acetone, methyl 
ethyl ketone and ffy- dime thy lpentane-py-diol (Mecrvvein, A,, lw 
i, 485) are obtained from it. The hydrocarbon boiling at 8J" 
86° was converted by means of bromine in chloroform into t. 
dibromide , b. p. 86 — 88°/15 mm., d" 1*5530, df 1*5303, and w 
w r as treated with an excess of alcoholic potassium hydro® 
giving an 89 per cent, yield of 
butylaUene ), b. p. 81—82*5°, d \ | 0*7365, df 0*7183, 

On oxidation with permanganate, it yields formic and aa*dnne ; | 
propionic acids. 
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The course of the reaction here is as follows : CMe 3 -CHBr-CHBrCH, 
X CMe,<W:CBrCH, -> [CMe»-CsOCH,] -► CMe 3 -CH:C:CH 2 ! 
,-hich was confirmed as follows : &>-dimetliyl-A2-pentinene, obtained 
rom pinacolin, was converted into the sodium derivative, and 
bis was heated with an excess of methyl iodide in a sealed tube 
# eight hours at 120°. The hydrocarbon isolated boiled at 81 — 
3°, djj 0*7363, c/§° 0'7182, [Ri] 0 33*056, and was thus identical with 
,rt-butylallene ; its structure was confirmed by oxidation. 

G. A. K, K. 

The Metallic Derivatives of fert.-Butylacetylene [SS-Di- 
nethyl-A^-pentinenej. A. E. Favorski and Leonid Morev 
I. Muss. Phys. Chem. Soc. y 1020, 50, 571— 581).— The copper 
privative of the hydrocarbon, CMe 3 *C:CH, wliicli was prepared 
:om pinacolin (cf. A., 1888, 708) occurs in two polymeric modific- 
tions, red crystals, and a yellow, amorphous powder or plate-like 
rystals. The yellow form appears to pass into the red on warming 
t about 80°; both forms melt at about 140°. A third, orange 
)rm may also exist. 

Oryoscopic determinations show that the molecular weight of 
be yelluw modification is higher than that of the red, the values 
jr the solution of either form in benzene being lower than those 
)und in ether. On keeping the solutions, the molecular weight 
mdually falls until it nearly reaches the theoretical value for the 
nimolecular compound ; decomposition appears to set in at that 
oint. Heating also favours the dissociation of these compounds, 
ly crystallising the substance from benzene, it is possible to trans- 
)rm the yellow modification into the red, and the reverse change 
i brought about by chloroform. On prolonged keeping of the 
ilutiona of either modification, gradual decomposition takes place, 
gummy solid being deposited consisting of a colloidal form of 
opper. Such a decomposition can be brought about by heating 
he dry yellow modification in a tube at 150°, when a copper mirror 
i formed and a white sublimate of the dimeric form of aa-diinethyl- 
/’•pentinene, m. p. 130—131°, collects on the cool parts of the tube. 
On oxidation with alkaline potassium fcrricyanide, the copper 
It yields the same dimeric compound, m. p. 130 — 131°, in addition 
> some pp-dimethylbutyric acid, b. p. 176 — 178°. 

The silver compound of dimethylpentinene is colourless, and 
ystallisea from benzene in fine needles. The benzene solutions 
1 keeping deposit a silver mirror. 

The constitution of the polymeric forms of the copper compound 
discussed, and their formation is attributed to the residual 
krnly of the trebly-bound carbon atoms and that of the singly - 
} und copper. Q. A . R> 

r A + r : tl0 1 n oi Potassium Acetate on Aliphatic Bromides as a 
etnod of Determining Constitution. I. B. K. Meresh- 
ky (Annalen, 1923, 431, 231 — 242). — From existing data and 
| expenmentai results indicated below, it is concluded that the 
£ Potassium acetate on aliphatic bromides proceeds accord - 
| e ollowing rules. I. Monobromides. Bromine is removed 
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from primary or secondary carbon with formation of an acetic 
ester, from tertiary carbon with formation of an unsaturated hyd^ 
carbon, a hydrogen atom being taken from the carbon atom bearing 
fewest hydrogen atoms. II. Dibromides. (1) Diprimary ^ 
bromides give esters of the corresponding glycols. (2) Primary, 
secondary dibromides give (a) unsaturated monobromides, in ^ 
bromine remains on the primaiy carbon atom, and (6) gjy^ 
diacetates. Disccondary dibromides behave similarly. (3) 
ary-tertiary dibromides give exclusively unsaturated monobrorrhdes 
with bromine on the primaiy carbon. Secondary-tertiary fi! 
bromides react in the same way, bromine remaining on the secondan 
carbon. (4) Ditertiary dibromides give doubly'' unsaturated hydro, 
carbons. If the bromine atoms are attached to neighbouring 
carbon atoms, the ester of the unsaturated alcohol may be isolated 
as an intermediate product. III. Tribromidcs. (1) Dipriniary. 
secondary tribromides lose bromine from a primary carbon atom, 
giving an unsaturated bromo-ester, CH 2 !GBr . . . CH 2 ’OAc. (2) Di 
primary-tertiary tribromidcs give unsaturated mono-esters, tie 
third biomine atom being left on a primary carbon atom, CHBr!C<. 
(3) From disecondary-primary tribromides only unsaturated 1:2- 
dibromides are formed. (4) Tribromides with two bromine atoms 
on primary carbon and one on tertiary carbon give unsaturated 
dibromides, CBr 2 !0<. (5) Tribromidcs having two bromine atoms 
on one primary carbon atom and one on secondary carbon give 
a mixture of unsaturated dibromides, the 1 : 2-dibromide pre- 
dominating, CHBriCBr-, CBr 2 !CH-. IV. Tet-rabromides react 
according to the schemes for dibromides and tribromides. Bromine 
attached to unsaturated carbon does not react. By the elimination 
of hydrogen bromide from a 1 : 2-dibromide the double bond 
remains next to the remaining bromine atom, e.g., -CBr!C<, and 
not -CHBrC— C<. If the halogen atoms in the bromide are 
removed from one another, each reacts as though it alone were 
present in the molecule. It is probable that the acetic ester is 
invariably the initial stage in the formation of an unsaturated 


product. 

(3-Bromoisohutane is converted by heating with anhydrous 
potassium acetate and glacial acetic acid into isobutylene. Di* 
methylbutene dibromide, GMe 2 Br*CMc 2 Br, gives py-dimethyl-A 1 *- 
butadiene, CH 2 :CMe*CMe:CH 2 , and the ester, OAc-CMe 2 *CMe 2 -OAc. 
The observation of Bainbridge (T., 1914, 105, 2291), that ajS-di* 
brom propane gives a-bromopropylene is confirmed; the giyco 
diacctate, OAc*CHMe*GH 2 *OAe, is also formed, apy-Tribromo* 
propane is converted into the triacetate (Wurtz, 

102, 340), and the ester, CH 2 :CBr-CH 2 -OAc, b. p. 10M 
or 163 — 164°/762 mm., dj 148894, df 145668, n™ 1 '466972 |et 
Henrv A., 1872, 686), which is also produced by heating Pr® 
bromopropylene with potassium acetate. aap-Tribromoprop 
(cf. Reboul, A., 1879, 127; Mouneyrat, A., 1899, i, ^ 
89'2°/20 mm., d» 2-39384, df 2-35484, nf 1 '57016, nf 1^ 
n® 1-58470, r,f 1-593719, gives a small amount of m-® 1 *® 
propylene, CHMeiCBr 2 , b. p. 123—1267759 mm., and, as the 
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mHnct aS-dibromopropylene, CMeBriCHBr, b. p. 129 — 130°/759 
nm V 2 ‘ 04558 > 2 *°° 768 ’ n ? 1*52618, »*» 1*529992, nf 1*53987, 

,20 1*549323 (cf. Linnemann, Annalen, 1865, 136, 57). ap-Di- 
rnmo propylene is also formed by the action of potassium acetate 
L aSS-tribromopropane, b. p. 80*6720 mm., d\ 2*33690, df 
J 29854, n f 1*56247, nf 1*566963, nf 1*577794, nf 1*585556 (of. 
Reboul, loo. cit.). Revised physical data are given for the ester, 
' v Rr *CMe*CHyOAc (this vol., i, 528), derived from aapy-tetra* 
iromo^butane : d% 1*77845, df 1*75001, nf 1*513898, nf 1*517607, 
^20 1*527015, w*; 0 1*53509, and for the corresponding alcohol, 
4 *CMe*CH 2 *OH, m. p. 31°, d\ 2*02099, df 1*99193, nf 1*556423, 
*20 1-560942, nf 1*571956, nf 1*580662. W. S. N. 


Bromotrinitromethane. II. Erich Schmidt, Richard 
Schumacher, and Richard Asmus (Rer., 1923, 56, [J5], 1239 — 
1242 ; cf. A., 1922, i, 826). — During attempts to add the ester of 
bypobromous acid to the olefinic double linking by means of 
bromotrinitromethane in alcoholic solution, it has been found that 
treatment with alkali is unsuitable for compounds containing 
l labile halogen atom. The difficulty can be overcome by the 
m of potassium ferrocyanide in acetic acid solution (cf. Chatt- 
iway and Harrison, T., 1916, 109, 171). 

Bromotrinitromethane may also be brought into reaction with 
the olefinic double linking in the presence of acids, particularly 
formic acid, thus : *CH!CH> + HOCHO + CBr(N(\) 3 — > 
|CH (*0*CHO) *CHBr -j- CH(N 0 2 ) 3 . 

| Brmomethoxyhydrindene, C 9 H 8 BrOMe, a pale yellow liquid, 
p. p. 98°/2 mm., is obtained in 71*9% yield by the gradual addition 
bf bromotrinitromethane to an ice-cold solution of freshly distilled 
rndmie in methyl alcohol. 

The addition of cycfohexenc to a solution of carbamide and 
>romotrinitro methane in formic acid results in the production of 
rbmmocyclokexanyl formate , C 6 H 10 Br*O*CHO, a colourless liquid, 
). p. 68—6970*5 mm., the yield being 70% of that theoretically 
Possible. It is converted by methyl alcohol and hydrochloric acid 
Qto 'l-bromwyciohcxanc- 1 -ol, a colourless liquid which gradually 
tarkens when preserved, b. p. 60 — 61°/about 1 111m. In a similar 
nanner, propenylbenzcnc gives p - ferorao- z-formoxypropylbenzen e , 
■'HMeBr , CHPh*0*CHO, a colourless liquid, b. p. 104°/1 mm., in 
®’ 4 /o yield, whereas camphene gives O -formylmmpke nebronw - 
ydrin, CjQHjQBrO’CHO, a colourless liquid, b. p. 109 — 1 1 1°/0*6 
Qln > the yield bring 73*5% of that theoretically possible. 

H. W. 

Ration and Dehydration of Methyl Alcohol with the 
of Magnesium. Niels Bjekrum and LaslzO Zechmeister 

c *j’ :. ?» [/*]» 1247 ; cf. this vol., i, 529). — The molecular 

om uctivity of picric acid dissolved in methyl alcohol which lias 
L ohydrated by means of magnesium is identical with that 
necl in the solvent which has been treated with calcium. 

H. W. 
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The Purification and some Physical Properties o! cert^ 
Aliphatic Alcohols. II. Roger F. Brunel (J. Amer. CJk 
Hoc., 1923, 45, 1334—1338; cf. A., 1921, i, 299).— The theroift 
element previously used has been recalibrated, and used to deter- 
mine the boiling points of various aliphatic alcohols and ketones. 

-Propyl alcohol, obtained by the hydrolysis of pure propvl 
hydrogen phthalate, has b. p. 97- 175 ±0*01° /760 mm df 0-7998, 
nf 1*3834. isoPropyl alcohol has b. p. 82*258+0*095 /760 mm.,^ 
0*7808, 7*25 1*3748. and is obtained by the. reduction of pure acetone, 
b p 56*085+0*017760 mm. sec.-Butyl alcohol has b. p. 99*529+ 
0*0057760 mm., df 0*8023, nf 1*39495, and is prepared by the 
reduction of pure methyl ethyl ketone, b. p. 79*370 ±O*0P/755 mm, 
The following data arc also given. Methylisobutylcarbinol, b. p, 
131*85+0*017760 mm., df 0*80245, nf 1*40895. Methylpropyl. 
carbinol, b. p. 119*275+0*017754 mm., df 0*80483, nf 1 * 4043 . 
Dicthylcarbinol, b. p. 115*40+0*017754 mm., df 0*8154, J 
1*4077 Dipropylcarbinol, b. p. 155*00+0*047750 mm., js 
0*8129, ft?, 5 1*4178. W. S. N, 


Action of Magnesium Halides on the Epibromohydrin oi 
Ethylglycerol. Raymond Delaby {Compt. rend., 1923, 176, 
1326—1327; cf. this vol., i, 531).-— A study of the action of mag- 
nesium chloride and magnesium bromide on the epibromohydrins 
of ethyl- and butyl -glycerol showed that, in order to bring about 
the reaction described by Wurtz {CompL rend., 1860, 50, 1197) 
with the resultant precipitate of magnesium hydroxide, the materials 
used should be quite pure. Certain experimental aspects of the 
reaction are discussed and the optimum conditions are indicated, 

H. J. E. 


Tetramethylglycerol. J. Pastureau and H. Bernard (Cm% 
rend 1923,176,1400—1402; cf. A., 1922, i, 717).— Saponification 
of the chlorohydrin of tetramethylglycerol affords a belter yield 
than the preparation by means of the acetin. Tetramethylghjem 
F f A?>-d ime. fh ulpentam- pyS -triol], OH*CMe 2 *CH(OH) , CMe 2 *OH, was ob- 
tained in the form of brilliant needles, m. p. 99°. An attempt to 
prepare the glycidc, Mc 2 C— CH-CMe 4 -OH, in the femutto 

of a small quantity of colourless liquid which was readily hydrold 
to tetramethylglycerol . 

Solubility of Mannitol in Mixtures of Ethyl Alcohol fli i 
Water. Henry Jermain Maude Creighton and Ravi >> 
Klauder {J. FranMin Inst. , 1923, 195, 087-89 
temperature range 0 — <30°, the logarithm of the soluln i y . 
nitol in mixtures of ethyl alcohol and water at any J cin j j 
a function of the solubility in pure water, the molar tract 
alcohol present in the solvent, and the a + lut ^ . .^Tbilitis 
whilst at a particular temperature it is a function of th ® 8 J" | #tw . 
in the pure component solvents and the molar fractions ^ ^ ^ 
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rr^e Influence of Temperature on Two Alternative Modes 
t rwnmnosition of Formic Acid. Cyril Norman Hinshel- 
[ood and Harold Hartley (T., 1923, 123, 1333-1338). 

The Decomposition of Pertrichloroacetic Acid. Fr. Fichter, 
lbeet Fritsch, and Paul Muller {Helv. Chim. Acta , 1923, 6 , 
l->- 506 ).~Wlien a salt of trichloroacetic acid is electrolysed, no 
" Privative is formed, but exclusively the ester, trichloro- 
thvl trichloroacetate. This behaviour resembles that of cyclo- 
Lanccarboxylic Reid (this vol., i, 677), and should be explainable 
a similar way through the formation of trichloromethyl alcohol 
the decomposition of pertrichloroacetic acid formed at the 
iode. To study its decomposition, the latter was prepared by 
ixinff trichloroacetic anhydride and hydrogen peroxide and heat- 
the mixture in such a manner that the gaseous decomposition 
roducts could be collected and analysed. The decomposition 
as found to proceed according to the equation CClyC0 2 *0H= 
() 4 -COCh+HCl, probably through the stages CCl^COg'OH^ 
0 *+CC 1 3 *OH and CClyOH=CO(Jl 2 +HCl. The formation of 
idiloromethyl alcohol as an intermediate product in the elec- 
•olysis of a trichloroacetate is consequently extremely probable, 
n attempt to prepare trichloroacetyl peroxide by the action of 
arium peroxide on trichloroacetic anhydride was unsuccessful; 
he compound apparently cannot exist. E. H. R. 


A New Source of Ceryl Cerotate. Adolf Bareuther (Chetn. 
Imchau, 1923, 30, 117—119). — The bottom layers of sunflower 
il from a tank which had been used for its storage were found 
d become cloudy and gelatinous after refining owing to the presence 
f ceryl cerotate, which was held ill solution in the crude oils by the 
ree fatty acids present. The wax was found to originate from the 
[usks of the sunflower seeds, and had gradually concentrated in 
)ie bottom layers of oil. 42 G. of the crude wax were isolated 
pom 30 kg. of oil (=0*14%). The wax was purified by recrystal* 
igation from chloroform, and both ceryl alcohol and cerotic acid 
tere prepared from it. H. C. R. 


y-Oxalyl Derivatives of (3(3- and a{3-Dimethylacrylic Acids. 

iTJCY HigginbothAxM and Arthur Lapworth (T., 1923, 123, 
32.5-1332). 

The Highly Unsaturated Fatty Acids of Fish Oils. J. B. 

hom and G. D. Beal (J. Amer. Chem . Soc 1923, 45, 1289 — 
3^3). — ^The mixed fatty acids of menhaden oil undergo an increase 
1 molecular weight, as shown by titration, when heated at 240° 
i a current of carbon dioxide, but the esters can be distilled almost 
nthout decomposition. Menhaden oil is esterified by means of 
■f ?® 0 Il .y dr ?b ren chloride, and the ester, after distillation, treated 
™ bromine in ethereal solution at —10° to —5°. The percentage 
leld of bromide (polybromide number) and its bromine content 
determined. The methyl ester, b. p. 195 — 240®/15 mm., has 
o y>romide number 38*3, Br 08*31 %, calc, for methyl clupanodon- 
lle ’ Ur 68*79% ; ethyl ester, (1), b. p. 195-240 0 /15mm., (2) b. p. 
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240 — 265°/15 mm., has polybromide number (1) 32 5, 33*8 
( ? 35-4), Br (1) 67'43, 67*48%, (2) 69*49%, calc, for ethyl clni£12? 
ate, Br 67*84%; w- butyl ester, b. p. 190 — 245°/15 mm., has r*/ 
bromide number 31*5, Br 67*64%, calc, for butyl clupanodom/ 
Br 65’82%. That substitution does not occur is probable kin!! 
the w-butyl ester from linseed oil, b. p. 190 — 240°/15 mm., 
bromide, m. p. 160° (polybromide number, 51*0), Br 59-30 o/ 4 
evidently n-butyl hexabromostearaie , for which Br 59*38% 
bromination of the bromide of the lower boiling ethyl ester of 
menhaden oil, by means of zinc and alcohol, gives an ester, iodine 
number 333, from which an acid, iodine number 342, mol. wt. 305 
is obtained on hydrolysis. It is therefore evident that a pure 
ester of clupanodonic acid, C 18 H 28 0 2 , is not obtained in this way 
(cf. Tsujimoto, A., 1921, i, 78). Analytical data are given to show 
that the methyl ester of menhaden oil may be partly separated 
by distillation into fractions, varying in boiling point between 
156— 166° /IS mm. and 255— 260°/15 mm., which are probably 


derived from acids of the 0 14 , C 16 , C 18 , C^, and series. Treat- 
ment of the lead soaps of menhaden oil by means of ether, and 
decomposition of the separated portions, give solid and liquid acids 
but the methyl esters derived from the latter are also only partly 
separable by distillation. Separation of the barium soaps by means 
of benzene containing moist alcohol gives a liquid mixture of acids 
of molecular weight varying between 255*2 and 336*7, from which 
methyl esters are obtained, probably containing methyl arachidonute, 
methyl docosapentenoate, and perhaps methyl docosahexenoate. 
The most complete separation is effected by reducing the poly- 
bromides by means of zinc and methyl alcohol, and fractionally 
distilling the product. A fraction is obtained which is believed to 
be pure methyl clupanodonate , b. p. 215°/15 mm., w 20 1*4860, iodine 
number 348*8. The corresponding bromide, methyl oclobrom- 
stearate, is a white, amorphous solid, m. p. 240°. In other fractions, 
the presence of methyl arachidonate, methyl eicosapentenoate, 
methyl docosatetrenoate, methyl docosapentenoate, and methyl 
docosahexenoate seems probable. Exactly similar results are 


obtained starting from cod oil or herring oil. 

Unsaturated acids are obtained by the hydrolysis of the un- 
saturated esters derived from the poly bromides. These are bromin- 
ated, giving liquid and solid bromides, which are separately reduced, 
and again brominated, By suitable analyses, made at each step, 
it is shown that the liquid bromides contain less bromine than the 
solid bromides, and that, on reduction, the former give a product 
having an iodine number lower than that of the original acid, 
whilst the molecular weight is only slightly less. This product, on 
rebromination, yields only a small amount of solid bromides. Since 
the degree of unsaturation decreases, structural change evidently 
occurs. Probably either a double bond migrates to the ap-poeation 
in respect to the carboxyl (or ester) group, or a double bond may 
disappear by ring formation, as from a 1 : 5-diene grouping. 

The following analytical data are recorded. Menhaden oil has 
saponification number, iodine number, and ft 20 , respectively, -> 
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eli7 1.4.778. Salmon oil has 185*0, 137*2, 1*4768. Cod oil has 
oi o 1*1-0 1*4770. Hemng oil has 186*5, 139*8, 1*4765. Sardine 
£ 187 3. 1»;1. 1-4791. W. S. N. 

cinde-e Formation in Transformer Oils. Hans Stager 
J*, v Acta , 1923, 6, 386— 396).— When the type of oil used 

n transformers is extracted with acetone, the portion removed 
>f ists principally of unsaturated cyclic compounds. The residual 
^however, still gives the normal decomposition products when 
ubiected to’ prolonged heating in air, namely, acids soluble in oil, 
J s0 iublc and insoluble sludges containing asphaltic acids and 
nhdt-like products. The acetone-soluble portion is not, therefore, 
olely responsible for the sludge formation. [Cf. 1923, 

fuly.] E - H ’ R ' 

Reduction of Ethyl Ethylidenemalonate as Affected by 
Twice of Reducing Agent. Lucy Higginbotham and Arthur 
jAPWORTH (T., 1923, 123, 1618 — 1624). 


17, 475). — In an investigation of the nature of the structure under- 
ying piezo-electric phenomena, a study was made of the temper* 
iture-variation between —30° and +30° of various physical pro- 
perties of sodium potassium tartrate tetrahydrate. From results 
jf the measurement of the refractive index, the following are 
Abstracted: for the barium line X 5536, n 21 * 3 = 1*49170, 1*49348, 
gid 1*49721 for the a, 0, and 7 axes, respectively, of the index ellip- 
soid, these having the same direction as the c, 6, and a crystallo- 
graphic axes. Corresponding values for rft arc 1*4930, 1*4947, and 
.4980, respectively. The variation with temperature is linear, 
he average coefficient being 59 X 10"* per 1°. The coefficient of 
volume expansion was found to be 0*0001428, and since the sub- 
ftance has 1*766, d l 1*766— 0*0002522£ between —10° and 
4 20°. The specific rotatory power of an aqueous solution changes 
ess than 0*4° between 4° and 40° ; [a]f® +25*9°. The electrical 
sonductivity depends between —20° and +30° on the direction 
>f the current ; above 20°, it increases very rapidly. The following 
values are abstracted : —65°, 2*0 X 10“ 14 mhos/cm, 3 ; 0°, +9*0 X 10 r14 
(nd — 5'OxlO -14 ; 20°, +22-0X10" 14 and -lLOxlO" 14 ; 43°, 
>00x10+ Values for the electro-optic constant, e 41 , were com- 
muted; that at 20° is — 1*94 xlO -8 , and a real pyro-electric effect 
*as unexpectedly observed. The ultra-red absorption band is 
imputed to be at about 55 /*. Rochelle salt appears to be an 
sxception to Neumann’s principle of symmetry. A. A. E. 

Synthesis of Glycuronic Acid from Dextrose. Max Berg- 
en and W. Walter Wolff {Ber., 1923, 56, [B], 1060—1065).— 
an example is given of the production of a reducing acid of the 
sugar group by the oxidation of a glucosidc. 

hnikylglycuronic acid , 2C 16 H 28 0 7 ,H 2 0, flat, prismatic plates, 
ln ‘ P* to a viscous liquid which decomposes at about 140°, 

a a* 


[Physical] Properties of Sodium Potassium Tartrate Tetra- 
drate Related to the Piezo-electric Effect. Joseph Valasek 
hmied Rev 1922, 20, 639—664; cf. ibid., 1922, 19, 478; 1921, 
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in absolute alcohol, is prepared by the action of brom’ 
and aqueous sodium hydroxide on a solution of a-menthyfotar* 
(Fischer and Bergmann, A., 1917, i, 468) in pyridine at the at 
spheric temperature ; the sodium, silver, barium , calcium, and Ut 
salts are described. The acid or the corresponding p-menthi 
glycuronic acid is hydrolysed by boiling iV/2 aqueous hydrocM ■ 
acid, the liberated menthol is removed with ether and, after additir^ 
of sodium acetate, the solution is treated with the requisite nit 0 * 1 
genous base dissolved in ether, and ethyl acetate or similar solvent 
whereby the following compounds are produced : the phenylbenzJ 
hydrazone of glyeurolactone, C 19 H 20 O 5 N 2 , microscopic necdlW 
m. p. 155°, decomp. 158°, [a]£ 8 — 25‘75° in methyl-alcoholic solution’ 
which is converted by alkalis into the salts and by alcoholic am’ 
monia into the amide (quadratic leaflets, m. p. 176°) of the com 
sponding acid ; the pkenylhydrazide of glycuronic acid phenylhydr 
azone, C 18 H 22 0 6 N 4 ,m.p. 182°, decomp. 185° ; the aniline compound 
(C 12 H 14 0 6 NNa) 23 H 2 0, m. p. 212°. (p-Menthylglycuronie acid and 
aniline give a compound , C 38 H e3 0 14 N, hexagonal plates m * 
182°.) ' 
a-Methylglucoside is converted by barium hydroxide and bromine 
in aqueous solution at the atmospheric temperature into glyoxylic 
acid which was identified as the phenylbenzylhydrazone, colourless 
needles, m. p. 172°, and the phenylmethylhydrazone, large, colour- 
less leaflets, m. p. 170°. . H. W. 


Lysolecithins and Lysocephalins. P. A. Levene and Ida 
P. Rolf (J. Biol Chem 1923, 55, 743— 749).— It has been shown 
that by the action of cobra venom on egg-yolk the unsaturated 
fatty acid radicles are removed from the lecithin therein contained 
with the production of a phosphatide to which the name lysocithin 
has been given (cf. Delezenne and Fourneau, A., 1914, i, 781). A 
reinvestigation of this action has shown that the cephalin contained 
in the egg-yolk undergoes a similar transformation. Thus, hydrolysis 
of the phosphatide fraction from the product of the action of cobra 
venom on eggs yielded palmitic and stearic acids, choline, and 


hydroxyethylamine ; no unsaturated acids were, however, present. 
It is proposed to use the names lysolecithin and lysocepkalin for 
the partly hydrolysed phosphatides produced by the action ol 
cobra venom on lecithin and cephalin, respectively. Since several 
. lecithins, differing in the nature of their saturated fatty acids, are 
known to occur, it is probable that several lysolecithins also exist. 
So far, it has been impossible to effect a separation of lysolecithin 
and lysocephalin by means of their cadmium chloride compounds. 

K. S. 


The Mechanism of Oxidative Processes. V. Oxidation 
of Aldehydes. Heinrich Wieland and August Wibglkb 
(Annalen, 1923, 431, 301-322; cf. A., 1921, i, 88D).-Fonn*£ 
hyde reacts in aqueous or ethereal solution with hydrogen peroxi’ 
with formation of dihydroxymethyl peroxide, 0H*CH 8 *0 , 0 , t j • 
large, glistening prisms, m. p. 62 — 64° (slight deeomp.), y c ' 
identical with the impure product described by I^gler (dw« 
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, 217 381) as hexa-oxymethylene-triperoxide. The compound 
- looses when warmed, either alone or in solution, with pro- 
01 Tou of two molecules of formic acid and one molecule of hydrogen. 
T reaction proceeds in non-hydroxylio solvents, but is catalysed 
hydroxy 1-ions. The hydrogen evolved is non- reactive ; iodine 
y ^decolorised when added to the solution containing the decom- 
U< iff peroxide, and neither methylene- blue nor benzoquinone is 
Jjuced If, however, the reaction is conducted in the presence of 
lladium black, formaldehyde is produced, because the hydrogen 
^med is sufficiently activated by the catalyst to react in the sense 
* the equation: 0H-CH 2 -0-0-CH 2 -0H -i H -> 2CH 2 (OH) 2 . On 
coount of the instability of the oxygen-oxygen linking, the per- 
oxide is a somewhat vigorous oxidising (dehydrogenating) agent, 
odine is rapidly liberated from iodides, sulphurous acid is oxidised 
o sulphuric acid, and quinol to quinone. In each of these reactions, 
t r if the aqueous solution is warmed with zinc dust, formaldehyde 
s produced. When the dry peroxide decomposes, or when the 
lecomposition takes place in neutral aqueous solution, an excess 
,i f nrm i c acid (compared to hydrogen) is obtained, owing to the 
ide-xeaction : 0H-CH 2 -0-0-CH 2 -0H H-C0 2 H+H-CH0+H 2 0, 

he mechanism suggested being : 0H-CH 2 -0-0*CH 2 -0H — > 

i-CHO+OH«CH 2 -(H)H; 0H‘CH 2 -0*0H H*C0 2 H+H 2 0. 

The heat of formation of the peroxide (75 Cal.) may be computed 
:rom the heat of formation of formic acid from formaldehyde and 
jxygen (2x61 Cal.), and the heat of decomposition of hydrogen 
peroxide (—47 Cal.). 

The conclusion of Bach and Generosow (this vol., i, 13), that 
the reaction between hydrogen peroxide and formaldehyde in 
alkaline solution proceeds according to tho scheme : 

H *°i° hSco o!|h 2H 2 0+2H'C0 2 H | H 2 , 

is severely criticised, particularly in view of the decomposition of 
dihydroxymethyl peroxide in the absence of water, the a priori 
unlikelihood that water would midergo fission in the manner 
suggested, and the inactivity of the hydrogen evolved. 

Acetaldehyde also gives a peroxide, but the reaction is reversible, 
2Me*CH0+H 2 0 2 ^ OH-CHMe-O-O-CHMe-OH, since an aqueous 
solution containing acetaldehyde (2 mols.) and hydrogen peroxide 
(1 mol.) gives the reactions of both constituents even after standing. 
Dihydroxyelhyl peroxide is obtained from the ethereal solution as 
a colourless oil, having a faint pungent odour, somewhat reminiscent 
of paracetaldchyde, and possessing properties very similar to those 
of the lower homologue (cf. Baeyer and Villiger, A., 1900, i, 626). 
-The action of mineral acids causes decomposition into acetaldehyde 
and hydrogen peroxide. On keeping under reduced pressure, more 
rapidly on warming, acetaldehyde and water are eliminated, with 
formation of dicthylidene diperoxide, an insoluble, very explosive 

resin: 0H*CHMe*O*O*CHMe‘OH — > Me^CHO+OH-CHMe-O-OH; 

20H-CHMe-O-OH -> 2H 2 0+CHMe<^°>CHMe. When an 
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aqueous solution of dihydroxyethyl peroxide is warmed M 
Heimrod and Lcvene, A., 1911, i, 13), hydrogen is not evolved 
but decomposition occurs in two directions with formation of (1) aee ^ 
aldehyde (2 mols.) and hydrogen peroxide (1 mol.), or (2) aide, 
hydc, acetic acid, and water. The latter reaction evidently pro. 
cceds a.s follows : OH'CHMcO'O *CHMc * OH > OH*CHMe*0'0H| 
Me*CHO ; OH-CHMe-O-OH — > H 2 0+Me*C0 2 H, and is analogous 
to the side-reaction in the decomposition of dihydroxymethyl 
peroxide. In the presence of an excess of concentrated sodium 
hydroxide the fission into acetaldehyde and hydrogen peroxide 
is quantitative. The behaviour of this peroxide is thus, in con- 
trast to the lower homologue, similar to that of the chloral deriv- 
ative, CCl3*CH(OH)‘0*O‘CH(OH)‘CCl 3 (Baeycr and Villiger, be. til.}, 
and the analogous product from benzaldehyde and hydrogen 
peroxide (Nef, A., 1898, i, 102). Hydrogen is, however, eliminated 
at low temperatures in the presence of silver or palladium black, 

Many views have been expressed concerning the constitution 
of the oily residue, which is left from the distillation of ethyl ether 
which has been kept for some time, and has oxidising properties 
(cf. Clover, A., 1922, i, 619). It is now shown to be identical with 
dihydroxyethyl peroxide. The first stage in its formation may be 
dehydrogenation, with production of hydrogen peroxide : Et 2 0+ 
0 2 — > Et*0*CH!CH a -f HOOH. The vinyl ether so formed would 
then undergo hydrolytic fission into alcohol and acetaldehyde, the 
latter then reacting w r ith the hydrogen peroxide. 

It is regarded as probable that dihydroxymethyl peroxide is 
an intermediate stage in the production of formic acid by the 
electrolysis of aqueous formaldehyde solution (Muller, A., 1920, 
i, 709), or by the action of metallic oxides, whilst the formation 
of acetic acid from acetaldehyde by the action of silver oxide in 
alkaline solution proceeds in ail analogous manner. W . S. N. 

Optical Rotations of the Sugars. II. The Methyl Pentoses 
and the Glucosides. John G william Maltby (T., 1923, 123, 
1404—1409). 

The Structure of the N ormal Monosaccharides. I. Xylose. 

Edmund Langley Hirst and Clifford Burrough Pv rves (T., 
1923, 123, 1352—1360). 

Acetone Sugars. III. The Constitution of the Diacetoue 
[Diisopropylidenej Compounds of Dextrose and 

Karl Freudenberg and Arnold Doser (Bcr., 1923, 56, 

1243—1247). — Toluene-p-sulphonyldextrosediacetone (Freudcnberg 
and Ivers, A., 1922, i, 523) is slowly converted by boiling nydraziB 
into hydrazinodiacetoneglucose (Freudcnberg and Brauns, A., 
i, 1117). The latter compound is converted by cold, concentra^ 
hydrochloric acid into trikydroxypr ppylpyrctzole hydroc o 

OH-CH 2 -[CH(OH)] 2 -C<™’|j H ,HCl, m. p. 139“ (corr.), 

— 5'6° in aqueous solution. The constitution of the salt i s 
from the observation that it is oxidised by potassium perm g 
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to pyrazoIe-3-earboxylic acid, in. p. 215° (con.). It follows there- 
f or e that the hydroxy-group in position 3 of diacetoneglucose is 
u nsubstituted. The constitution shown in formula I is therefore 
•gned to diaoetonedextrose [dextrose dhsopropylidene ether] ; 
it is” regarded as definitely established as far as the upper half is 
concerned, and very probable with regard to the lower half. The 
constitutions II and III are assigned to the two diacetonelsevuloses. 


;fo> cMe * 

HO-C-H 
H-C 


H-C'O 

H.-C-0 


>CMe 2 

(I-) 


Me,C< 


0-0H 2 

O'V 

HO'C'-H 
H-C-CK™, 1 
H-i-O >0Me2 




(II.) 


r -4. 0 >™°* 


I . 


0 


HO-C-H 


J L_ 


H-OCK 

H-(!>0> CMe * 


-CH* 

(III.) 


H. W. 


Unsaturated Reduction Products of the Sugars and their 
Transformations. V. 2-Deoxy glucose (Glucodesose). II. 

Max Bekumann, Herbert Sciiotte, and Wolfgang Lesciiinsky 
(Ber., 1923, 56, [B], 1052 — 1059). — A fuller account of 2-deoxy- 
glucose and its derivatives (cf. A., 1922, i, 227). 

^•2-Deoxyglucose has [a]}? 4-15-03° in pyridine after the solution 
has been prepared for five minutes and [a]fl» 4-90-21° after twenty- 
four hours. *- 2 - Deoxyglucose has [«][* 4-90-11° in pyridine after 
five minutes. The mutarotation of the (3-variety in pyridine is 
greatly affected by the presence of water or, particularly, of methyl 
alcohol. In aqueous solution, either form has [a] 0 4-46-6° ; since 
mutarotation cannot be observed, it appears that the change pro- 
ceeds so rapidly that it is complete before polarimetric readings 
can be taken. Crystals of either form can be obtained at will 
by concentrating the aqueous solutions and seeding with the 
desired variety if care is taken to exclude accidental seeding from 
the atmosphere. 

Glucodesose tetrabenzoate, 

OBz*CH-CH 2 ‘OH(OBz)'CII*CH(OBz)-CH 2 -OBz, 

I -0 1 

m. p. 148 — 149° (corr.), [a]f, R 4-8*96° in tctrachloroethane, has been 
isolated in the homogeneous condition by the action of benzoyl 
chloride on a-glucodcsose in the presence of pyridine and chloro- 
form, It is converted by hydrogen bromide in the presence of 
glacial acetic acid into bromoglucodesose tribenzoate, 

Br , CH*CH 2 *CH(OBz)*CH*CH(OBz)*CH 2 *OBz J 
1 O J 

«>ng needles or broad hexagonal plates, m. p. 139° (corr.) when 
Mly heated, [a]J 6 4-121*4° when dissolved in tetrachloroethane, 

; 4 1 is transformed by silver carbonate in the presence of moist 
acetone into glucodesose tribenzoate , long needles, m. p. 123° (corr.), 
j“Ju +38-39° in tetrachloroethane. Deoxymethylglucoside in- 
mzoaie > m< p [ a ]i9 _ 34 - 3 l° tetrachloroethane, is prepared 
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by treating the bromo -derivative with an excess of dry s ji v 
carbonate and anhydrous methyl alcohol; dibenzoyiation J 
means of alcoholic ammonia and subsequent acetylation of * l 
product of the reaction leads to the isolation of p-2-deoxymeu » 
glucoside triacetate, in. p. 90 — 97°, [a] D —30-3° when dissolved 


tetrachloroethane. 


Reduction of 2-deoxyglueose by sodium amalgam in as neutral 
as possible solution yields 2 -dcoxysorbitol \2-deoxymanniti^ 
OH-CH 2 -CH 2 -CH(OH)-CH(OH)*CH(OHVcH 2 -OH, prisms, * 
105 — 106° to a turbid liquid after softening at 104°, [«]J8 
in aqueous solution. It does not exhibit the reactions character 
istic of deoxy-sugars. The corresponding dimoprojyyUdcne ether 
C 12 H 22 O s , is a syrupy liquid which distils at 120 — 125°/1 ^ 
(temperature of bath), [«]?P +11*08° in tetrachloroethane, 

Deoxygluconicacid , OH , CII 2 *CH(OH)*CH(OH)*CH(OH) < CH 2 *COH 

is prepared by oxidising 2-deoxyglucose with bromine in aqueous 

solution at the atmospheric temperature; it has m. p. 146 147° 

(corr.) after previous softening, [a]], 7 +4*30° in aqueous solution 
which becomes constant at + 10-85° after twenty-four houre 
When heated in a high vacuum at 100°, it appears partly to sublime 
and to pass into the corresponding lactone , C 6 H 10 O 6 . Barium 
deoxy gluconate , (C 6 Hj 1 0 G ) 2 Ba,H 2 0 J [a]f? +13-37° in aqueous solu- 
tion, crystallises in long prisms which are very sparingly soluble 
in water. H, W. 


A Revision of Rosanoff's Diagram of the Aldose Sugars, 
J. J. Willaman and Clarence A. Morrow (J. Amer. Ohm . Soc., 
1923, 45, 1273—1280).' — Rosanoff’s diagram of the aldose sugars 
(ibid., 1906, 28, 114) has been modified in such a way as to include 
(1) all the known sugars, and (2) the name of the sugar, its specific 
rotation, and an indication whether it occurs in nature. Also, 
diagrams have been constructed for the known ketoses and the 
methyl hexoses. For further details, the original should be con- 
sulted, as it does not lend itself to abstraction. W. S. N. 


The Structure of Sucrose. Max Bergmann (Ber., 1923, 56, 
[5], 1227).— In connexion with the recent observations of Haworth 
and Linnel (T., 1923, 123, 294, 301) that the presence of the 
ethylene oxide ring in sucrose is improbable, it is pointed out that 
the author has previously drawn a similar conclusion by his work 
on the methylcycfoacetal of S-acetylbutyl alcohol (cf. A., 1922, 

i, 618). H. W. 

Two New Derivatives of Trehalose and Mannitol and a 
a-Methylglucoside D ichlorohydrin . B urc khar dt Helferich, 
Albrecht Lowa, Waldemar Nippe, and Hans Riedel (Btt. , 
1923, 56, [R], 1083 — 1087). — In a preliminary communication, 
the reaction between glucosides, pyridine, and sulphuryl chlon e 
has been discussed and crystalline derivatives of a- and p-methy ■ 
glucosides have been described. Similar compounds have iw ff 
been obtained from trehalose and mannitol, but not, hoover, 
from a large number of non-aldehydic sugars and sugar denva iv ■ 
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, appeal's that the configuration present in a-methylglucoside is 
Agential for the production of these derivatives. 

Mannitol tetraehlorokydrin sulphate, C 4 H 8 0 4 C1 4 S, is prepared by 
he addition of a suspension of finely-divided mannitol in oh loro - 
jp to a mixture of pyridine, chloroform, and sulphuryl chloride ; 
crystallises in leaflets, m. p. 107°, [a]b 5 +105-13° when dissolved 

3 tetrachloroethane. 

Trehalose teirachlorohydrin disvlphate , C 12 H 14 O n Cl 4 S 2 , colour- 
, gg lustrous needles which become carbonised at about 175°, is 
irepared in a similar manner; it has [a]” +151-9°, [a]&> +152-29° 
rhen dissolved in chloroform. 

a-Methylglucoside dichlorohydrin sulphate, for which an improved 
nethod of preparation is given, has been examined in greater 
letaiL It is slowly hydrolysed by aqueous barium hydroxide 
■olution at 37° with the formation of a barium salt, 
Ci 4 H ai 0 14 Cl 3 S 2 Ba, 

m amorphous, white precipitate, of which the homogeneity appears 
somewhat doubtful. Methyl-alcoholic ammonia transforms it into 
the amorphous ammonium salt of an a-methylglucoside dichloro- 
hydrin sulphate, from which the crystalline sodium salt, 

C 7 H n OASNa, 

broad needles, copper salt, (^Hj^ClgS^CiqS+HgO, blue, rhombic 
leaflets, [a] +123-87° to +125-56° in aqueous solution, and the 
amorphous barium salt (which is not identical with the salt described 
above) are derived. The sodium salt is converted when in boiling 
aqueous solution in the presence of an excess of copper sulphate 
into oi-mejhylglucoside dichlorohydrin , C 7 H 12 0 4 C1 2 , colourless needles* 
m. p. 155°, [a]?f +180-7° in alcoholic solution. “ H. W. 

Hydrolysis of Starch by Salts. II. W. Biepermann 
[Biochem. Z., 1923, 137, 35 — 52). — A few experiments are described 
wheie a comparison is made of the colour produced by iodine on 
various dilutions of (1) an amylose solution mixed with a phosphate 
mixture and shaken continuously in a stream of air, (2) an unshaken 
amylose solution mixed with a phosphate mixture, the solutions 
being kept a few hours before testing with iodine. Instead of 
phosphate mixtures, N /5-sodium and potassium chlorides were also 
employed. The results are interpreted as indicating hydrolysis of 
the amylose by the salts in presence of oxygen. A long discussion 
follows as to a possible explanation on a purety physical basis. 

H. K. 

Polysaccharides. XX. Polymeric Carbohydrates. P. 

Kareer (Helv. Chim. Acta, 1923, 6, 402 — 409). — When Zulkowsky's 
soluble starch is treated at 0° with acetyl bromide, as much acetyl- 
bromomaltose, and finally hepta-acetylmaltose, is obtained as from 
an equal quantity of maltose, and only a trace of tetra-acetyl- 
glucose is obtained. If a proportion of glucose is added to the 
starch, the expected yield of tetra-acetylglucose is obtained. If, as 
rvme claims, starch were derived from a triamylose, by the action 
o acetyl bromide, it should give half as much acetylbromoglucose 
acctylbromomaltose, Irvine’s conclusion cannot therefore be 
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maintained, and Pictet’s trihexosan theory also falls to the , 
for similar reasons (A., 1922, i, 987). Irvine’s view that cellohS 
is contained in the starch molecule is also not confirmed, since!!! 
cellobiose derivative is found among the reaction products w! 
the action of acetyl bromide. Irvine’s methylation proeesa K 
which he obtained 2:3: 6-trimethylglucose is too drastic an] 
cannot be trusted for the determination of constitution. ^ 
fact that by the methylation of inulin sometimes dextrorotatory 
and sometimes lsevorotatory products are obtained shows that 
methylation may lead to decomposition. The remainder of the 
paper is a polemical reply to Irvine (T., 1922, 121, 1060, 1213). 

E. H. R. 


Soluble Starch or Amylodextrin. A. Reychler (BuU. Soc 
chim. Belg., 1923, 32, 221 — 227). — The author reviews the 
cesses previously described for the preparation of soluble starch 
both by means of hydrolysing and oxidising reagents, and describes 
a new procedure whereby a preparation can be obtained which 
gives a very stable and limpid solution. One hundred parts of 
starch are digested for about twenty hours with 130—150 parts 
of a 0-75% solution of potassium dichromate in N /4-hydrochloric 
acid, the dichromate is then reduced with a trace of sulphur 
dioxide, and the product is collected by filtration, washed, and 
dried at a low temperature. Potassium permanganate may he 
substituted for the dichromate, if desired. The starch oxidised 
in this way swells, but does not dissolve in boiling water, but on 
the addition of a trace of alkali hydroxide, or even of ammonia 
or alkali carbonate, the mucilage is rapidly transformed into a 
limpid solution absolutely free from microscopic particles. The 
soluble starch solution has all the properties usually attributed 
to amylodextrin, and is not precipitated by acidification. It has 
but little reducing action on Fehling’s solution, and is strong])' 
dextrorotatory, [aJ D about 4- 200°. G, F. II. 


The Composition of Glycogen. M, Samec and V. Isajevio 
(Compt, rend ., 1923, 176, 1419 — 1421). — A comparison of the 
physico-chemical properties of glycogen with those of starch shows 
that the molecular weights are of the same order. On submitting 
solutions of the two substances to electro-dialysis similar phenomena 
are observed, the chief difference being that a starch ’solution 
deposits about 80% of the solute in the form of gel, whereas a 
glycogen solution yields but little gel : this is consistent with the 
low viscosity of the latter solution. The phosphorus content of 
the glycogen sol is high, although its electrical conductivity is low. 
The authors suggest that this quantity of phosphorus is of great 
physiological importance, and that glycogen may function as a 
reserve of phosphorus in addition to one of carbohydrate. 


Some Physico-chemical Properties of Laminarin. (Mme) 
L. Gruzewska {Bull. Soc. Ckim. hiol . , 1923, 5, 216—226) — 
Laminarin (cf. Kylin, A., 1915, i, 931) forms a colloidal solution 
in water which is unstable and slowly deposits the substance in 
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k form of grains. The author regards this spontaneous pre- 
station as the result of polymerisation or condensation. The 
licence of oxygen appears to be necessary for its production; 

■ a j s0 accelerated by acids and by hydrogen peroxide and retarded 
'v alkalis. Although laminarin forms colloidal solutions it diffuses 
r ,] v through a collodion membrane, and hence cannot be purified 
0 -■ ' * Crystalline deposits have been obtained from alkaline 


olutions of laminarin after the addition of alcohol and ether. 

E. S 


Hydrocellulose. Emil Heuser and Georg Jayme { Ber., 
56, [B], 1242 — 1243; cf. Heuser and von Ncuenstein, this 
J ’• 17).— The molecular weight of dimethylhydrocellulose has 
)een determined cryoscopically in aqueous solution. The results 
je in harmony with the authors’ conception that the compound 
a dimethyl derivative of a dimeric anhydrocellobiose, which 
•eccives further confirmation from the observation that the mole- 
ular weight does not increase beyond the theoretically required 
ralue with increasing concentration of the solution. H. W. 

Hydrocellulose. II. Hydrolysis of Cellulose by Oxalic 
icid. Emil Heuser and Fritz Eisenring [Cellultmchemie, 
1923, 4, 25—31 ). — In the preparation of hydrocellulosc from viscose 
cellulose by the action of hydrogen chloride gas in the presence of 
limited quantities of moisture according to the method of Knoe- 
renagel and Busch (A., 1922, i, 636), the attack on the cellulose 
is more severe and the yield of product reprecipitable from its 
solution in 8% sodium hydroxide solution is lower the greater the 
Quantity of moisture present during the action of the hydrogen 
phloride. By secondary hydrolysis of the hydrocellulose with 
dilute sulphuric acid, the quantity of dextrose formed is also larger 
(when more moisture is present. The composition of the product 
^precipitated by alcohol from solutions of the viscose hydro- 
Cellulose in alkali hydroxide corresponds with a compound of the 
formula C^H^O^NaOH. Viscose hydrocellulose, when sub- 
mitted to total hydrolysis with 41% hydrochloric acid for twenty- 
eight hours at 18 — 20°, yielded more than 95% of fermentable 
dextrose. Hydrocellulose completely soluble in alkali hydroxide 
solution is produced by digesting viscose cellulose with 10 — 20% 
oxalic acid solution in a scaled tube at 100° without serious loss 
in the form of soluble products. With 5% oxalic acid solution at 
higher temperatures (140 — 180°), considerable quantities of reducing 
sugar are formed, depending on the time and temperature, and the 
yield of hydrocellulose residue is correspondingly reduced. At 
180°, large quantities of gaseous products are formed owing to the 
decomposition of the oxalic acid. Ordinary cotton cellulose when 
heated with oxalic acid yields a hydrocellulose which is only partly 
soluble in 10% sodium hydroxide solution. When digested with 
oxalic acid solution at 180°, viscose hydrocellulose yields large 
proportions of w -hydro xymethylfurfuraldehydc, viscose cellulose 
? e i ( I nuc h less, and cotton cellulose only a small quantity [Cf. 
W.C.;., 1923, July], * 1 J. F B. 
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Derivatives of Straw-lignin. II. F. Paschke {Cellule, 
chemie , 1923, 4, 31— 32).*— When heated at 180° with aniline «J 
oxalic acid, straw-lignin forms a condensation product in yfax 
1 mol. of lignin is combined with 3 mols. of aniline. When stra W . 
lignin is fused with sulphur and sodium sulphide, a sulphur ^ 
is formed having a composition corresponding with the formula 
C 36 H 49 0 21 S 6 . This points to the presence of four methoxyj grout* 
in the if nin molecule, and probably also of four hydroxyl grout* 
In its condensation reactions, lignin exercises tervalent aldehyde 
or ketonic functions, and the presence of six sulphur atoms in th 
above formula falls in the same category. In faintly alkaline 
solution, straw-lignin and wood-lignin prepared by the alkaline 
process of digestion have a tanning action on animal skin, which 
after twenty-four hours’ immersion in the solution is converted 
into a soft brown leather without gain in weight. An alkaline 
solution of lignins ulphonic acid, on the other hand, has no tanning 
action on skin but a large proportion of the extract is absorbed. 
The gain in weight is considerable but the product after drying 
becomes extremely brittle. 3. F. B. 


A Note on the Photosynthesis of Amines. Oscar Walter 
Snow and John Frederick Smerdon Stone (T., 1923, 123, 
1509—1515). 


Double Salts of Mercuric Chloride with the Chloroplatinites 
of Amines. D. Stkomholm {Z. anotg. Chein., 1923, 126, 129 — 140; 
cf. A., 1902, i, 138). — Mercurichlorides of compounds of the type 
(NH 2 R) 4 ,PtCl are described. Of the 27 compounds mentioned, 
eight contain 6 molecular proportions of mercuric chloride (which 
appears to be the maximum amount possible), four contain 5 
molecular proportions, one contains 4*5, nine contain 4, and the 
rest contain less than 4 molecular proportions. 

The following compounds are described : (NH 3 ) 4 PtCl 2 ,HgCl*; 

(NH 3 ) 4 PtCl 2 ,(HgCl 2 ) 4 ,3H 2 0 ; (NH 2 Me) 4 PtCl 2 ,{HgCl 2 ) 4 ; 

(NH 2 Et) 4 PtCl 2 ,(HgCl 2 ) 6 ; (NH 2 Pr*) 4 PtCl£H 2 0; 

(NH 2 Pr) 4 PtCl 2 ,(HgCl 2 ) 2 . 5 ; (CH 2 Pr“-NH 2 ) 4 PtCl 2 ,2H 3 0; 

(CH»A’NH 0 ) 4 PtCl 2 ,(HgCl 2 ) a ; (NH 2 -CH 2 -CH 2 -NH 2 ) s PtCI,; 

(NH,-OH 2 -CH 2 -NH 2 ) 2 PtCl„,(Hg01 2 ) 5 ; (C 5 H.N) 4 Pt01 2 , (HgCy s ; 
cts.(NH 3 ) 2 (NH 2 Pr) 2 PtGl 4 ,(HgCl 2 ) 4 . 5 ; ■ 

«raM-(NH 3 ) 2 (NH 2 Pr>) 2 PtCl 2 ,(H^Cl 2 ) 6 ; 
cis-(NH 2 Me),(NH,Pr“) 2 PtCl 2 ,(HgCl 2 ) 3 ; 
ira>K-(NH 2 Me) 2 (NH 2 Pr“) 2 PtCl 2 ,(HgCl 2 ) 5 or ( 


ci«- and <rontf-(NH 2 Et},(NH 2 Pr“j 2 PtCl 2 ,(HgC] 2 ) 4 ; 
cw-(NH 3 ) 2 (CH 2 Pr^NH 2 ' ~ ™ ' 


^PtcyHgcy^. 


/rowi-(NH 3 j 2 (Cfl 2 Pr^KH 2 ) 2 PtCl 2 ,(HgCl 2 ) 6 , 

<raJW-(NH,Me),(CH 2 Pr^NH 2 ) 2 PtCy(HgCl2)5; 

ira«-s-(NH' 2 EtyCH 2 Pr^NH 2 ) 2 PtCl 2 ,(HgCl 2 ) 5 ; 


eit- and frarus-(NH 3 ) 2 (NH 2 Et) 2 PtCI 2 ,(HgCy 4 , 
cw-(NH.Me)„(NH.Et) 2 PtC] 2> (HgCl 3 ) e ; 
(rans-(NH 8 Me) a (NH 2 Et) 2 PtCI 2 ,(HgCy 4 ; 
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(NH3Ie) 2 (NH 2 , CH 2 'CH 2 , NH 2 )PtCl 2 ,(HgCl 2 ) 6 ; 

NH,Et) 2 (NH 2 -CH 2 <!Hj*NH 2 )PtCl 2> (H^] 2 ) s ; 

(CHPr' 2 -NH 2 ) 2 (NH 2 -CH 2 -CH 2 -NH 2 )PtCl 2 ,(HgGl 2 ) 4 . 


H H. 


K Mpw Class of Complex Compounds of Ruthenium. A. 

A iee (Ber. t 1923, 56 , [£], 1008—1011 ; ef. Gutbier and Krauss, 
^1415 i 120). — Complex ruthenium compounds of the type 
V are uniformly obtained when the necessary pro- 

U t ,3 n of the organic base dissolved in dilute halogen acid is added 
’rapidly to a solution of the ruthenium halide in the presence 
'^sufficient amount of halogen acid ; the precipitates are recrystal- 
\ f ro m water or alcohol acidified with halogen acid. The salts 
^highly sensitive to pure water, so that their physico-chemical 
"Lviour in this medium cannot be studied. The constitution 
\ not yet been definitely elucidated, but, for the present, the 
uthor adopts Werner’s conception and considers that the four 
wuies of the substituted ammonium halide are each united 
the ruthenium atom by a subsidiary valency of the halogen 
thus living a kation with the co-ordination number 6 ; the 
meral formula for the salts is therefore [RuX 2 (NH 3 RX) 4 ]X. 

The following individual salts are described: Chloro-senes, 
lie methylammonium salt, [RuCI 2 (NH 3 MeCl) 4 ]Cl, reddish-brown, 
ustrous needles ; the ethylammonium salt, reddish-brown, feathery 
iccdles or irregular plates ; the n-propylammmium salt, small, 
•ed lustrous needles; the isopropylammonium salt, brownish -red, 
rregular leaflets; the n -butylammonium salt, lustrous, brownish- 
red! 5 matted needles; the hobuiyhmmonium salt, reddish-brown 
needles; the ethyhnediamrrujnium salt, [RuC 1 2 (C 2 H 4 N 2 H 6 C1 2 ) 2 ]C1, 
very small, red, lustrous needles or brownish-red leaflets ; the 
pmpyienediammaniim salt, purplish-red, lustrous needles or leaf- 
lets; the pyridinium salt, small, reddish-brown needles; the 
quinolinium salt, lustrous, brownish-red leaflets. Bromo-series : 
mdhylammonium salt, [RuBr 2 (NH 3 MeBr) 4 ]Br, small, very dark 
leaflets; the ethylammonium salt, almost black leaflets; the 
[propyhmnwnium salt, dark, lustrous leaflets ; the iso propyl- 
mmonium salt, small, dark leaflets; the n - butylammonium salt, 
lark leaflets; the iso butylammonium salt, almost black leaflets; 
:he ethyknediammonium salt, very dark, irregular leaflets ; the 
oropyknediamtnonium salt, black needles; the pyridinium salt, 
lark needles or leaflets; the quinolinium salt, very dark, thin 
leaflets. H. W. 

Changes undergone by Amino-acids in Presence of Sugar. 

S. Kostytschev and W. Brilliant (Z. physiol. Chem., 1923, 127 , 
224—233). — If yeast autolysate is allowed to remain with sugar 
at 30—55° a decrease in the amino-nitrogen takes place, and a 
compound which can be precipitated by copper hydroxide is 
formed, containing nitrogen closely corresponding in amount with 
that lost by the amino -acids. A spontaneous reaction between 
sugar and amino-acids takes place in alkaline media, with the 
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formation of a compound precipitable by copper hydroxide. J 
the precipitate the sugar, but not the amino-acids, 
recovered. w! 0 £ 

Synthesis of y- Ami no-/?-hy dr oxybutyric Acid, y 

Berg mann (Z. physiol. Ghent., 1923, 127, 260—261). y-Anlk 

(3-hydroxybutyric acid, synthesised by Tomita (this voL, \ jjl 
has also been synthesised by the author and his collaborate 
who have also prepared the anhydride , and the hydrobrom'l 
m. p. 78°; the N -benzoyl derivative, m. p. 177°; O-benzoyl 
ative ( hydrochloride , m. p. 215° decomp.), the isomeric bemoy 
derivatives of the ester, and the amide of the acid. \Y. 0 K 

The Configuration of Amino-acids. I. P. Kabber and 

A. Schlosser (Helv. Chim, Acta, 1923, 6, 41 1 — 418). The^ 

experiments were started with the object of obtaining an optically 
active serine from /-asparagine, and although this has not J 
been accomplished, a number of interesting results were obtained 
By acetylation of /-asparagine, acetylasparagine , 
NH ? -C0'CH 2 <3H(NHAc)‘C0 2 H, 

was obtained in 60% yield, stout prisms, m. p. 165° ; a 1*5% aqueous 
solution is optically inactive. When treated with bromine in 
barium hydroxide solution, this was converted into a compound 
C 4 H 6 0 3 N 2 , which was shown to be l-gliyoxalid-2-one-5-wbox\ilk 
CH dNTH “ 

acid> CO H-6h~NH >C 0, which formS large ’ rhomlbic cr ystals 
[a : 6 : c— 0 8601 : 1 : 0'6356, [a]}, 8 — 16'5 0 ]; it decomposes at 
184°. With diazomethane, it gives a methyl ester, m. p. 78 s , 
crystallising in fine needles. It does not form salts with mineral 
acids, is not affected by nitrous acid, and when heated with hydro- 
chloric acid is converted into d-p-y-diaminopropionic acid, which 
was isolated as the monohydrochloride, [a]$> -f 25 , 0‘\ It follows 
that /-asparagine and d-diaminopropionic acid must have the same 
configuration as /-glyoxalid-2-one-5-carboxylic acid, since no change 
takes place at the asymmetric carbon atom. rf-Diaminopropionic 
acid has previously been converted into d-glyceric acid (lsevo- 
rotatory) through d-isoserine, and /-asparagine has also been con- 
verted into /-glyceric acid (dextrorotatory) through /-aspartic 
acid, /-malic acid, and /-isosorine. It follows that at one of these 
stages a Walden inversion must occur. 

/-Acetylasparagine forms a methyl ester, [a]}, 9 — 4P14 0 , and an 
amide (whieh is the diamide of /-acetylaspartic acid) decomposing 
at 230° ; practically it is optically inactive, B. H. R. 

The Amides of Hypothiocyanic Acid. Hans Lecher, Mai 
Wittwer, and Walter Speer ( Ber 1923, 56, [R], 1104 — 1112).— 
The term, hypothiocyanic acid, has been applied to the compound 
NCS # OH, by Bjerrum and Kirschner (“ Die Rhodanide des Goldes 
und das freie Rhodan,” Kopenhagen, 1918, p, 11). Attempts to 
prepare amides of the acid have been described by Soderbaek (A., 
1920, i, 219), who however, did not obtain products which could 
be purified. A slight modification of his procedure, however, 
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* h consists in adding the solution of thiocyanogen to that of 
lC ess of ammonia or amine, leads to the desired result. The 
Tfomide NCS’NEtg, is thus obtained as a colourless liquid with 
1 asant odour, b. p. 37° (eorr.)/3 mm. ; it is unstable at the 

P e keric temperature. The amide, NCS‘NH 2 , can be prepared 
Trlv in ethereal solution which is relatively stable. It remains 
fll Colourless liquid with an odour of formaldehyde when the 
.f t [s removed at a low temperature in a high vacuum. It is 
t possible tp purify it, since it explodes spontaneously at 0° and 

* lower temperature has not a sufficiently high vapour tension 
Irmit its distillation in a high vacuum . 

Hydrolysis of the amides by acids results in the immediate 
Option mainly of ammonium or amine salt and hypothiocyanic 
• d NCS-NR 2 +H 2 0+HX=NCS*0H+NHR 2 ,HX. Subse- 
jently, hypothiocyanic acid yields thiocyanic acid, sulphuric acid, 
id hydrocyanic acid, but a portion of it is decomposed in a different 
rection, since the amounts of the two latter acids which are 
med are less than the theoretical. Similar observations are 
! CO rded in the case of the hydrolysis of thiocyanogen by water ; 
ie process therefore does not occur quantitatively in accordance 
ithSoderback’s equation : 3(SCN) 2 -f-4H 2 0 — > 5HSCN+ Hr>S0 4 -{- 


;CN. 

Diethyhhodanamine is relatively stable towards water and 
qncous ammonia. It is decomposed more slowly by solutions of 
Ikali hydroxides than by acids. Hydrolysis occurs in a completely 
ifferent maimer, and gives cyanate, sulphur, and amine in suen 
nantitics that the main change must follow the course : NOS'NR 2 -b 
— *■ NC*0K+ S-fNHR 2 . Apparently the first phase of the 
eaetion consists in the rupture of the bond between the sulphur 
nd carbon atoms : NC*S*NR 2 pKOH — NC*OK-f-HS*NR 2 . 
Mcthylthiohydroxylamine is thereby formed, which is either decom- 
losed further in accordance with the scheme : 

HhS-| NR^FH| -S» |NR 8 +H hSiNR 2 , etc', 

»r is hydrolysed to HS'OH, which yields water and sulphur, 
i Rhodanamino is decomposed in fundamentally the same manner 
H'hen its ethereal solution is shaken with alkali hydroxide solution. 
£hc bulk of the sulphur is obtained, however, in the form of poly- 
iulphide and thiosulphate. In the presence of an organic solvent 
toch as ether, which preserves the sulphur in the molecular-disperse 
Condition, the clement appears to react readily with alkali hydroxide. 
[ The acid hydrolysis of rhodanamine appears to proceed in part 
According to the scheme given for the alkaline hydrolysis, since the 
formation of carbon dioxide and an excess of ammonium salt 
points to a primary production of cyanic acid. H. W. 


Nitriles of Olefine Monocarboxylic Acids. K. von Auwers 
^itli 0. Jordan, Th. Meissner, and 0. Seydel] (Rer., 1923, 56, 
j>J, 1172 — 1185). — The constitution of the product obtained by 
the action of potassium cyanide on allyl bromide or iodide has 
seen the subject of considerable discussion, since its mode of 
production causes it to be regarded as allyl cyanide, CH 2 ICH*CII 2 ‘CN, 
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whereas its properties indicate that it is crotononitrile, OHMelCHfd 
The authors have endeavoured to apply spectrochemiual metku 
to the elucidation of its constitution, in the expectation that S3 
cyanide would be optically normal, whereas crotononitrile aj 
exhibit optical exaltation in consequence of the conjugation of 53 
double and treble bonds. Pure allyl cyanide is most convenj 
prepared from allyl bromide and cuprous cyanide ; it has 
»; 48 140626, 4 4 ' 8 140868, nf 8 141511, 141996. It ig c l3 

terised by the unusual ease with which it becomes isomerisedj 
crotononitrile under the influence of alkali hydroxide, and, foitta 
reason, the use of potassium cyanide in its preparation is inadvisable 
Three specimens of crotononitrile, prepared respectively from croton' 
aldoxime and acetic anhydride (I and II) and from crotonamidj 
and phosphoric oxide have been examined, with the following 
results, (i) dp 0-8378, df 0-829, df 0-8259; 142859 2 

143198, wj 1 ' 5 1-44097, nil’ 5 144879. (ii) dj 91 0*8226, wl 9 ’ 1 141566 
n}P 141966, nf 1 142795, 1 143518. (iii) df 1 0*8304, «J*i l^gj 

n}*’ 1 1*42488, 1*43361, nf 1 144103. The expected* difference 

in the spectroscopic behaviour is therefore observed. The different 
appear to be shown quite generally between A a - and AP-nitxilea. 

The action between aldehydes and cyanoacetic acid has bees 
examined. The expectation that it would proceed in accordance 
with the scheme : 

R-CH 2 -CHO | CH 2 (CN)-C0 2 H -> R-CH a *CH(OH)-CH(CN)-C0 s H^ 
R-CH 3 -CH:C(CX)*C0 2 H R-CH a -CH:CH-ON, 

is fulfilled as far as the production of the nitrile-acid is concerned, 
but it is found that when the latter is decomposed with loss ol 
carbon dioxide a displacement of the double bond occurs in such 
a manner that a conjugated passes into a non-conjugated system, 
The AP-nitrile is therefore the final product, the formation d 
which is not due to isomerisation of primarily formed A tt -nitrile ; 
since the latter is stable under the experimental conditions adopted 

The following nitrile acids are obtained by the condensation ol 
cyanoacetic acid with the requisite aldehyde in the presence ol 
piperidine at 60 — 70°. They are converted into nitriles by heating 
them until evolution of carbon dioxide ceases ; the* yields an 
uniformly very poor, since the bulk of the material become 
resinified. 

a-Cyanocrotonic acid, thin leaflets, m. p. 80°, yields an 
ester, a colourless liquid, b. p. 112°/20 mm., dj 8 ’ 8 1-0255, df 1*031, 
n is-8 1-44988, n}? 8 1*45302, nf 6 1-46172, n™ 8 1*46888, nf 1*4525; the 
nitrile obtained from it is a mixture of much crotononitrile an! 
little vinylacetonitrile. Propaldehyde and cyanoacetic acid 
yield a-cyano-A*-pentenoic acid, coarse, lustrous needles, m. P- 
82—84° (ethyl ester, a colourless liquid, b. p. 121—122°/^ ^ 
d\™ 1-0004, df 1-000, 1*44988, ntf* 1-45292, 146152, » T 

1*46869, nf 14529) which is converted by heat into 
nitrile, b. p. 85— 87°/110 mm., r/f 8 0*8430, df 0-842, 
niP 142650, nf 8 1-43374, /<4 3 ’ 8 1*43968, nf 1*4260. w®BbW* 
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and cyanoacetic acid give a small yield of the corresponding 
lid which is converted into Y-methybA^-pentenonitrile, 
m CMe 2 :CH‘OK 2 -CN, 

colourless liquid, b. p. 63°/14 mm., dj' 88 0-8556, df 0-855 » 18 ' 8 
43529, njf* 1-43796, *?* 1-44529, nf* 145129, nf 1-4374. iso- 
sleraldehyde and cyanoaeetic acid yield a-cyano-AMso- 
»ptcnoic acid, m. p. 53°, df° 0-9711, whence df’ 6 0-9715, n w% 
44367, nT 1-44690, nf* 1-45599, nf « 1-46409, which is converted 
v 0 zone into a mixture of wovaleraldehyde and a little wobutalde- 
ide. The corresponding ethyl ester is a colourless liquid of agree - 
rfe odour, b. p. 121— 122°/13 mm., df 7 0-9666, df 0-966, n lrt 
45198, nT 1*45502, njp 1-46340, n™ 1-47037, nf 1-4549. 
eptenonitrile, obtained from the a-oyano-acid, has b. p. 57 — 88°/ 
1 nun., df 3 0-8241, df 0-826, wf' 3 1-42691, n 33 ' 3 1 -42932, nf* 
43614, nf* 1-44166, nf 1-4304; its optical characteristics and its 
ehaviour towards ozone prove it to be almost exclusively the 
^-derivative. It is converted by boiling potassium hydroxide 
[elution into a mixture of A*- and A n -isoheptcnoic acids. H. W. 


[The Catalytic Reduction of Aliphatic Amines. II. Reduc- 
ion of Dimethylketazine and isoButyraldazine in the Presence 
if Glacial Acetic Acid]. K. A. Taipale (J5er., 1923, 56, 
B], 1247; cf. this vol., i, 547).— An addendum. The lack of 
oreign scientific literature in Russia during the last few years has 
atised the author to be in ignorance of the work of Lochte, Bailey, 
iiid Noyes (A., 1922, i, 329; this vol., i, 26) on the hydrogenation 
if dimethylketazine. H. W. 


A Possible Asymmetry of Aliphatic Diazo-compounds. IV. 

P. A. Levene and L. A. Mikes&a {J. Biol. Chem., 1923, 55, 795 

*00).— In previous communications (A., 1921, i, 233; 1922, i, 818), 
ixpcriments have been described which resulted in the production 
I optically active diazosuccimc ester; the rotation observed, 
lowever, was extremely small. The crude diazo-ester has now 
)een converted into bromosuccinic ester by treatment with gaseous 
lydrogen bromide in ethereal solution. Hydrolysis of the bromo- 
wit h 10% hydrochloric acid yielded a product, [a]f -f-0*2°, 
which was a mixture of bromosuccinic, chlorosuccinic, and fumaric 
™; % fractional crystallisation of 800 g. of this product, a 
Action was finally obtained W'hich melted at 176° and had [ajf -f- 
V ™ l “ ethereal solution. Analysis indicated that it contained 
of chlorosuccinic and 90% of bromosuccinic acids. 
Mice pure bromosuccinic acid has [<*]?, +67 92° and m. p. 172°, 
tig considered that the activity of the final product was due entirely 
^ ie bromosuccinic acid, and hence that the previously observed 
iviy of preparations of diazosuccinic ester was due, not to 
eunnno^v 111 ?! 8111 ! 8 ^ 11008 ' but t0 the diazo-ester itself. This is 
into .r , !° 0 Nervation that active malic ester is not converted 

acid im chlorosuccinic acid when treated with hydrochloric 
meek™ f r * !? con ditions used above. An explanation of the 
of the asymmetry will be dealt with in a later publication. 
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The observations of Chiles and Noyes (A., 1922, i, 924), 
optically active glutamic and aspartic acids are produced by ^ 
reduction of ethyl diazoglutarate and ethyl diazosuccinate, reaper 
tively, have not been confirmed. Further, starting from i-aapau. 
gine, the authors have consistently obtained dextrorotatory 
diazosuccinic and malic esters ; Chiles and Noyes, however, state 
that lac vo -compounds are produced. E, §, 

Preparation of Aliphatic Arsenical Compounds. Les 
^ tablissements Poulenc Freres and Carl Oechslin (Brit. Patf 
191029). — An arsenical aliphatic acid of the formula [CRAs(0Hy, 
is obtained by heating at 180°, until the evolution of carbon dioxide 
and acetic acid ceases, the acetylarsenious anhydride prepared by 
dissolving arsenious oxide in acetic anhydride. The residual mas; 
is dried in a vacuum, reduced to a fine powder, extracted severs! 
times with sodium hydroxide or hydrochloric acid, and the insoluble, 
grey powder remaining, which has the composition (AsCH),, i$ 
suspended in sodium carbonate solution and oxidised with hydrogen 
peroxide. The resulting solution containing the sodium salt of tie 
acid is decolorised with charcoal, and acidified with hydrochloric 
acid, when the acid is precipitated as a white powder, sparingly 
soluble in water and alcohol, but readily soluble in alkalis. 

G. F. M 


Arsonoacetic acid. J. Huismann, J. Callsen, and W. 
Gruttefien (U S. Pat. 1445685). — A r s o i tosoa celic arid, 
As0 3 H 2 -CH 2 -C0 2 H, 

is prepared by addition of sulphuric acid to the calcium salt, the 
latter being obtained by interaction of arsenious oxide, chloroacetic 
acid, sodium hydroxide, acetic acid, ammonia and calcium chloride, 
successively added. It forms colourless crystals from glacial 
acetic acid solution, m. p. 152°. Chemical Abstracts. 

The Action of Sulphuryl Chloride on Organic Substances. 
II. Thomas Harold Durrans (T, 1923, 123, 1424—1429). 


The Walden Inversion. A. H. Uspenski (J. Russ. Pkf 
Chem. Soc, t 1920, 51, 275—288).— An explanation of the Walden 
inversion is given for cyclic compounds in which cis-transA somerism 
may exist, and the possibility of ring formation as an intermediate 
stage in the Walden inversion in open-chain compounds is points 

P XV. i- 

out. 


Recent Investigations on Substitution in the Benje 

Nucleus. A. F. Holleman (Rcc. trav. chirm., 1923, 42, 

A lecture delivered at the Universities of London and ’ 
June 7th and 9th, 1922, in which a general survey of the bow» 
made. No entirely satisfactory theoretical explanation ^ 
problem of replacing a hydrogen atom in substances ; oi ^ , 

C 6 H 5 X has yet been put forward ^ de f 
third substituent into a compound of the type L 6 n 4 A.i, h 
tative aspect is also far from a satisfactory explanation, ^ 
progress has been made from the qualitative point o • 7 
replacement of substituents gives still greater scope 0 
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I ltJiough many substances have been prepared in this manner, 
^vork has not been done as regards systematic replacement, 
j s therefore irrelevant for this purpose. A consideration of 
> of the more systematic investigations on comparative substitu- 
ineludes references to papers by Beyer (A., 1922, i, 37), Boeseken 
1912 i 430), Davies (T., 1921, 119, 853, 876; 1922, 121, 785), 
roth 'and von gehmaedel (A., 1907, i, 620), Holleman (A., 1913, 
14) Holleman and de Mooy (A., 1916, i, 22), Holleman and 
’ (A. 1911, i, 535), Holleman and Wibaut (A., 1913, i, 169), 
,ntfe (A., 1919, i, 122), Lobry de Bruyn (A., 1904, i, 388), and 

Jut (A., 1915, ii, 680). H. J. E. 

)W Temperature Coal Tar and the Products of its Super- 

w. Franz Schutz, Wilhelm Buschmann, and Heinrich 
sebach ( Ber 1923, 56, [B], 1091 — 1096; cf. Schutz, this vol., i, 
_A reply to Fischer (this vol., i, 313). 

ridence is brought forward to prove that the low temperature 
examined by the authors had not, as Fischer suggested, been 
ected to superheating. The temperature (600°) cited in the 
inal paper is that of the heating chambers, and not of the coal 
f, which did not exceed 480°. The authors agree with Fischer 
a temperature of 400—500° suffices for the production of low 
pefature tar, but do not share his view that “ benzine ” escapes 
l the coal at 300° . Tar, and simultaneously also gas, commences 
ie produced at 370 — 380° and is freely evolved at 400°. The 
igenic decomposition of the tar-forming constituents of coal 
s place within narrow limits of temperature (400 — 450°). With 
of temperature above 450°, the formation of tar diminishes 
illy, whereas that of gas falls more slowly. At about 500°, the 
lge is complete in six to seven hours. The yields of the various 
lucts depend greatly on the type of coal. Ninety kg. of low 
perature tar and 50 cubic metres of gas per ton were obtained 
i a gas coal “ Zeche Fiirst Hardenberg ” at 500°, and smaller 
Is at 450°. (The datum 110 cubic metres per ton given in the 
revious paper is due to an error in measurement.) 

[The light oils obtained from coal at a temperature not exceeding 
p0° have been re-examined ; the results confirm those obtained 
pviously by the authors. The fractions boiling below 75° have a 
Igh content of unsaturated hydrocarbons, whereas paraffins are 
pt present in amount exceeding 25%. The occurrence of acetone 
I confirmed. The fractions of higher boiling point contain benzene, 
pene, the xylenes, and phenol. There is no essential difference 
jetween the products obtained in the technical, continuous retorts 
M in the experimental, intermittent furnaces of Fischer and 
F«d. ^ A possible explanation of the discrepancies between the 
pthors’ observations and those of Fischer lies in the fact that the 
pallets obtained by the latter were subjected to a preliminary 
featmcjit with aluminium chloride. 

i °T n benzene i n l° w temperature tar is discussed at 
pjgtfi. Tetrahydrobenzene does not appear to suffer marked 
pnydrogenation at temperatures below 500°. H. W. 
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3 ; 3-Dimethyl-O : 1 : 3-bicyciohexane in Connexion 
Isomeric Change in Cyclic Compounds, and the 
isomeric 3 : 5-Dibromo-l : l-dimethylct/clohexanes 7* 

Uspenski (J. Russ. Rhys. Chem . Soc., 1920, 51, 257— 263) A* 
3 : 5-dibromo-l : l-dimethyhyc\ohexanes, one, m. p. 36*5-1^7 
and the other, b. p. 124° /10 mm., 1*5301, df 1*5771, and i 
ably the trans - and cis-isomerides, respectively, are prepa! l 
the action of phosphorus tribromide on 1 : 1- dime thy wLei 
3 : 5-diol. Both isomerides yield, on heating with zinc dn? 
aqueous alcohol, a mixture of 3 : 3-dimethyl-0 : 1 : 3-&icyc] 0 jta! 15 

/ITT v'CH'CHnv 

CH 2 <C^jj ]>CMe 2 , b. p. 115*2 — 115*4°/700 mm., n$ 
df 0*8125, together with an isomeric hydrocarbon, 

CH *<cS> CMe a ° r CH< clS>», 

which is eliminated from the mixture by oxidation with noh* w 
permanganate. 1 jPjrj 

The Synthesis of the Stereoisomeric 1 : 4-Dibromoci/ci<L 
hexanes. A. E. Uspenski and I. Turin (J. Russ, Phvs ru 
jS'oc., 1920, 51, 2(13— 274).— The synthesis of 1 : 4-dibromoedb! 
hexane (Buyer, A., 1894, i, 174) is repeated. The starting.!* 
is diethyl succinate, which is converted successively into diethyl 
sued nylsuccinate, 1 : 4-diketocydohexane, 1 : 4-dihydroxycdi 
hexane, and 1 : 4-dibromocydohexane. The dihydroxycjycfc. 
hexane is obtained as a mixture of the cis- and imwj-isomeiiife, 
which are separated by fractional crystallisation of their diacetyl 
derivatives, m. p. 34—36°, and 102— 103°, respectively. Thei 
give on hydrolysis cis- and trans- 1 : 4-dihydroxyci/efohexam 
in. p. 100—102°, and 199°, respectively. Each of these, on heating 
in a sealed tube with hydrogen bromide, yields a mixture in tie 
same proportions of the cis- and fmw<s-dibromides, b. p. 137- 
138 °/25 mm., df 1*7737, wf 4 ' 5 1*5500, and m. p. 113°, respectively. 

R, i 


Catalytic Reduction of Nitro-compounds. I. ap-Un* 
saturated Nitro-compounds. E. P. Kohler and N. L. Dbari 
{J. Amer. Chem. Soc., 1923, 45, 12S1— 1289). — The reduction of 
nitrostyrene by means of hydrogen in met hyl -alcoholic or ethereal 
solution in the presence of platinum black, or in alcohol in the 
presence of nickel, leads mainly to the dimeric compound, 
N0 2 4 CH 2 ‘CHPh*CH Ph*0H 2 *NO 2 (Sonn and Sche lien berg, A., 1918, 
i, 9), together with st/n- and a ntfi-phenylacctaldoximcs. The form' 
ation of complex compounds is largely inhibited by the presence 
of mineral acids. The reduction of nitrastilbene by means of 
hydrogen and platinum black, in ethereal solution, gives deoxy- 
benzoin oxime. fi-Nitro-aa-diphenylethylene is reduced hy the 
same method to diphcnylacetaldimine, CHPh a <JH.*NH, long, white 
needles, which passes, on heating, with loss of ammonia, into * 
compound, probably OHPh 2 *C H(N :CH>C HPh 2 ) 2 , slender, white 
needles, m. p. 129° (decomp.). The aklimine gives benzophena* 
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pridation by means ol chromic acid in glacial acetic acid solution ; 
eacts with hydrosylamme, giving diphenylacetaldoxime, and* 
nail quantity of .a substance, m. p. about 85°, and with semi- 
$zide acetate giving diphenylacetaldehydesemicarbazone. 
)initro-aa-diphenylethyIene is reduced in alcoholic or ethereal 
ition in the presence of colloidal platinum to diphenvlaceto- 
ile and tetraphenylacetonitrile, together with an oil which 
gs benzophenone oil being distilled m steam, The reduction 
6-nitro*2-benzoyl- 1 -phenylcyclopropane in methyl-alcoholic 
Dtion by means of platinum black and hydrogen leads to the 
bation of y-nitro-|i-phenylbutyrophenonc. W. S N 


Kalochromism. IX. Halochromic Phenomena of Ethylenic 
Ejrocarbons and their Significance for the Theory of Halo- 
iromic Compounds . Siegfri e d Skra up and Leo Frk o n dlich 
I n mien, 1923, 431, 243—270; cf. A.. 1922, i, 539).— The figure 
tviously given for the basicity of benzhydrol is meaningless, 
cause the latter cannot be recovered unchanged, subsequently 
the basicity determination ; the addition of alcohol to the 
ution in acetic acid and sulphuric acid gives bem.hydryl ethyl 
ier, whilst benzhydryl acetate is produced when water is added. 
Dilution of a halochromic solution of a mixed aliphatic-aromatic 
rbinol causes elimination of water, with formation of an ethylenic 
rdrocarbon, which gives the same coloration in acetic acid- 
Iplnmc acid solution as the original carbinol. Moreover, the 
me figure for the basicity is obtained, whether the hydrocarbon 
the alcohol is used, e.g. ethyldiphenylcarbinol, 0*343. aa-di- 
lenylpropylcne, 0*343 ; diphenylpropylcarbinol, 0*3C8, aa-diphenyl- 
itylene, 0*370. It follows that either quantitative conversion 
(to the carbinol occurs under the conditions used in the tHicity 
termination, or the same equilibrium is attained, starting from 
fc side, OH-C%CH 2 R — H 2 C:CHR+H 2 0. By addition 
f bromine m acetic acid solution to a solution of diphenyl- 
ropylene or the corresponding carbinol in acetic acid, or acetic 
M and sulphuric acid, followed by addition of potassium iodide, 
titration by means of sodium thiosulphate, it is shown that at 
East w/ 0 of the solute, in the halochromic solution, exists as the 
(maturated hydrocarbon. The figures so obtained are, however 
do uncertain to use in calculating the basicity of pure carbinols 
ZJSVT ? asieit 7 ” measurements. Moreover, the un- 
grated hydrocarbons themselves exhibit halochromy (see below) * 

S V',nT and Weltrien < A - 1922 ’ «5 US 

iaegter and Ochs using unsaturated carbinols (A., 1922 i 1047) 
mmnZZ ft v eptcd with <»n«on- Nevertheless, the 

he 9°°- raay have 11 qualitative 

KfcLT® 1 ? >S8lbI ? the addltion of aeid t0 the hydrocarbon 
Tb7lnn^f 10n r r f, m tie l carhm o 1 may lead to the same product, 
"tirely i t le ca, ; bi L no1 ’ the possibility of which is never 

ince derivatives w , hen sl i 1 P hurl ? acid « used, may be avoided, 
“lotion witJiTu-n - f e n y . e , ne glVB colour tactions in benzene 
•i stanmc chloride or stannic bromide. These are true 
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halochromic solutions, since on dilution the intensity nf a 
decreases more rapidly than the concentration. For 
yellow complex from diphenylbutylene and stannic brnn S 
dissociation constant corresponds with the compositing * 
hydrocarbon -f 1 mol. lialide, and has the value ^ 

other additive compounds examined are formed from eoiiii!°i ^ 
proportions of the components. The values of K 
With stanmc chloride: stilbene, yellow. 23*8- nh^m i i? 0 * 1 
orange-yellow, 6*74; aa-diphenylpropylene, yellow^ o. 7 V stl1 ^ 
phenylbutylene, yellowish-green, 0*280 ; aa-diphenvWH^ 

S °T ; . “'Phenyl-a-73-a n isyIpr 0 pyl^^ e ^ e ^ 

0 0209 With stanmc bromide : phenylstilbene, f ’ ’ 
aa-diphenylpropylene, orange -yellow, 12*8; as 
red, 0*553; «- phenyl- a-anisylpropylene, reddish-orange frii? 
phenyl-p-anisylethylene, greenish-yellow, 1*61. Since tW ! 
for if are so high, it is not surprising that none of these adHi- 
compounds can be isolated. It is noticeable that the ^ 


Z l r i y ur ange,23'S 

“^amsylpropj 
dish -ora nrm a.i , ? 


compounds have greater dissociation constants than the ch? 
derivatives (cf. Pfeiffer, A., 1914, i, 923): thereT nfnl^ 

! i ar ^ o^ Sr ^ between ease of dissociation and colour (cf Ka Jm’ * 
A., 1917, i, 391 ; Lifschitz, A., 1917, i, 558). ' 

(A '’i 1918 ’, i > 62 ) believes that the tendency to fen. 
additive complexes shown by ketones, quinones, nitro-cLpomA 

thnt aCI , r, anhy t ' S “ a funCti0n 0f the who!e molecufe t 
that addition occurs on the oxygen of the carbonyl groilpj 

tL T^° Up - The ! ve t valenc y of the earlrai atom of 

he carbonyl group, or of the nitrogen atom of the nilra 

S°clur ^d CreaSCdj ^1* the CaUes of * 

additive compos 

Jfftt T es ’ tt ; hlchan: dlrect *y °Pl»“d, in respect to the 
effect, on colour, of substituents in the componentsV (1) quin- 

a / n o1 P ro , ducts derived from nitro-compounds or acid 
anhydrides, (2) products derived from quinones, imsaturated nitro- 
compounds, or unsaturated ketones and acids or metallic halides. 
Jrfeiffer can only conclude that the carbonyl group may behave in 
two entirely different ways, without suggesting any cause. The 
authors in view of the new type of haloehromism described above, 
regard the halochromy of quinones, unsaturated ketones, or u- 
saturated mtro-compounds with acids or metallic halides as a 
reaction of the ethylene linking, whilst the formation of quin- 
hydrones is a reaction of the carbonyl group. In agreement with 
this view, the influence of substituents on colour is the same for 
the new additive compounds described as for the compounds of 
the farst class. 


1 compounds exhibiting halochromy are tabulated and 

classified, several new examples, in addition to those already 
mentioned, being given. Maleic anhydride gives the following 
colorations : with stannic chloride, faint red; with stannic 
bromide, deep red; with dibenzylideneacctone, orange; with 
di-p-methoxystyry 1 ketone, red; with diphenylpropylene, yellow; 
with anisylpropylpropylene, reddish-orange ; withdianisylpropylw 
a deeper reddish-orange. Distyryl ketone and tetranitromethane 
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lemon-yellow coloration. Di-p-methoxystyryl ketone and 
!* Vromethane, orange-red. Chloranil, dissolved in diphenyl- 
PJL, phenylanisyJpropylene, or dianisylpropylene, gives, 
t 'elv a red, reddish- violet, or violet solution. In the same 
• olvents, p-benzoquinone is coloured yellow, reddish-orange, 
* e * whilst 5 thymoquinone is coloured yellow, yellowish -orange. 


A fused mixture of di-p-methoxystyryl ketone 


led, 

fdinhenylpropylene is scarcely coloured more deeply than the 
f ° itself, but an appreciable deepening of colour is observed 
dasion with phenylanisylpropylene, dianisylpropylene, or di- 
vibutylene. The following solutions are coloured. Distyry) 
tone in benzene, lemon-yellow ; in dimethylaniline, orange- 
Lv Di-p-methoxystyryl ketone in benzene, faintly yellow; 
Lisole, pale yellow ; in dimethylaniline, orange-yellow, 
n 4 niwUimdhylcarbinol is a colourless liquid which loses water 
fen distilled under reduced pressure, giving P-p -anisylpropylene, 
ite-C H 'CMe!CH 2 . Pkmyl-p-anisylp ropylene, m. p. 52°, is obtained 
r the action of excess of magnesium ethyl bromide on p-methoxy- 
iizophenonc. The action of magnesium ethyl bromide on di- 
inethoxybenzophenone gives di-oc-p-anisylpropylene, colourless 
iflets, m. p, 101°, which not only gives the expected (red) color- 
ion with sulphuric acid, but is oxidised by means of chromic acid 
I di'P-methoxyhenzophcnone. The compound described by 
fcttermann (A., 1889, 862) as di-a-p-anisylpropylene gives neither 
I these reactions ; moreover, a mixed melting-point determination 
|tli the substance now described showed a depression of 20°. It 
concluded that the material prepared by Gattermann has some 
(her constitution. W. S. N. 


3-Phenyl-0 : 1 : 3-bici/cfohexane and the Unsaturated dyclic 
ydrocarbon, C i2 H 14 , in Connexion with Isomeric Change in 
pclic Compounds. Alexei Eugenievitsch Uspenski ( J . 
Ms. Phys. Chem. Soc 1920, 51, 245— 257).— 3 : 5-Dibromo- 
phenykychhexane, b. p. 173 — 175°/5 mm., n 5 > 1*5998, dj° 1*5977, 
prepared from l-phenylq/cJohexane-3 : 5-diol the action of 
losphorus tribromide. The dibromo-derivative, on boiling with 
nc dust in aqueous alcoholic solution, yields 5-phenyl- 0 : 1 : 3- 

cyclokratte, CH 2 <j^' C *j 2 >CHPh, b. p. 241-5— 242-5°/745 mm., 
CH'CHr, 

f 5 1*5452, df 0‘9830, contaminated with an unsaturated isomcride, 
hich can be removed by mild oxidation with potassium per- 
anganate. The chief product of the oxidation of the phenyl- 
Mohexenc is benzoic acid, traces of other unidentified substances 
eing also obtained. A small quantity of a more volatile di- 
romide, b. p. loo D /15 mm., was obtained as a by-product in the 
reparation of the above dibroraide, and this, on treatment with 
nc dust, yields a hydrocarbon , C 12 H 14 , b. p. 243*2 — 244'2°/756 mm., 
J* 5 1‘5528, df 0*9793, and having the structure 

CH ^CH!> CHPh ^<S> Cm - 

“ ~ R. T. 
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The Styphnates of some Hydrocarbons. N. N. 

(J. Russ. Rhys. Ckem, Soc 1919, 51, 353 — 3t>8). — 
(Mrinitroresoreinol) forms erpiimolecular compounds 
number of aromatic compounds ; these styphnates are anawj 
to the picrates, but are less readily formed and less stable. TlS 
formation of these substances was studied by plotting oooiy 
curves of mixtures of the components, and it was found that S 
following gave definite compounds with styphnic acid, the melti] 
point of the dysteetic being indicated in brackets ; naphtjj 
(165*5°) (cf. Noelting and v. Salis, A., 1883, 59), phenanthreJ 
• (132*7°) acenaphthene (156*0°), retene (135*7°), and a-bemy) 
naphthalene (doubtful, curve nearly horizontal at 134*3°). ^ 
compounds formed with the following decompose on melting am 
the cooling curves show a transition point indicated in brackets 
a-bromonaphthalene (101*2°), p- bromonaphthalene (I 3 l* 7 °j 
a-chloronaphthaleiie (109*8°), fluorcnc (127*5°), stilbene {142*4°, vet 
unstable). No compounds arc obtained from diphenyl and dibenzy 
or nitro-com pounds (a-nitronaphthalene, nitroacenaphthene, 1 : 3:5 
trinitrobenzene, 2:4: 6-trinitrotoluene, 2:4: 6-trinitro-m- xylene) 
whilst diphcnylmethane and triphenylmethane are only parti 
miscible with styphnic acid in the molten state. G. A. R. K. 

The Stepwise Addition of Hydrogen to Tetraphenylallem 

D. Vorlander and Paul Weinstein ( Ber ., 1923, 56, [B], 1122- 
1124). — Although the constitution of tetraphenylallene, CPh 2 !CXPli 2 
has been placed beyond doubt by its synthesis and degradatioi 
(cf. Vorlander and Siebert, A., 1906, i, 345; Vorlander, Osterhurg 
and Meye, this vol., i, 682), the presence of the two unsaturat^ 
linkings has not previously been directly established by additive 
reactions. It is now shown that the hydrocarbon may be reduced 
by regulated treatment with a mixture of glacial acetic acid, 
hydriodic acid {d 1*7), and red phosphorus to tetraphenylpropylcnc, 
CHPh 2 *0H!CPh 2 , m. p. 127—128° (cf. Vorlander and Siebert, k, 
cit.) which may be reduced further to tetraphenylpropane. The 
unsaturated compound can be supercooled to an unusual degree. 
It is oxidised by chromic acid in the presence of glacial acetic add 
to benzophenone and diphcnylacetic acid. 

Tetraphenylallene, dissolved in carbon tetrachloride, is con- 
verted by short treatment with chlorine into the chkrifo, 

C 6 H 4< C ph h >CCl> »• p- 167 °- 

Tetraphenylallene and nitrogen trioxide dissolved in cold benzene 
yield a colourless, crystalline compound, C 27 H 2n 0 3 N 2 , m. p. I**" - 
142°, which is possibly a nitrosite, from which, however, teta* 
phenylallene cannot be recovered. It is converted by alcoholic 
stannous chloride solution or by hydrogen chloride incite presence 

of alcohol or glacial acetic acid into the dioxide, ^^Qph,’ 

m. p. 198°, which is identical with the product obtained by \ orjdnde: 
and Siebert (foe. cit.) by the action of chromic acid on tetrapueny 

allene. 
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mu Stereochemistry of the Hexahydrotoluidines [Methyl- 
T , hpxvlamines]. A. Skita (Her., 1923, 56, [£], 1014-1023). 
(fr® jjgen shown previously (Skita and Berendt, A., 1920, 
071 that the catalytic hydrogenation of the toiuidines in the 
' of platinum leads in each case to the production of two 
^hTwc^hexylamines which are separable in the form of their 
benzoyl derivatives. The latter compounds have now 
^ hvdi’olysed to the corresponding free bases which, however, 
readily prepared in this manner, as it involves the ex- 
p n0 0 f m uch time and material. It is more convenient to 
the acctotoluidides as the starting points, since these substances 
1 nV erted into the corresponding d^hexahydro -derivatives 

^hydrogenated in the presence of colloidal platinum, chloro- 
t thic acid, and a sufficiency of hydrochloric acid, and into the 
iiilhexahydro-compounds when treated with hydrogen and 
Uoidal platinum in neutral, aqueous solution. The methyl cydo- 
Ulainines are colourless liquids which readily absorb carbon 
[oxide from the atmosphere, the ability being more pronounced 
th the irans- than with the ds-amines. The isomeridcs differ 
)fl ione another in odour, that of the da-series being penetratmgly 
lmoniacal, whereas that of the /rans-compounds resembles coniine. 
ie electrical conductivity is the same for each isomeride. When 
>ated with nitrous acid the cis- and tofs- amines pass into the 
(-responding cis- and fraus-methylcydohexanols (cf. this vol., 460). 
[With Hans Hauber and Wilhelm Scharenberg.]— The 
Howing individual substances are described : cis- Aceto-o-melhyl- 
vhtexylamide, b. p. 162— 163°/18 mm., m. p. 82°, the cone- 
londing meta -derivative, granular crystals, b. p. 156*5 — 157*5°/ 
i mm., m. p. 74 — 7 5°, and the para-compownd, pointed needles, 
,p, 160*5°/18 mm., m. p. 79°, tmiis-aceto-o-methylcyclohexylamide, 

’ p. 153— 155°/17 mm., m. p. 57°, the corresponding meta -deriv- 
!ii-e, b. p. 159°/20 mm., m. p. 63°, and para-compound, b. p. 156 — 
58°/17 mm., m. p. 68—69°. The acetyl derivatives are hy dro- 
wsed by concentrated hydrochloric acid at 130 — 140°, to the free 
min es of which the complete series is described a# follows : cis-o- 
Kthykyclohexylamine, b. p. 153*5 — 154*5° (con.), d|° 0*8778, 
!# 1*4688 (benzoyl derivative, m. p. 107°; phenylcarbamide com- 
ound, C u H„ 0 ON 2 , m. p. 85°); trans-o-methylcycMexylamine, 

. p. 149*7—150*2° (corr.), df 0*8688, n™ 1*4650 (benzoyl deriv- 
tive, m. p. 146°; phenylcarbamide compound, m. p. 130 — 131°) : 
is-w-methylcyc/ohcxylaminc, b. p. 152*7 — 153*4°, 0*8552, 

4538 (benzoyl derivative, m. p. 98°; phenylcarbamide compound, 
i- p. 138*5°); fra«A-m-methylcycfohexylaminc, b. p. 151*5 — 
52*5° (corr.), df 0*8572, nf 1*4547 (benzoyl derivative, m. p. 127°; 
huiylcarbamide compound, m. p. 178 — 179°) : cis-p-mc/Ay/cyclo- 
xylamine, b. p. 153*3—153*7° (con.), df 0-8567, w? 1*4559 
jcnzoyl derivative, m. p. 116°; phenylcarbamide compound, m. p. 
^ fraus-p-methylcydohexylamine, b. p. 151*5 — 151*9° (corr.), 
i 0*8543, nf 1-4550 (benzoyl derivative, m. p. 180°, phenylcarb - 
mide compound, m, p. 176°). 

Ihe methylcydohe xyl amines have also been prepared by the 
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reduction of the corresponding methylcycfohexanoneoxiiQCs th 
compounds being formed when the action is effected by’JJe*** 
amalgam in the presence of alcohol and glacial acetic acid and 
tran 5-derivatives resulting when sodium amalgam and alcohl 
used. The physical constants of the substances themselves 
their derivatives agree with those of the compounds prepaid 
described in the preceding paragraph. The following de!w u 

are* akn AeaoriheA • aeri VatlVes 


are also described : ck-o-metkylcychhexyUhi<mrbimde a 
smelling liquid, b. p. 228— 2297760 mm., df 0*9680,’ nfo \ ® 

and p^e?^y^cis-o-»ic%^cyclotoy^^()car/>a?«.^de, co] ' 

less leaflets, m. p. 114°: trans-o-we%fcycloA^^ rft ;^ r ' 
b. p. 224 — 225°/770 mm., df 0-9620, nf 1-5303, and tee 2* 
spending *3‘phenylthiocarbamide , leaflets, m. p. 145°; cis-m-mpfU 
cydohexylthiocarbimide, b. p. 226 — 227°, df 0-9479, n$ 1 *5204 ■ 

the corresponding phenyltkioairbamide, m. p. 105—106°; tran^' 
m dhylcyclohexylthioca-rbimide , b. p. 224*5 — 225*5°, df 6*9487 \ 
T5206, and the corresponding phen yUhiocarbamide, m. p. 94^0 
after softening at 90° ; cin-p-methylcyclohexylthiocarbimide h ^ ’ 
227— 228°/765 mm., df 0-9470, »f» 1-5208, and the corre B m ndia P . 
phen yUhiocarbamide, m. p. 149°; trans-p-me%JcycMe»iM,v; 
carbimide , b. p. 225*5— 226*5° /765 mm., df 0*9450, rif 1*5200 and 
the corresponding phen yUhiocarbamide, m. p. 159°, " 5 

cis-p’Methylvyclohcxtjlmelhylamine, prepared by the action of 
an ethereal solution of methyl sulphate on cis-p-methyleycfoheivl 
amine, has b. p. 157*5— 158*5°/766 mm., df 0*8485, n{ 1-4529- 
its pier ate has m. p, 179°. It is transformed by an ethereal solu’ 
lion of methyl iodide into cis -p - meihjhydohexyldimeiMmin t 
b. p. 160 — 161°/767 mm,, df 0*8355, nf 1*4507 ( picrate , yellow 
crystals, m. p. 181°). trans-p-J/e^%Zcyclo^e2yme/%taiwe has 
b. p. 154— 155°/767 mm., df 0*8440, nf 1*4522 ; it yields a picrate, 
m. p. 182-5°. tims-pAlelkylcydohexyldimetkylamine has b. p. 156*5— 
157°/764 mm., df 0*8320, T4494 ( picrate , m. p. 184°). H. W. 


Solubility of Tetranitroaniline in Organic Solvents. C. A. 

Taylor and W. H. Rinkenbach (J. Artier. Ckem . Soc ., 1923, 45, 
1218 — 1220).— The solubility of tetranitroaniline has been deter* 
mined in water, methyl alcohol, ethyl alcohol, diethyl ether, acetone, 
chloroform, carbon tetrachloride, carbon disulphide, and toluene 
at 0° and in benzene at 3*9°. The following solubilities in 
grams per 100 g. of solvent are recorded: water, 0*007; methyl 
alcohol, 0*45 ; ethyl alcohol, 0-34 ; diethyl ether, 0*081 ; acetone, 
7*50; chloroform, 0*010; carbon tetrachloride, 0*0036; carbon 
disulphide, 0*0056; benzene (3*9°) 0*13; and toluene, Od88. 
Attempts to determine the solubility at higher temperatures were 
unsuccessful, owing to the tendency of tetranitroaniline to decom- 
pose. The solubility is slightly lower than that of tetryl in the 
same solvents (this vol., i, 315, 320). J. F. S. 


The Electrical Conductivity, Viscosity and Diagrams of 
State of the Systems formed by Benzoic Acid with Diphenyl- 
amine, the Naphthylamines and Quinoline. III. Alexander 
Basilevitsch Baskov (J. Russ. Phys. Chem. Soc., 1920, 50, 589 — 
618 ; cf. A., 1913, ii, 1016; 1915, ii, 408). — The investigation of 
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, ^ye gystems by 'the thermal method shows that benzoic 
.» doe-3 not form compounds with diphenylamine, or a- or {J- 
^hthylammes, simple eutectics being obtained corresponding with 
boat 8, 25, and 50 mol.% of benzoic acid, respectively. The 
1 fcem benzoic acid-quinoline shows a definite transition point 
'^responding with 23° and 50 mol.% of the components, whilst the 
ftectoc point corresponds with —40° and 17 mol.% of benzoic acid. 
JU jbe conductivity curves of the systems consisting of benzoic 
•j ^th the naphthylamines show breaks corresponding with 
iO mol.% of acid, but these are due to the formation of naphthalides, ' 
winch were isolated ; the conductivity of the system benzoic aoid- 
iiphenylamine could not be measured at all. 

The conductivity, viscosity, and density measurements on the 
system benzoic acid-quinoline point to the existence of a compound, 
but its composition corresponds with 66-6% of acid, not 50%; the 
same is true of the system benzoic acid-pyridine (cf. A., 1915, 
jj 408 ). ft is suggested that compounds of the type of acid salts 
may be formed at higher temperatures and serve as electrolytes ; or 
the excess of benzoic acid may serve as a dielectric medium, although 
ia that case it is difficult to understand why the point of maximum 
conductivity should correspond so exactly with a definite molecule 
complex. O. A. R. K. 

Some Derivatives of Cystine and Cysteine. Georgjb J. 
Shiplk and Carl P. Sherwin (J. Biol. Chem 1923, 55, 671—686). 
—The following derivatives have been prepared : diphenylacetyl - 
cystine, short rods or needles, m. p. 119 — 121°; ; phenylacetylbenzyl - 
cysteine, CH 2 Ph*S’CH 2 *CH(NH*C0*CH 2 Ph)’C0 2 H, bunches of long, 
fine needles, m. p. 87 — 89°; phenylcarbamylbenzylcysteine , 
CH 2 Ph < S*CH 2 < CH(NH‘CO*NHPh) *00211, feathery crystals, m. p. 
145 — 140 . 5 ° ; benzylcysteine'phenylhyaantoin, 

fine needles, m. p. 118 — 119*5°, aceiylbenzylcysteine, fine needles, 
in. p! 156 — 157°; p-chlorobenzylcysteine, m. p. 219 — 220°; phenyl- 
carbamylcysteine, fine, short needles, m. p. 134 — 136°. E. S. 

Picryl Sulphide. Study of the Binary System Trinitro- 
anisole-Picryl Sulphide. Chaumeil and V. Thomas (Compt. 
md. t 1923, 176 , 1323 — 1325).— Thermal study of the binary 
mixture gave a normal curve which is shown diagrammatically. 
Certain abnormal results were also obtained in the case of mixtures 
containing more than 90% of trinitroanisole. On solidification, 
the rise of the thermometer occurred in two separate stages, but 
no intermediate maximum was detected. The authors put forward 
the hypothesis of formation of an unstable system which separates 
into trinitroanisole and the eutectic mixture at a temperature 
below that corresponding with the eutectic temperature of the 
stable system. H. J. E. 

Electrolytic Preparation of o-Aminophenol. Effect of 
Cathode Materials. O. W. Brown and J. C. -Wanner («/. 
rfiysical Chem., 1923, 27 , 45^ — 465). — The electrolytic reduction 
VOL. exxiv. i. bb 
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of o-nitrophenol in 15% sodium hydroxide solution 
investigated, using cathodeB of various materials under a 
different conditions. It is shown that at low current 
(1 — 2 amps, per dem. 2 ) copper, zinc, zinc amalgam, and i 
the most efficient cathodes for this reduction. At current 
from 4*0 — 10*0 amps, per dcm. 2 lead cathodes give the hi 


sit** 
1 aa 


(95*4%), whilst zinc and zinc amalgam give a little lower S 
(about 93%). Except in the case of lead, increase in the euS 
density causes a decrease in the yield, but in no case is the decit 
greater than 15% for an increase from 1 amp. to 10 amps, j? 
charge potentials and depolarisation values are not criterion j 
the usefulness of a material as cathode in carrying out this redact * 
The efficiency of a metal in the reduction of o-nitrophenol to o-aainj 
phenol is generally reduced slightly by amalgamation. Since 
factors on which the efficiency of a material as an electrode depend 
are many and variable, the best method of ascertaining what is 
the most suitable material for an electrode in any given reduction 
appears to be that of an experimental test under various conditions 
of temperature, current density, and concentration. J, 3? § 

Acyl Derivatives of o-Aminophenol. R. E. Nelson and 

H. L. Davis ( Proc . Indiana Acad. Sri., 1921, 201 — 202 ; cf. Ransom 
A., 1900, i, 218; Stieglitz and Upson, A., 1904, i, 575; Ransom 
and Nelson, A., 1914, i, 269; Raiford, A., 1920, i, 156).—' When tie 
groups COR' and COOR~ are introduced into o-aminophenol, tto 
latter group always becomes attached to the nitrogen atom, regard- 
less of the order of introduction. If the group COR- is at fiat 
in that position, it is removed to the oxygen atom when the group 
CO*OR- is introduced. Chemical Abstracts, 


Preparation of 2 - Hydroxy - 1 - arylnaphthylamines. 

Socifcrfc Anonyms des Matieres Colorantes et Products 
Chduques de St. Denis, Andre Rasijl Wahl, and Robert 
Lantz (Brit. Pat. 182084), — 2 -Hydroxy - 1 -aryhaphthylamiiiei 
are obtained by heating primary aromatic amines with a-chko- 
or a-bromo-p-naphthols, either in presence or absence of a suitable 
solvent and with or without the addition of powdered zinc, tin, 
iron, lead, or copper, which accelerates the reaction but at the 
same time favours the formation of secondary products. Example: 
1 part of a-chloro-p-naphthol is boiled for three to four hours with 
5 parts of aniline, the excess of aniline is removed by steam dis- 
tillation, the residue washed with dilute sodium hydroxide, the 
alkaline solution acidified, and the precipitated 2 -hydroxy-1 -phenyl* 
naphthylamine, m. p. 153—154°, thus obtained purified by recrystal- 
lisation first from benzene, and then from a mixture of acetic and 
formic acids. 2 -Hydroxy- l-ji-tolylnaphthylamine, similarly prepared, 
has m. p. 137 — 138°. G.F.M. 

Compounds of Tervalent Chromium and of Bivalent Copper 
with Pyrocatechol. R. Weinland and Edmund Walteb 
(Z. anorg. Chem 1923, 126, 141—166; cf. A., 1912, i, 1% 
850). — When excess of ammonia is added to a solution of _ pyro- 
catechol and green chromium chloride hexahydrate, the precipitate 
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i ,,n hydroxide which first forms is dissolved to a dark 
Ch i t nn owing to the formation of a complex ion contammg 
fitT’ Many salts of this type have been isolated. They 
T0Ca ln , rvstalIine solids, with the exception of those contammg 
3 which are green with a tinge of yellow and those contammg 
^Worenentamminechromic complex, which exhibit reddish- 
6 Koisnr they become dark coloured on exposure to the 
alkali barium, and guanidine salts are easily soluble in 
r ; X f. barium-ammonium salt is less soluble, and the remainder 
‘^Jrinzlv soluble. Dilution of the aqueous solution causes the 
^en toIom to change to Bordeaux red-a reversible reaction 
£ is expressed thus : aUuUon 


X 




concentration 


2KOH+C 6 H 4 (OH) 2 +j h'o-'^O 


0 -C 6 H 4 0 

H J 0',6r< 0 


,/C 8 H 4 :K. 


Similar copper salts can be obtained which are olive-green m 
except the basic sodium salt, which is yellowish-green. 

The’ constitution assigned to these compounds (I, II) is similar 
j that given by Werner to the blue tnoxalatochromic salts (HI). 

'aKSxwbV* 

• {L) (II.) (DL) 

The following salts are described : Chromium salts [Cr((>C 6 H 4 0)3] 
i tj . D/nm \ H., 0 * R(NH 4 ) 2 *H ; R(NH 4 yH,H 2 0 ; RK 3 ,H 2 0 ; 
mk HNa’gTd; RLi 3 4 , 9 H, 0 ; RMg-NH 4 ; BKCa, 2 H 2 0 ; 
lr 9 H 0 li, H, 0 ; R(NH 4 )Ba,<iH 2 0 ; RNaBa, 6 H, 0 ; 
3> 2 ' R&nK; RCoK, 6 H 2 0 ; R[A 1 (H 2 0 ) 6 ] ; R[Cr(H 2 0 ) 6 ]; 


3 H, 0 ; RK(HC 5 H 5 N ) 2 


RH 3 (C 5 H 5 N ) 3 


tKBa,6H 2 0; 
r (NH 3 )5 
11 Cr Cl 
L Na 

lH i :C S ) [Cu(0-c 6 H 4 0) 2 ]=R' ; R'MOiEm; 
t'Li 2 ,9H 2 0; R’K 2 ,2H 2 0 ; R'Na 2 ,Na0H,7H 2 0; R Ba; R Mn,4H,0; 
t'Co,4H,0 ; R'H 2 (NH:C[NH 2 ] 2 ) 3 ; Cu(0-C 6 H 4 0),2H 2 0. H. H. 

An Explosive (Lead Trinitroresorcinoxide). E. Heez (U.S. 
?at. 1443328). — Lead trinitroresorcinoxide, C 6 H(N0 2 ) 3 X) 2 Pb } is 
repared by adding a boiling solution of 650 g. of lead nitrate in 
4 litres of water to a boiling solution of 245 g. of resorcinol and 
90 g. of crystalline sodium carbonate in 12’8 hires of water and 
7 c.c. of glacial acetic acid. It is a dark orange-coloured, granular, 
rystalline powder, d 3 09, and is a powerful explosive (ef. Brit. Pat. 
87012/1921). Chemical Abstracts. 

A Verification of the Antioxygenising Power of Poly- 
henols : The Relation between ‘ 1 F astness to Light of 
>yes on Fibres and the Presence in their Molecule of the 
Ortho or Para) Diphenolic Function. Alfred Gillet (Compl. 
mi, 1923, 176, 1402— 1405).— A study of the stability of dyes 

bit 2 
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towards atmospheric oxidation from the point of view of cW 
constitution shows that it is apparently correlated with the 
in the molecule of an ortho- or para-dihydroxyphenol 52 
function is possibly analogous to the anti-oxygenising 
of the dihydroxyphenols described by Moreu and Dufraissf/J 
vol., i, 91), but in the dyes the replacement of hydroxyl k v A? 
groups such as ~N-NAr, “NHAr, -NHAc, -OAr, ~m 
also results in stable substances. The author points out that ‘ 
addition to the view of suih groups as auxochromes, they sho S 
also be considered in respect of their stabilising properties * 

H. i E 


Molecular Rearrangements accompanying the Dehydrate 
of Phenylethyl-(3p-disubstituted Primary Alcohols, 

Pauline Ramart aftd J. Blondeau { Compt . rend 1923 17 ! 
1320 — 1323 ; cf. Haller and Bauer, A., 1918, i, 428; Haller an, 
Ramart, Compt. rend., 1922, 174, 1211). — Further study of th 
dehydration of disubstituted primary alcohols of the tvn 
CR l R 2 Ph’CEvOH shows that in each case the principal subst^ 
produced is OR 1 R 2 .*CHPh. In addition to the migration of tl 
phenyl group, a small proportion of the resulting product is forme 
by similar shifting of another substituting group to yield eithf 
C^PhlCHR 2 or CtfPhXSHR 1 . The alcohols investigated wei 
P - phenyl - (S - methyl - a - butanol, p - phenyl - p - ethyl - a - butanol, an 
p-benzoyl-p-phenyl-a-butanoL H. J. K. 


A New Series of Hypnotics : the Aryldialkylglycols 

M. Tiffeneau and H. Dorlenoourt (Compt. rend., 1923, 171 
1343 — 1346; cf. A., 1907, i, 130), — The aryldialkylglycols exhib 
hypnotic properties as shown by experiments on dogs, mice, an 
sticklebacks. These properties appear to be due to the glyo 
group, they are increased by the presence of the three substituent 
and appear to vary with the number of carbon atoms in the molecul 
The relative positions of the substituents also affect the resell 
obtained. H. J. E. 


Retrograde Precipitation of Salts of Aromatic Acidi 

A. Smits (Z. pkysikal. Chem ., 1923,104,481 — 486).~The auth< 
shows that the results obtained by Ephraim (this vol., i, 32), out! 
precipitation of salts of aromatic acids are readily explained 0 
the basis of the theory of allotropy, J. F. S. 

n-Butyl p-Aminobenzoates. R. Adams and E. H. Volwijj 
(U.S. Pat. 1440652). — n-Butyl p-nitrobenzoate, white plate 
m. p. 35°, is prepared by reaction between n-butyl alcohol an 
p-nitrobenzoic acid in the presence of sulphuric acid. Reductio 
with iron and hydrochloric acid yields n ‘butyl ip-amiiwknwA 
m. p. 57 — 58 '5°, which is a local anaesthetic. 71 -Butyl 3 : 5-dinitrc 
benzoate is similarly reduced to n-butyl 3 : 5 -diaminobenMk 
viscous liquid which does not solidify at the ordinary teniperatur 
(monohydrochloride, m. p, 255° [decomp.l). 

Chemical Abstracts. 
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[rhe Behaviour of Alka l i Salts of eyetoPropanecarboxylic 
tid at the Anode and the Thermal Decomposition of Per- 
L c Acid. Fr. Fichtee and Hans Reeb {Edv. Chim .. 
Lj 1923, 6, 460 — 467). — When potassium cyclopropane* 

[rtloxylate is electrolysed using a platinum anode, preferably in 
Uence of excess of cycfopropanecarboxylic acid, the allyl ester 
IcLiopropanecarbo xylic acid' is formed, together with a con- 
derable quantity of high boiling, presumably polymerised products, 
rinarentlv cyctopropanol is first formed by the reaction 
PP C 3 H 5 -C 0 2 K+ 0 +H 2 0 - : 03 H 6 - 0 H+KHC 03 , 
ut this unstable alcohol isomerises to allyl alcohol which in presence 
[ excess of the carboxylic acid forms the ester. For comparison 
ith the product of electrolysis, allyl cyclopropa ne&arboxylate was 
repaid from silver cycfopropanecarboxylate and allyl chloride. 

; is a colourless, mobile oil of pleasant odour, b. p. 154—155°. It 
as accompanied by a high-boiling fraction similar to that obtained 
ith the eiectrolytieally prepared ester. The formation of cydo- 
ropanoland subsequently of ester is to be attributed to the decom- 
osition of per-acid formed at the anode. In confirmation of this, 
is found that, by the thermal decomposition of perbutyrie acid, 
ropyl butyrate is formed, and among the decomposition products 
[ a preparation of cyctopropaneper-carboxylic acid, allyl cydo- 
ropanecarboxylate was recognised. E. H. R. 


Hydroxynaphthoic Acids. I. Frank Albert Royle and 
ack Arnold Schedler (T., 1923, 123, 1641—1647). 


Abietic Acid. A. W. Schorger (J. Amer. diem, Soc ., 1923, 
5, 1339 — 1340). — Exception is taken to the view (Steele, A., 1922, 
739) that the crystallisation of rosin is due to hydration, and that 
)sin consists of abietic anhydride (Knecht and Hibbert, A., 1919, i, 
38), and has not been crystallised from anhydrous solvents, for 
ie following reasons. The solvent previously employed (A., 1915, 
431) was petroleum naphtha, dried over calcium chloride. From 
ns solvent it is possible to crystallise rosin which has been (1) 
rated at 220 — 225° under 25 mm. for thirty minutes, or (2) dis- 
hed under reduced pressure in such a way that any water present 
ould not be condensed. Moreover, rosin becomes opaque on the 
Jiface more rapidly when kept in water than when kept in sulphuric 
dd, whereas the hydration of an anhydride should proceed more 
ipidly in the presence of mineral acid. The loss of weight observed 
y Knecht and Hibbert when abietic acid is heated at 180° in an 
tmosphere of carbon dioxide has not been shown to be due entirety 
) loss of water. W. S. N. 

Racemic apoFenchocamphoric Acid. Sergei Semenovitsch 
IAMetkin and (Mlle) Anna Michailovna Chuchrikova (J. Russ. 
tys. Chem. Soc„ 1917, 49, 426-^428; cf. ibid., 1915, 47, 433).— 
is-flpoFenchocamphoric acid on treatment with acetyl chloride 
ives an anhydride , m. p. 136 — 137°, which on solution in alkali 
ydroxides and reprecipitation by acids regenerates the cis-aeid; 
Je anilide, m. p. 155-157°, and dianilide, m. p. 148—150°, were 
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also prepared, the former probably consisting of a mixture of tk 
anilides of the cis- and tons-i, some rides. trans-apoi’e^c/wcarntjA/!^ 
acid, m. p. 147 — 148°, is prepared by the action of concent™^ 
hydrochloric and acetic acids on the cw-isomeride, and does 2 
form an anhydride with acetyl chloride. The anilide , m. p. 
142°, also a mixture of isomerides, and the dianilide , m. p. 21 &~J)im 
were prepared. t ^ j ' 

Derivatives of cycloHexane-3 : 6-dione-l : 2-dicarboxvii, 
Acid. Burckhardt Helferich and Hellmut Gustav BoiiW 
bender (Ber., 1923, 56, [B] : 1112—1116; cf. A., 1921, i, 185 )_ 
Methyl cydohexane-3 : 6-dione-l : 2-dicarboxylate is converted h 
acetic anhydride in the presence of concentrated sulphuric acid 
into the corresponding diaceiate, C 14 H 16 O g , m. p. 87—88° ft 
gives a dithaUium salt. Methyl 2-benzylcyc\ohexane-§ : 6-^. 
1 : 2-dicarboxylate crystallises in short, thick prisms, m. p, ft)^ 
(corr.) after softening at 105°; it yields a diphenvlkudrazem 
Gy^O.N,, m. p. (indefinite) 75-80°. 9 % 


CYchIIexane-3 : S-dioneA : 2-dinitrile, C ^ ^CHlcNj^CHfCN)^^, 

crystallises in slender, colourless needles, m. p. 160—170° (decorap) 
after darkening at about 100°. The sodium 'Salt, CgH^gNJtfa* 
and the thallium salt, C 8 H 4 0 2 N 2 T1 2 , were analysed. The 3 m!? 
carbazone, CjQHjgOgNg, darkens at about 200°, but does not melt 
below 280°. With phenylhydrazine in acetic acid solution (80%), 
the dinitrile yields a compound ( ? diphenylhydrazone), OgpHjX 
a reddish-brown, amorphous precipitate, m. p. (indefinite) 226— 232 5 
after becoming discoloured at about 180°. The crystalline diaceiate, 
Ci 2 H 1? 0 4 N 2 , has m. p. 162° (corr.). cyctoHexane-3 : 6-dione-l ; 2- 
dinitrile is converted by boiling dilute sulphuric acid into cyclo- 
hexane- 1 : 4-dione and by diazomethane in ethereal solution into 


the dimethyl ether, OMe-C m. p. 202’ 

(corr.) after softening at 200°. The latter substance is converted 
by sulphuric acid into cyriohexane-1 : 4-dione and by aqueous 
potassium hydroxide solution into a mixture of 2 : 5-dimethyl- 
gentisic acid and succinic acid. H. ff. 


Bile Acids. IX. Martin Schenck (Z. physiol . Chm., 1923, 
128, 53^58).— a-Diketocholanic acid reacts with hydrazine to 
yield the dioxime , decomp. 184—187°, forming 

characteristic double pyramids. When heated with sulphuric 
acid, this yields an isomeric compound, decomp. 196 — 197°, micro- 
scopic bundles of needles. From the dioxime, when heated with 
25% hydrochloric acid, a compound is formed, m. p. 188— 189 > 
insoluble in acid, whilst the isomeric compound yields no such 
compound insoluble in acid under similar conditions. W. 0. K- 
Preparation of Intermediate Products for Dyes. [4 : 
liydroxy-1 : l'-ketodinaphthalene-3 : 3'-dicarboxylic Acid, 
and a-Naphthol-2 : 4-dicarboxylic Acid.] Society of 
Chemical Industry in Basle (Brit. Pat. 195513, addition to 

172177). — In the preparation of trihydroxy trinaphthyl methane y® 
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f m a-naphthol- ^-carboxylic acid and a tetrahalogen derivative 
f methane the above two substances are also formed as by-products. 
Their formation at the expense of the dye is favoured by increasing 
the proportion of carbon tetrachloride, using potassium hydroxide 
for neutralising the liberated hydrogen chloride, and carrying out 
the reaction in a highly diluted medium. The keto-acid can readily 
be separated from the naphtholdicarboxylie acid by taking 
advantage of the difference in solubility of the alkali and alkaline- 
earth salts of the two acids. Thus the mother-liquor from the 
dve separation may be acidified, the precipitate dissolved in sodium 
carbonate solution, and the disodium salt of the keto-acid pre- 
cipitated by the addition of sodium chloride. The keto-acid itself 
is a white powder, which decomposes without melting at about 
259°. The mother-liquor from the keto-acid separation is then 
acidified, and the precipitate extracted with boiling baryta 
water. Acidification of the extract causes the precipitation of 
a naphthol-2 : 4-diearboxylic acid, a whitish pow der, decomp, about 

286° G. F. M. 

Substitution in Vicinal Trisubstituted Benzene Derivatives. 

I. William Davies (T., 1923, 123, 1575—1593). 

The Isomeric Transformations of Cyclic 2-Monochloro- 
ketones. II. A. E. Eavorski and Vadim Nikolaevitsch 
Boshovski (J. Buss. Phys. Chem. Soc 1920, 50, 582 — 588). — 
In the first part (A., 1915, i, 411) it was shown that 2-chlorocyc/o- 
hexanone is converted by alcoholic potassium hydroxide into 
c^cZopentanecarboxylic acid, 2-chloromethylcycfohexanone behaving 
in a similar maimer. The reaction has now r been extended to 
2 -chlorocycZopentanone and 2-chlorosuberone. 

The former compound is readily obtained and boils at 80 — • 
81°/17 ifim. (cf. Koetz, A., 1913, i, 1200; Godchot and Taboury, 
ibid,, 278), dj 1*2061, df 1 ’ 1 854 : [J?J D 28*08; it is significant that 
the action of alcoholic alkali on it leads to complete resinification, 
no trace of cyriobutanccarboxylic acid being obtained. 

2-Chlorosuberone is obtained in 56% yield, b. p. 106 — 107°/24 
mra. (cf. Koetz, loc. tit.), dj 11513, df 1T328, [ifo]* 37*18; a 
dichlorosuberone, in. p. 55 — 56° after crystallisation from light 
petroleum, is obtained as a bv-product. By the action of alcoholic 
potassium hydroxide, a 50% yield of cydohexanecarboxylic acid 
is obtained from the monochloro-ketone, m. p. 29*5 — 30*5°. A 
small amount of cyc/ohexan-2-olcarboxylic acid, m. p. 108 — 109° 
(A., 1913, i, 728), is also produced in this reaction. The formation 
of the hydroxy-acid is due to oxidation, as is shown by* carrying 
out the reaction with 2-chldrocycZohexanone in the presence of 
copper sulphate, when cyriopentan-2-olcarboxylic acid is almost 
the sole product of the reaction. In the reaction with 2-chloro- 
tycfohexanone (loc. tit.), a small amount of a neutral oil w r as pro- 
duced. This is now shown to he ethyl cyc/opentanecarboxylate, 
h p. 172- — 174°/752 mm., and can be made the principal product of 
the reaction by avoiding excess of alkali ; a little 2-cycZohexanolone, 



h 680 ABSTRACTS OF CHEMICAL PAPERS. 

m. «p. 113-^-liD 0 , and cycfopentan-2-olcarboxyIic acid are aU 
produced G. A. B. 

Dehydration of Secondary-Tertiary a-AIcohols ; 
atives of Hydrobenzoin. I. Stefan Nikolaevitsch Daw 
(J. Muss. Phys. Chem. Son., 1920, 51, 97—1 28). --Some observaS 
previously published (this voI., k i,' 579) are repeated, with ^ 
additions. Triphenyl ethanol on reduction with hydriodio ^ 
undergoes molecular rearrangement, yielding ot a 34riph eny lethal . 
with phosphorus peritachlbride, triphenylchloroethylene k nJ 
duced. , ^ j 

Allyldeoxybenzoin. S. N. Danilov (J. Muss. Phys. Chm 
Soc., 1920, 51, 128 — 132), — Allyldeoxybenzoin, 

, CH^CH-CHyOHPh-COPh, 

is prepared by the action of allyl iodide on deoxybenzoin in 
presence of sodium ethoxide. The product thus obtained is a 
mixture of two isomerides ; one an oil, b. p. 178 — 1 79°/9— 10 mia 
dj. 1*0742, 1-57989, and the other a solid, m. p. 35*5°, b. p. 17&J 

179°^9 — 10 mm. Both give on oxidation p-benaoyl-p-phenylpo. 
piorac acid ; on heating with alcoholic potash, they yield a mixture 
of hydrocarbons, containing stilbene and the three phenyl butenes 
Two semicarbazones of allyldeoxybenzoin, ra. p. 177—178° and 
117’5°, are obtained, and two oximes, in. p. 140 — 141° and 127°, 
respectively. B. T. 

Disubstituted Deoxybenzoins. I. S. N. Danilov (J. Russ. 
Phys. Chem. Soc., 1920, 51, 133—438). — Two methods for the 
preparation of the hitherto unknown disubstituted deoxybenzoins 
are described. The first of these consists in heating phenyldeoxy- 
benzoin with solid sodium hydroxide and ethyl iodide in a sealed 
tube. , Better results are obtained by first forming tb^ sodium 
salt of phenyldeoxybenzoin and then heating this with ethyl iodide 
in a sealed tube. By the former method, a 15% yield and by the 
latter method a 40% yield of ethyldeoxybenzoin, m. p. 120°, are 
obtained, Attempts at the preparation of the oxime and semi- 
carbazone of this substance were unsuccessful. Reduction with 
sodium ethoxide yields a-hydroxy-app-triphenylbutane. R. T. 

The Chemistry of the Three-carbon System. I. The 
Influence of the cycioHexane Ring on the «p-py-Change. 
Stanley Francis Birch, George Arman d Robert Kon, and 
Woodford Stanley Gowan Plucknett Norris [with an Intro- 
ductory Note by J. F, Thorpe] (T., 1923, 123, 1361—1374). 

The Action of Sodium on Diphenylacetic Ester. T. 
VorlInder and Edgar Rack (Be.r., 1923, 56, [£], 1125 — 1129).— 
To explain the production of tetraphenylallene by the dry dis- 
tillation of barium diphenylaeetate, Vorlander and Siebert (A„ 
1906, i, 345) have been led to presume the intermediate formation 
of the then unknown tetraphenylacetone [dibenzhydryl ketone], 
CHPhg-CO-CHPhg. The substance, m. p. 134°, has now been 
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t red jjy the action of Bodium on diphenylacetic eater in the 
PEL state or in ethereal solution. It is identical with the 
Uuct obtained by Staudinger (A., 1911, i, 306) by the action of 
[yjg on diphenylketen. It can be distilled unchanged over 
tuSsnhoric oxide, calcium oxide, or barium carbonate. It cryatal- 
Lg unchanged from acetic anhydride, thionyl chloride, or phos- 
horvl chloride and does not react readily with phosphorus penta- 
Ejoride. It does not unite with bromine, neither does it exhibit 
r characteristic ketonic reactions w^th semicarbazide, phenyl- 
wdrazine, or hydroxylamine. When passed through a red hot 
ube it gives a mixture of products conta in ing some tetraphenyl- 
tliane, m. P- 207°. When distilled with zinc dust, it gives diphenyl- 
iiethane and other substances. It is oxidised by chromic acid in 
be presence of glacial acetic acid to benzophenone and carbon 
iioxide, by permanganate in acetone solution to benzophenone 
n d a little benzilic acid, and by nitric acid in glacial acetic acid 
olution to diphenylacetic acid. Concentrated nitric and sulphuric 
rids convert it into a mixture of nitro -compounds, m. p. (indefinite) 
40 — 145 °. Zinc and acetic acid, sodium and ethyl or amyl 
Jcohol, and boiling hydriodic acid are practically without action 
m it. Fuming hydriodic acid and red phosphorus at 200 — 210° 
divert it partly into diphenylmethane. It reacts with magnesium 
thyl iodide or magnesium phenyl bromide, but the products have 
iot been completely identified. Under the action of bromine in 
rid carbon tetrachloride solution in the presence of sunlight or 
tre light, it appears to yield a monobromo- derivative, C 27 H 21 OBr, 
n. p. about 78°, 

It appears, therefore, impossible that dibenzhydryl ketone is an 
ntermediate product in the transformation of barium diphenyl- 
wetate into tetraphenylallene. H. W. 

tis-Benzylidenediphenylacetone [Benzhydryl Styryl Ketone]. 

Edgar Back ( Ber 1923, 56, [ B ], 1130 — 1131). — The substance 
ilosely resembles dibenzhydryl ketone in its extreme stability (cf . 
Coriander and Rack, preceding abstract). 

Benzhydryl styryl ketone, CHPhiCH’CO’CHPho, pale yellow, 
msmatic crystals, m. p. 102 — 103°, is prepared by the addition 
)f aqueous potassium hydroxide solution to a mixture of benzhydryl 
nethyl ketone and benzaldehyde dissolved in alcohol. The corre- 
sponding dibromide crystallises in colourless needles, m. p. 147 — 
150°. It is transformed by magnesium phenyl bromide in ethereal 
solution into ^hh-tetraphenylbutane-^-one, CHPh 2 *CH 2 CO*CHPh 2 , 
Joiourless, prismatic crystals, m. p. 89 — 91°. 

Benzhydryl p -methoxystyrul ketone forms pale yellow crystals, 
a. p. 130—131°. H. W. 

The Action of Sodium on (S(3-Diphenylpropionic Ester. 

U. Vorlander, Edgar Rack, and Walter Leister (Ber., 1923, 
[B]t 1131- — 1135), — Methyl pp-diphenylpropionate, m. p. 48°, 
or ethyl pp-diphenylpropionate, b. p. 183 — 185° /15 mm., is con- 
verted by sodium in the presence of anhydrous ether at the atmo- 
spheric temperature into a mixture of acc^ktraphenylhezcanc-y-ol' 
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S-one, CEFh 2 *CH 2 -CH{OH)'CO*CJEL-CHPli 2 , small, colourless 
or needles, m. p. 147 — 148°, and aa££- idraphenylhexam-yldc? 
CHPhjKjHj'CO'CO^CHa'CHPhg, short, yellow prisms, m. p, 
189°, which are separated from one another by taking advanu 
of their widely differing solubilities in alcohol. The hexaj 
converted into the diketone by treatment with nitric acid (d iJt 
on the steam-bath, whereas the reverse transformation is eflfectS 
with fuming, aqueous hydriodic acid and red phosphorus, 
diketone is oxidised by chromic and acetic acids mainly to go a 
phenylpropionic acid. The hexancolone gives an acetate, colour 
less, lustrous needles, m. p. 98°, and an oxime , small, colour]^ 
needles, m. p. 169°. The hexanedione yields a mmoxin, 
CaoT^OgN, colourless rodlets or needles, m. p. 162° after softeni^ 
at 158°, a dioxime, C 30 H 2H O 2 N 2 , colourless, lustrous needles, nTp 
.211 — 212° (decomp.), and a phenyUmzone, C 42 H 38 N 4 , pale yellow 
needles, m. p. 198—203°. a Tclraphc nylhcxanc-y-ol, colourless 

needles, m. p. 139—341°, is prepared by the reduction of the keto- 
alcohol or the diketone with sodium and boiling amyl alcohol 
acc(£-Tetraphenyl-n-hexane, colourless leaflets, m. p. 124—125“ ig 
obtained from the keto-alcohol or the diketone by means of iuc 
dust and concentrated hydrochloric acid in the presence of acetic 
acid or from the keto-alcohol by the action of amalgamated zinc 
and concentrated hydrochloric acid. It could not be prepared 
by these methods from aa££-tetraphcny]hcxane-y-ol. 

The action of sodium on afl-diphenylpropionic ester does not 
yield a crystalline condensation product. H. W. 

(3-Phenylbenzylideneacetophenone j Phenyl Diphenylviuy] 
Ketone]. D. Vorlander, Johannes Osterbubg, and 0 m 
Meye ( Ber ., 1923, 56, [5], 1136 — 1144). — The experiments were 
undertaken with the object of obtaining tetraphenylallene, 
CPh 2 *CICPh 2 , from a ditertiary alcohol, OH*CPh 2 , CH 2 *CPh 2 ‘Ofl, 
The action of magnesium phenyl bromide on an ethereal solution 
of dibenzoylme thane does not proceed beyond the stage which 
results in the formation of ^-hydroxy- (J fi - diphe nylprop iophnom, 
OH*CPh 2 *CH 2 *COPh, colourless prisms, m. p. 119°, which is also 
obtained from methyl or ethyl malonatc and magnesium phenyl 
bromide even when a large excess of the latter is employed. It is 
converted by -potassium hydroxide solution into a mixture of 
benzophenone and acetophenone and by aqueous hydrochloric 
acid into phenyl diphenylvinyl ketone, CPh 2 .'CH'COPh, pale yellow 
prisms, m. p. 91°. The latter substance and several related com- 
pounds (tetraphenylpropylene, tetraphcnylallene, etc.) exhibit the 
property of remaining viscous for weeks or months in the super- 
cooled condition at the atmospheric temperature. They do not 
immediately solidify when seeded, although crystallisation ran 
then be generally induced by a slight rise of temperature. It can 
also be caused by chemical agents. Thus the ketone remains & 
an oil when the solvent is removed from its ethereal solution, b« 
crystallises if the ethereal solution is evaporated in contact n 
dilute sulphuric acid. Substances with unsymmetrical, branch 
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F angular molecules appear particularly prone to remain liquid 
i the undercooled state. ^ - 

Hvdroxydiphenylpropioplienone is converted by phenylhydrazine 
i acetic acid solution into a substance, lustrous, yellow 

jaflets, m . p. 222—223° ; the compound is derived from phenyl 
iphenylvinyl ketone, and appears to be a tetraphenylpyrazoline. 
’henyl diphenylvinyl ketone appears to be converted by hydroxyl- 
mine into a normal oxime, C 21 H 17 ON, colourless, transparent 
►aflets, m. P- 1^6°. With a molecular proportion of bromine in 
Uoroform solution the ketone gives a monobromo-deriv&tive, 
tpjj ;(j3r’C0Ph, prismatic crystals, m. p. 168° after softening 
t 155°, Beduction of the ketone with zinc dust and glacial 
cetic acid yields the pinacom of diphenylpropiophenonc, C 42 H 38 0 2 , 
olourless needles, in. p. 192°. The ketone does not react readily 
ith hydrogen chloride, hydrogen bromide, or picric acid under 
idely varied conditions ; with a saturated solution of hydrogen 
romide in glacial acetic acid at 100°, it gives a bromide , pale 
eUow needles, m. p. (indefinite) 135 — 137°, which is possibly not 
omogeneous. It reacts with ethyl malonate in the presence of 
)dium ethoxide, but the product of the action has not been fully 
ivestigated. It does not appear to react with concentrated 
ilphuric acid. Phenyl styryl ketone, on the other hand, com- 
ines with sulphuric acid in the presence of benzene, giving a 
rnpcnmd, C 15 H 12 0,2H 2 S0 4 , whilst phenyl methoxystyryl ketone 
ives a similarly constituted substance, reddish-violet crystals. 
Phenyl diphenylvinyl ketone is converted by magnesium phenyl 
romide in the presence of ether into tctrapkenylpropylene alcohol, 
hich is smoothly transformed by boiling acetic anhydride into 
jtraphenylallene. 

Benzylidencacetylacctone hydrochloride-5 exhibits a pronounced 
mdency to the further addition of hydrogen chloride when it is 
ery powerfully cooled. Benzylideneacetylacetone reacts in the 
sual manner with ethyl sodiomalonate, giving a monobasic acid, 
^lourless crystals, m. p. 128 — 130°. Anisylideneacctylacetone 
jadily yields a hydrocMoride, C 13 H 15 0 3 C1, colourless, slender 
ecdles, m. p, 48 — 50° ; benzylidcnebenzoylacetone reacts with 
ydrogen chloride, but the product could not be isolated. Ethyl 
)diomalonate and benzylidencbcnzoylacetone give the monobasic 
oid, CULxjOs, m. p. 54°. H. W. 


The Action of Benzene and Aluminium Chloride on a(3-Un- 
aturated Ketones and their Halogenated Derivatives, D. 
oblander and Alexander Friedberg (Ber., 1923, 56, [5], 
144—1150). — The action of benzene and aluminium chloride on 
number of unsaturated diketones has been studied. The change 
PJj® 3 * 8 f° occur only with those compounds which unite readily 
ith hydrogen chloride, and consists therefore in the substitution 
be [3-ehlorine atom of the primarily formed hydrochloride by 
nSng an ^ n °^ * n Edition benzene at the oc(3-unsaturated 

Phenyl styiyl ketone, benzene, and aluminium chloride give 

bb* 2 
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diphenylpropiophenone, m.-‘ jp. 96°; resinous products are a k 
formed and a portion of the unsaturated ketone is _ deeomp^ 
with production of acetophenone. The side reactions ca tt ^ 
largely avoided by using phenyl styryl ketone hydrochloride^ 
place of the ketone, or by a preliminary saturation of the sol^ 
of the latter in benzene with hydrogen chloride. Under simile 
conditions, phenyl p-methoxystyryl ketone remains unchanged 
On the other band, phenylanisylidenepropiophenone, m. p, jjo® 
is obtained from magnesium phenyl bromide and anisylideneaceto! 
phenone, which therefore resembles closely phenyl styry] 
in its behaviour towards this reagent. Phenyl styryl ketone 
dibromide, benzene, and aluminium chloride yield aPfi-triphenyi. 
propiophenone, CHPhg’CHPlrCOPh, colourless needles, m. p, igjy 
which is also obtained in a similar manner from bromodiphmji 
propiophenone, m. p. 160 — 162°. Benzylidenemonthone giy^ 
menthone and diphenylmetkylinenihone , C lft H 17 0 - CHPh 2) m. p 
157°. 

pfhDiphenylpropiophenone is converted by hydrogen chloride 
in the presence of benzaldehyde to ^diphenyia-benzylidmpn- 
piophenone hydrochloride , CHPh 2 ■ CH Bz *C H Ph 01, needles, m, p, 
185°, from which the benzylidene group is removed by treatment 
with aluminium chloride and warm benzene. 

The additive compound, OgjHjgO^S, of phenyl styryl ketone and 
benzenesulphinic acid is obtained from its components in ethereal 
solution or when a solution of the ketone in benzene is saturated 
with sulphur dioxide and subsequently treated with aluminium 
chloride. If the latter reaction is prolonged the henzenesulphiny] 
residue is replaced by phenyl, thus yielding diphenylpropiophenone. 
Phenyl p-methoxystyryl ketone, benzene, sulphur dioxide, and 
aluminium chloride similarly yield the additive compvuv.l 
C s fi 2 fi 4 S f colourless crystals, in. p. about 177° (decomp.). 

Distyryl ketone and benzenesulphinic acid give the product, 
C23H20O3S, colourless needles, in. p. 168 — 170°, and 1 : 3-clibenzyl- 
idenecyc/opentan-2-one gives the substance, 0251123038, m. p. 155 ; 
in neither case could the ketone be caused to combine with more 
than one molecular proportion of benzenesulphinic acid, B, W. 


The Additive Products of a-TJnsaturated Ketones and 
Mercury Halides. D. Vorlander and Egon Eichwald (her., 
1923, 56, [B], 1150 — 1152). — The additive compound of phenyl 
styryl ketone and mercuric chloride, C 15 H ]2 0,HgCl 2 , pale yelM 
needles, decomp. 92— 93°, is obtained when a hot, concent-xateo 
solution of its component in alcohol i3 allowed to cool ; it ; appea 
to have a limited ability to unite with hydrogen chloride. 
compound from phenyl styryl ketone and mercuric bromide 
pale yellow, prismatic crystals, decomp. 88—90°. Pbmyl P' . 
oxystyryl ketone mercuric chloride, C w H 14 0 2 ,HgCla, crys 
pale yellow needles, decomp, about 114°, whereas the eor j es ^ ^ 
compound with mercuric bromide, pale yellow needles^ acco _^ 
at 115 — 117 s . Dip- mdhoxystyryl ketone mercuric erm > 
C 19 H 18 0 3 ,HgCl 2 , decomp, about 159°, is also described. 



ORGANIC CBBMlSfRY. 


i. 085 


Velocity of Addition of Hydrogen Chloride to «-Un- 

ttirated Ketones. D. X^rlAndek and Egon Exchwa^i) (Ber. y 
923, 56, [B], 1153— 1156).— The rate of combination of hydrogen 
hloride and certain a -unsaturated dik^tones to form the so-called 
^hydrochlorides has been measured in glacial acetic acid at 65°. 
Lliquot portions of the solution after definite intervals of time are 
,oored into water and the combined acid in the precipitated mixture 
( ketone and ketone hydrochloride or the hydrochloric acid in the 
titrate is estimated. Under suitable^ conditions, the additions 
ake place in accordance with the law of mass action, and are 
atalytieally accelerated by excess of hydrogen chloride. Since, 
toweVer, the presence of the latter facilitates the dissociation of 
he additive compounds probably by altering the nature of the 
oediurn, the expected bimolecular course of the change has not been, 
ibaerved. In the presence of a large excess of hydrogen chloride, the 
reaction is of the first order. The velocity of addition of hydrogen 
chloride to phenyl styryl ketone dissolved in glacial acetic acid is 
eighteen times greater than that observed with anisylidenedibenzyl- 
ketone, which exceeds that of benzylidenedeoxybenzoin. 

In the case of acetophenone, the formation of a B hydrochloride 
is facilitated by the introduction of a benzylidene residue, but 
hindered by an anisylidene group, in the case of dibenzyl ketone, 
on the other hand, the anisylidene derivative gives a very stable 
^-hydrochloride, whereas the benzylidene compound does not unite 
with hydrogen chloride to yield a J5-salt. Conversely, the tendency 
to yield A -additive compounds preponderates in the case of the 
anisylidene derivative of acetophenone. It appears, therefore, 
that the readiness of formation of rt-derivatives is paralleled by 
difficulty in the production of ^-compounds and vice versa. H. W. 

Benzopyrylium Salts of Distyryl Ketones. II. Salts and 
Metallic Complexes of 4'-Dimethylamino-2-styrylbenzo- 
pyrylium. Johannes Sybrandt Buck and Isidor Morris 
Heilbron (T., 1923, 123, 1395—1404). 

The Mobility of Symmetrical Triad Systems. II. The 
Conditions Relating to Systems Terminated by the o-Phenylene 
Group. Derivatives of Indene. Christopher Kelk Ingold 
and Henry Alfred Piggott {T., 1923, 123, 1469—1509). 

A New Method of Preparing Dibenzoylethylene and Related 
Compounds. James B. Conant and Robert E. Lutz (J. Amer . 
them. Soc ., 1923, 45, 1303 — 1307). — ^ raws- Dibenzoylethylene is 
prepared in 74% yield by gradually adding fumaryl chloride to a 
suspension of aluminium chloride in ben*ene, and decomposing the 
product by means of ice. The use of toluene in place of benzene 
leads to the formation of imns-dMuoylethylene, C 2 H 2 (CO*C 6 H 4 Me),, 
Pale yellow needles, in. p. 148°, yield 75%; this is converted into 
C 18 -ditoluoykthykne, colourless needles, m. p. 123°, by the action of 
th r ^ ace .t° n . e solution, the reverse change being effected by 
Li? °i- i0C ^ ne * n chloroform solution. Either isomeride is 
lmt ii i. citoJuoylethane by means of sodium hyposulphite in 
/),' rf ii , s °hdion, 0r by means of zinc and acetic acid, trans- 
p 'cmrobenzoykikylene, pale yellow crystals, m. p. 172°, is 
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formed by the gradual addition of aluminium chloride to a 
of fumaryl chloride, carbon disulphide, and chlorobenzene tJ 
whole being subsequently heated at 45 — 50° for two and a y 
hours and decomposed by means of ice, yield 51%. 
cJdorobenzoylethyUne, slender, white needles, m. p. 102°, is 
from the <raws-isomeride in chloroform solution by the a#? 
of sunlight ; the transform is reproduced in the presence of io^ 
Li-p’Chlorobenzoyleihane , colourless crystals, m. p. 151°, is obtainerf 
by the reduction of the cis- or /mm, 9-form of the ethylene derivative 
by means of sodium hyposulphite, or of zinc dust and acetic aeii 
trails -Zb'- (2 : 4 : C 4rim&hylbenzoyl)eihykne, pale yellow crystal* 
m. p. 174°, is produced in 75% yield from fumaryl chloride 
aluminium chloride, mesitylene, and carbon disulphide; when^ 
alcoholic solution containing a slight amount of undissolved mV 
stance is exposed to sunlight in a quartz vessel, incomplete con. 
version occurs to cis-di-2 : 4 : (y-trimethylbmzoylethylene , colour, 
less needles, m. p. 120°. Either the cis- or trans- isomeride is reduced 
to di-2 : 4 : Q-trimethylbenzoylethane, colourless crystals, m, n 
138-5°. Di-p-methmybenzoylethylene has been obtained as a 
pale yellow solid, m. p. 165*5°, from fumaryl chloride, aluminium 
chloride, carbon disulphide, and anisole. The yield is poor, and 
so far, a colourless isomeride has not been prepared. W. S. N. 

Quinonemethides [Methylenequinonesj and Pseudophenol- 
halogenides. Hans Lin deman n ( Annalen , 1923, 431, 270— 300) 
—Although the pseudophenolhalogenides (o- or p-hydroxybenzy 
halides) give acetates on treatment with acetyl chloride, they dc 
not give salts by the action of alkali, but are converted into insoluble 
products. Zincke’s explanation (A., 1907, i, 322), that these com 
pounds possess a semiquinonoid structure but are capable of react 
mg in the hvdroxybenzenoid form, is insufficient, since an equili 
brium between such forms would unquestionably be disturbed ii 
the presence of alkali, with formation of the normal alkali salt 
It is now suggested that actually a salt is first produced, but con 
currently hydrogen halide is eliminated giving a quinonemethid* 
(methylenequinone), which then undergoes polymerisation. Thi 
possibility of tautomerism is, of course, not excluded. 

The existence of derivatives of methylenequinone, unsubstitutec 
in the methylene group, has been questioned by Pummerer (A. 
1915, i, 417), dimeric formulae being assigned to these compounds 
Nevertheless, whilst the polymerides of methylenequinone^ noi 
substituted in the methylene group, are yellow and dimeric, tiw* 
derived from methylene substituted quinonemethides are colour; 
less, and nearly always tri meric. This difference is unexplained 
by means of Pummerer ’s formulae. In order, therefore, to obtau 
further evidence on the subject, methylenequinones cont&unnj 
halogen in the methylene group have been prepared from » 
corresponding p-hydroxybenzylidene halides, and their reaction; 
investigated. 

The benzylidene halide is prepared by the action of phosphorui 
pentahalide in benzene solution on the relevant aldehyde, m 
which it is reconverted by means of hot glacial acetic acid, or Q 
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I uetms or alcoholic alkali. If the reaction with alkali is con- 
cted in the cold, an unstable blue intermediate compound is 
med; it is suggested that the change takes place through the 
jjjone halogen methide. In prolonged contact with cold alcohol, 
more rapidly in the boiling solution, the benzylidene halide is 
averted into the aldehyde. If, however, it is quickly dis- 
ved in cold alcohol, or if an ethereal solution is shaken with 
neons sodium acetate, hydrogen halide is eliminated with form- 
on of the quinonehalogenmethide, the reverse change being 
(fleeted by means of hydrogen halide in glacial acetic acid solution, 
[be action of hydrogen chloride on a quinonebromomethide gives 
l flhydroxybenzylidenechloridebromide, from which hydrogen 
jromide, not hydrogen chloride, is eliminated by the action of 
dcohol or sodium acetate. 

The quinonehalogenmethides described are unimolecular, but 
wlymerise somewhat readily, particularly in hot benzene solution. 
Moreover, they exhibit no tendency to form ethane derivatives 
cf. Fries and Kann, A. f 1907, i, 613), but are converted with 
iitraordinary ease by means of aqueous alkali, or even hydro xylic 
Events, into the original hydroxy aldehydes. The dimeric 
itructure is therefore excluded for these quinonehalogenmethides. 

During the reaction with alkali, a blue coloration appears, which 
nay be due to an intermediate compound containing bivalent 
iarhon. This is most readily observed when gaseous ammonia 
s led into a benzene solution of the halogenmethide, or of the 
jenzalhalide ; a blue precipitate is formed, which gradually changes 
nto the yellow benzalimine. The latter immediately passes into 
he aldehyde in contact with warm dilute acid. The same anil 
s formed by the action of aniline on the halogenmethide, the 
Denzalhalide, or the original aldehyde. 

The action of warm acetic anhydride and concentrated sulphuric 
tcid on 3 : 5-dibromo-4-hydroxybenzaldehyde gives the triacetate , 
DAc-CgH^BiyCI^OAc^ (1), m. p. 125°, which is converted by 
wiling with dilute hydrochloric acid and acetic acid into the mono - 
Ketate, OAc*C 6 H 2 Br 2 *CHO, m. p. 112°, The solid sodium salt of 
he aldehyde reacts at 100° with dimethyl sulphate, giving 3 : 5- 
libromAmelhoxybenzaldehyde, white needles, m. p. 82 — 86°; the 
.atter is converted by warming with phosphorus pentabromide 
into 3 : f)4ibromoA-methoxybenzylidene bromide } large, white leaflets, 
at p. 60—04°. Incidentally, anisaldehyde is converted by treat- 
ment with bromine in glacial acetic acid solution into 3 : 5-dibromo- 
bmethoxybenzoic acid. The following compounds, the reactions 
n which are described above, have been obtained. 3 : 5-Dibromo- 
riTT -p 4 - hydroxybenzylidene bromide f white needles, m. p. 

98--10U5 0 , anc i fts aceto/e, m. p. 80°. 3 : 5-Dibromo - 
V quinonebromomethide (annexed formula), small, yellow 
H C/ \ch needles, m. p* 120°. 3 : 5-Dibromo-4:-hydroxybenzyl- 
BrC C'R ^ ene cMwide bromide , 0H*C 6 H 2 Br 2 *CH01Br, white 
\/ r needles, m. p. 70 — 74°. 3 : 5-DibromoA'hydroxy- 

CO benzylideneaniline > large, orange prisms, m. p. 150 — 
I, 152°. Unstable, yellow imine of 3 : 5-dibromo-4- 

1 ox ybenzaldehyde. 2-Hydroxy A : 6 dimtihylbmzaldchyde, large, 
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colourless, vitreous needles, m. p. 48°, is obtained as a by-pro^ 
in the preparation of 4-hydroxy-2 : 6-dimethylbenzaldehy(^ 
the action of hydrogen cyanide on xylenol in the pxeaej!l 
of aluminium chloride. It is volatile in steam 
a phenylhydrazone , m. p. 127°. 3 : 5-DibromoA-hydroxy.2 : 
methylbenzaldehyde, Jong, white needles, m. p. 181°, is obtained L 
the bromination of 4 hydroxy-2 : 6-dimethylbenzaldehyde in gjjv 
acetic acid solution. It gives an acetate, large,, white leaflets, m B 
149°, and a triacetate. , white needles, m. p. J14°. 3 : 5-ZbirotRo 
4- hydroxy -2 : 6 -dimeihylbenzylidene bromide, long, white needle 
m. p. 154°, its acetate, white prisms, m. p. 152°, and its anil , whit* 
prisms, m. p. 212°. 3 : S-Dibroim- 2 : 6-dimdhylqu inonebrom. 

methide, m. p. 200° (indefinite). 3 : 5-Dibromo4-hydroxy-'2 : 
methylbenzylidene chloride, white needles, in. p. 153°, does 
depress the melting point of the corresponding bromide. 3 : 5 . 2 ),'. 
bromo- 2 : Q-dimethylquinonechloroTnethide , pale yellow needles, m. p 
132°. 3 : r^Dihromo-4 -hydroxy -2 : 6 -d methylbenzylidene ehforifa 

bromide, white needles, in. p. 151°, does not depress the melting 
point of the bromide or chloride, and gives an acetate, m. p. 138°. 

The author describes an apparatus (of. Ziegler, A., 1921, i, 165) 
by means of which one litre of anhydrous hydrocyanic acid may be 
prepared in one hour. W. S. N. 

Derivatives of {3-Methylanthraquinone. II. The Synthesis 
of Chrysophanic Acid. [1 : 8-Dihydroxy~3~methylantlira- 
quinone,] R. Eder and C. Widmer (Helv. Ckim. Acta, 1923, 
6 , 419—424; cf. A., 1922, i, 260).— The condensation of et-nitro- 
phthalic acid with r/i- cresol in presence of aluminium chloride is 
much improved if a large excess of m-cresol is used instead of an 
indifferent solvent, and if the use of any alkali is avoided a 40% 
yield of 3-nitro-o-3'-hydroxy-y?-toluoylbenzoic acid is obtained. 
Under the same conditions but using a-nitrophthalic anhydride, 
the yield of the same product is practically theoretical. In a similar 
manner, a-acetylaminophthalic anhydride can be condensed with, 
m-cresol to give 3-amino-o-3'-hydroxy-p-toluoylbenzoic acid, and 
a-hydroxyphthalic anhydride with m-cresol to give 3-hydroxy- 
o-3' -hydro xy-j:)-toluoylbenzoic acid ; the yields are, however, com- 
paratively poor. The above 3-aniino-o-3 / -hydroxy- j p-toluoVlbeiizoic 
acid, when heated at 150° with concentrated sulphuric acid, is 
converted into $ -amino - 1 -hydroxy -3-methylanthraquin one, lustrous, 
bronze needles, m, p. 245—246°. • In boiling sodium hydroxide 
solution, it is sparingly soluble with a reddish -violet colour, and in 
concentrated sulphuric acid it dissolves with an orange-yellow 
colour. From a mixture of pyridine and water, it crystallises in 
violet-black needles containing pyridine. By diazotising in con- 
centrated sulphuric acid and subsequent heating, it can be converted 
into chrysophanic acid. When 6 -amino-o- 3 '-hydroxy-p-toluoyl- 
benzoic acid is heated in sulphuric acid it forms 5-arnino-l -hydroxy - 
3-rne^yhntkraquinone, bronze needles, m. p. 248 — 249°, which can 
also be diazotised and converted into the previously descri 
1 ; 5-dihydroxy-3-methyIanthraquinone. "* 
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A New Class ol Free Organic Radicles. III. RoAnd 
Scholl and Herbert HAhle (Bet., 1923, 56, \B\ 1065—1075* 
cf. A., 1921, i, 872; this voL, i, 584).—' The qnly method of pre- 
parative imfwrtance for the production of the benzoyloxanthronyls 
has consisted hitherto m the reduction of 1-benzoylanthraquinones 
with metallic powders in the presence of concentrated sulphuric 
acid. This process, however, only leads readily to the isolation 
of homogeneous substances when the sulphates are insoluble or 
sparingly soluble in cold concentrated sulphuric acid. An alter- 
native method is now described in which the 1-benzoylanthra- 
quinones are reduced to the corresponding quinols, and the latter 
are converted by dehydrogenation and d ^proportioning into the 
required compounds in accordance with the scheme : 


3CJ 


' H ‘ < C(OH) >C « K ^ COAr ^ 2C « H 4< / 


CO, 


\ 


CAr 


C 8H 4 <p ( ^ ,f i ) >C 6 H 3 -COAr. 

p-CMorobenzoylanthraquinone is reduced by zinc dust and 
glacial acetic acid to p-chlorobenzoylanthraquinol under conditions 
wiich are very exactly described in the original, and the reddish- 
brown solution is poured into boiling concentrated hydrochloric 
acid which contains sodium chloride and a little potassium di- 
chromate. A vigorous action is observed whereby the green 
oxonium chloride ,s produced. The mixture is poured into amSa 
nd the precipitated p-chlorobenzoyloxantbronyl is crystallised 
from acete anhydride containing a little sodium acetate ? 

m/of r th t B ed K treatn l ?Ilt W *u h b °! lulg adds causes the disproportion- 
n o{ the benzoyloxanthronyls to benzoylanthraquinones and, 

probably, arylanthraquinonylcarbinols, C G H 4 <^>C G H a -CHAr-OfT 

thronvl dttXedT^i di . s P ro P° rt i olli ',g of p-ehlorobenzoyloxan- 
tStL mth >, d ln . mtr °b enz£ne has been investigated further by 

Uheatmmuheri 0 ? 1116 Sol ? tion - The change «*»» very *>owIy 
in darkness, somewhat more rapidly 

lours in dimn^*’ and ^completely m about one and three-quarter 

* h ' 

dkalta, o^hSorurt -°M ^ benzoyloxanthronyls by acids, 
hans-es hJ nntvef n trlc b Ior !de is described; the course of the 
g nas not yet been elucidated definitely. H. W. 

9.5 — 2(Kj 1De ,°/ e '4 Cusmano ( Qazzelta , 1923, 53, i, 

elatiorZip to /920 J 346).-I„ spite of its 

isviour not of tt!m ^ m ’ betocmeole exhibits the chemical be- 

specialiy of clnhor • ’ tat ° f , the hie ^ lie - terpenic ketones, 

‘ camphor. It is now found that the a-carbonylic 
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derfrative of ketocineole, to which the name diketocineole is gjy^ 
is a yellow compound behaving solely as a diketone and is hence 
closely analogous to camphorquinone. 

Oximinokeiocineole (annexed formula), prepared by the action 
of ethyl nitrite on ketocineole in presence qJ 
sodium or, better, of hydrochloric acid, fonng 
large crystals (-hH 2 0), m. p. about 90° ^ 
(anhydrous) 132°. When treated with phenyl. 

I wrnog i hydrazine, it yields diketocineole oxime 

Jitt Att f , *N"OTT hydrazme, Ci 6 f^ 2 i^A^ 3 > which forms pale yellow 

2 * crystals, m. p. 186°. Diketocivieole dioxin^ 

CinH 1B OdSi 2 , separates in minute crystals, m. p. 195° (decomp.), ^ 
when dissolved in ether containing nitrous fumes gives, not the 
diketone, but the anhydride of the dioxime or furazan, C w H 14 0^ 
which forms lozenge-shaped crystals, m. p. 89 . 

Diketocineole (annexed formula), obtained by heating oxhaino- 
ketocineole in acetic acid solution with sodium 
CH 2 — CMe— CO hydrogen sulphite and decomposing the resulting 
compound with dilute hydrochloric or sulphuric 
acid, forms colourless crystals (+H a O) with a 
rhombic base and becomes yellow and volatile 
when dehydrated in a vacuum over sulphuric 
acid. It reduces neither Fehling’s solution nor 
ammoniacal silver nitrate solution, and gives no coloration with 
ferric chloride. When oxidised with 2% permanganate solution, 

. , . , . CH ft ’CMe(C0 2 H)*0 

it gives a good yield of cmeolic acid, ^ -CH(CO .H)-6Me,' 

T. H. P. 

Homologues of Camphor. II. p-Methylcamphene aid 
B-Methylcamphenilone. S. S. Nametkin ( J . Buss : Phys. Chen. 
Soc. 1920, 51, 139 — 144). — 6-Methylisobomeol (cf. this vol., i, 586) 
when heated with potassium hydrogen sulphate, loses water.yield- 
ine a- and B-methylcamphenes, principally the latter. p-Methyf- 
camphene, b. p. 170-170‘5°/760 mm., m. p. 98-100° when wamd 
with glacial acetic acid yields aeetyl-6-methyhsohomeol, vta* 
on hydrolysis gives the corresponding alcohol. p-Methyleampiiene, 
on treatment with oxides of nitrogen and subsequent wanning wi 
alcoholic potash, yields p-methylcamphenilme m p. 14W* 
semicarbazone, m. p. 231 — 232° (decomposition), ,of which iis prepay 
The action of sodamide on p-methylcamphemlone u ' 
amide of (3 - methylcamphenylic actd, O 10 H 19 ON, m. p. *>■ ^ ^ 

Homologues of Camphor. HI. Tertiary Methyl^ 
Alcohol and its Dehydration. S. S. Na ^ ki « *^141; 
Schlesikger (J. Ru*s. Phys Chem. Soc., 1920, 5 » * lMa 

cf. preceding abstract). -Tertiary methylbornyl alcohol ^m 
water, yielding, not methylfenchene, as might be 
but a-methylcamphene, which was previously obta ^ 
dehy4rat?on of tertiary raethylisobornyl alcohol, 
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rpjj 0 Conversion of Carvone into Carvacrol. Friedrich 

Ucster {Chem. Ztg 1923, 47, 4$9).— ef-Carvone was heated for 
• ve ^urs at- 205° and, after cooling, the carvacrol estimated by 
xtraction with 5% potassium hydroxide. The quantity of earva- 
jol formed was inappreciable. This observation is in agreement 
pith that of Baeyer (A., 1894, i, 297), who found that carvone 
emains’ unchanged when boiled for one hour, whilst eucarvone, 
mder similar conditions, undergoes complete transformation, and 
ontrary to that of Dormaar (A., 1905, i, 222), according to whom 
arvone, when heated at 205° for five hours, undergoes 36% 
ransformation and eucarvone only 21%. W. T. K. B. 

Higher Terpene Compounds. VIII. The Constitution of 

ijerolidol (Peruviol). L. Ruzicka ( Helv . Chim. Acta , 1923, 6, 
. 83 — 492). —A comparison of the physical and chemical properties 
f the aliphatic sesquiterpene derivatives farnesol and nerolidol, 
in the one hand, with those of geraniol and linalool, on the other, 
uggests that nerolidol bears the same relation to farnesol as linalool 
toes to geraniol. The hydroxyl group of geraniol and farnesol is 
ar more reactive than that of linalool and nerolidol. These con- 
iderations suggest that nerolidol, like linalool, is a tertiary alcohol, 
ind its molecular refraction indicates the presence of three double 
jonds, but not of conjugated double bonds. The probable constitu- 
ion of nerolidol is therefore 

CMe 2 :CH*CH 2 -CH 2 *CMe:CH-CH 2 ;CH 2 «CMe(OH)-CH:CH 2 . 

[n confirmation of this reasoning, it is found that nerolidol is 
oxidised by chromic acid to farnisal, just as linalool is oxidised to 
sitral, and by the action of acetic anhydride on nerolidol it is 
^inverted into farnesol, just as linalool is converted into geraniol. 
The hydrolysed product of the action of acetic anhydride on nerolidol 
lave on distillation three fractions. The first fraction consisted 
principally of sesquiterpenes, a considerable proportion of which 
(insisted of farnesene ; the second consisted of unaltered nerolidol, 
nd the third contained the farnesol, which was identified bv its 
emicarbazone [cf. 1923, July]. E. H. R. 

Higher Terpene Compounds. IX. The Complete Syn- 
hesis of df-Nerolidol and Farnesol. L. Ruzicka (Helv. 
Mm. Acta , 1923, 6, 492—502; cf. preceding abstract). — The 
ynthcsis of dJ-nerolidol was accomplished in the following manner. 
p-Dihydro-fjonone, CMe 2 :CH-CH 2 -CH 2 'CMe:CH-CH 2 *CH 2 *COMe, 
,as condensed with acetylene and sodamide, giving in almost 
uantitativc yield hom^eranyl-eihinylmethykarbiiiol, or dehydro- 
iMrolidol, CMe 2 :CH*CH ft *CH 0 , CMe:CH , CH 2 *CH 2 t CMe(OH)*C:CH. 
IS A-cn a 0 colourle ss oil with a faint odour, b. p. 146— 147°/12 mm., 
1 1 1*4789. Its phenylurethane could not be crystallised, 

y reduction with sodium in ether solution, this gave dl -nerolidol, 
ei™*? 89 W ^ 1 a pleasant odour, b. p. 145 — 146°/12 mm., 

r.™ /0'3 mm., rfi« 0-8788, tt},« 1-4801. This did not give a 
ystaui ne phenyl- 0 r naphthyl-urethane. It was identified by 

ersion by acetic anhydride into farnesol (cf. preceding abstract). 

* ami "BM-form of nerolidol is possible, and four stereoisomeric 
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forms of farnesol. Whilst the densities of natural and synthetic 
nerolidols are the same, farnesols of different origins differ cob. 
siderably. If, as has been suggested, geraniol is a (mns-form, then 
since the above synthesis starts from geraniol, the synthetic 
dlnerolidol probably has the trans-form 

H*C-CH 2 -CH 2 *CMe(OH)‘CH:CIL 

CMe 2 C:CH‘CH 2 -CH 2 -C*Me 

and the farnesol prepared from it has either a Irans-cis- or a (ran?, 
transform , or is more probably a mixture of the two, just as a 
mixture of geraniol and nerol is formed by the action of acetic 
anhydride on linalool. 

When farnesol is heated at 170° and 12 mm. with potassium 
hydrogen sulphate, a sesquiterpene distils over, b. p. 128 — 130°/12 
mm., dj 8 0*8385, nj* 1*4965, which from its molecular refraction is 
taken to be farnesene. Its constants agree with those of the 
aliphatic sesquiterpene found by Semmler and Spornitz in Java 
citronella oil (A., 1914, i, 193). When this farnesene is heated at 
140° with 90% formic acid it is converted into a monocyclic sesqui- 
terpene, b. p. 126— 128°/12 mm., dj 6 0*8776, n}, 8 1*4961. It appears 
to be the same product as that obtained from nerolidol in the same 
manner. . 

Geranyl chloride can be obtained by the action of phosphorus 
pentachloride on geraniol in light petroleum, but is best prepared 
on a large scale with phosphorus trichloride by the method of 
Tiemann and Schmidt (A., 1896, i, 382). E. H. K. 


Pinane. S. S. Nametxin (J. Russ. Pkys . Chem. Soc 1920, 51, 
147—151) —pincne on reduction by the Sabatier-Senderens process 
(Zielinski, Ber ., 1911, 44, 2782) gave a mixture of hydrocarbons not 
possessing the’ pinene structure, principally wojaomylane. This 
work is repeated at a lower temperature (155 — lSSinstead of 180 ), 
when a product, b. p. 155 — 156°, d 0*8606, 1*4669, [a] D - 42*38 , 

is obtained, which is probably pinane , C l0 H 18 , as its refractive index 
corresponds with the presence of the pinene ring. It does not react 
with nitric acid, d 1*4, even on warming; with bromine it slowly 
evolves hydrogen bromide. B itropinane, C 1 qH 17 *N0 2 , b. p. 134— 
135°/23 mm., df 1-0416, 1*4814, was prepared and appears also 

to possess the pinene structure. ™ 


Fenchylene. II. S. S. Nametkin and (Bfcu) A. K. 
Rushenceva (/, Russ. Phys. Chem. Soc., 1920, 51, 1j2- > 
cf ibid., 1916, 48, 450).— Two amides of xanthylwofenchyl alcofloi, 
C m M 17 6.C-S-NH ! , one m. p. 69-70“, if 0-8134, [«l,-37 ; 77'> 
the otier an oil, are obtained by the action of 10% ammonia o 
corresponding methyl or ethyl esters. The solid amide g% 
hydrolysis pure Mafenchyl alcohol, m. p. 60— 61 , L“Ji> ^ 
in alcoholic solution, dj 6 0*8037; both amides on hea mg a 
yield fenchylene; that from the crystalline amide has P- 
1417740 mm., df 0*8397, n* 1*4502, [*]> -57*28° the j# 
chforide, m. p. 131°, of which yields fenchyicamphonc ac^^ 
oxidation. The fenchylene obtained from the liquid amide 
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„ 140 5-1417760 mm,, df 0-8398, 1‘4505, [«] D -50-98°, and 

i U— unt Vi ^iW/yfonnliatin ^ 


Constituents ol some Indian Essential Oils. VIII. The 
ksential Oil from the Gum-oleo-resin of fiostcellte serrate 

Roxh.). John Lionel Simonsen ( Indian For . Mec., 1923, 9, 

^9 -306). — This oil does not consist of d-a-pinene and fi-pinene as 

tded by Pearson and Puran Singh ( Indian For. Fee., 1918, 6, 303), 
,ut is mainly d-a-thujene, containing a little a-pinene and probably 
, little d-a-phellandrene, but no £-pincne. The thujene was 
haracterised by conversion into d-a-thujaketonic acid [mixed with 
-cc-thujaketonic acid, identified as the semicarbazone, m. p. 197° 
cf. Thomson, T., 1910, 97, 1511)], Z-a-thujadicarboxylic acid, 
i-tlmjaketonic acid (oxime, m. p. Ill — 112° [cf. Wallach, A., 1893, 
, 105]; semicarbazone, m. p. 195 — 196° [cf. Seyler, A., 1902, i, 
►291) and jl-thujadicarboxylic acid. 

The purified d-a-thujene had b. p. 152— 152*5°/699 mm., dg> 0*8314, 
1*4502, and [ajff +37-69° (after two months, [a]?? +37*13° [cf. 
jWler and Malandkar, J. Ind. Inst. Sci., IV, 27]). E. E. T. 


The Essential Oils of Two Species of Hornoranthus and the 
Occurrence of Ocimene. A. R. Penfold {Perf. Essent. OU Mec ., 
;923, 14, 145 — 148). — Hornoranthus virgatus, a slender, upright 
ihrub growing in New South Wales and Queensland, contains an 
average of 0’7% of essential oil, having the following characters : 
i\l 0*8660, a +28°, ft 20 1*4743, saponification value 6*16 before, 
rad 27 '65 after acetylation. It contains about 80% of d- a-pinene, 
rad the remainder consists of a sesquiterpene, b. p. 129 — 132°/10 
um., 0*9171, n 20 1*5049, together with small amounts of amyl 
dcohol, tsovaleraldehyde, and a paraffin, m. p. 65 — 66°. The 
essential oil of J7. flavescens , on the other hand, contains about 
30% of the ofefinic terpene ocimene, together with d- a-pinene, 
sesquiterpene, and the minor constituents mentioned above. The 
oil has the following characters : d}£ 0 8429, a —1*75°, ft 20 1'4836, 
saponification value after acetylation 51 — 85, The high alcohol 
md ester numbers are not due to the presence of actual ester and 
ficohol, but to some resinous substances which appear to increase 
in amount soon after the distillation of the oil. G. F. M. 

Aggregation and Disaggregation. Hydrolysis of Shellac 
Resin. Hydrogenation of Caoutchouc. C. Habries (Rer., 
1923, 56, [5], 1048 — 1051). — The terms “ polymerisation ” and 
depolymerisation ” are frequently applied to alterations in the 
state of aggregation of colloids. Since, however, these expressions 
nave a definite meaning in organic chemistry and denote a type 
ot change which is probably not identical with that observed in 
the case of colloids, it is proposed that they should be replaced in . 
connexion with the latter by the terms “ aggregation ” and “ dis- 
aggregation.” ** b 

In a, recent communication, Harries and Nagel (this vol.,4, 120) 
ve described two forms of purified shellac resin one of which 
so u le m alcohol and readily hydrolysed, whereas the other is 
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insoluble in alcohol and only hydrolysed with great 
The products, however, appear to be structurally identical anj 
differentiated only by difference in the state of aggregation. Th^ 
unreactive can be transformed into the active variety by solution 
in glacial acetic or, preferably, formic acid and reprecipitation by 
water, whilst the reverse change can he effected by treatment 
with ether containing a little hydrogen chloride. It is supp^ 
that the inability of one product to enter into chemical change is 
due to the mechanical arrangement of the particles in such a 
manner that an inadequate point of attack is offered to a reagent. 

Many unsuccessful attempts have been made to hydrogenate 
caoutchouc catalytically and this has been effected by Pummerer 
and Burkard (this vol., i, 49) and by the author by the use of 
highly purified material in very dilute solution. If, however, 
crude caoutchouc is first rendered highly plastic mechanically, it 
can be subsequently hydrogenated to perhydrocaoutchouc at the 
atmospheric temperature in the presence of light petroleum under 
a pressure of a few atmospheres. The product behaves as saturated 
towards bromine; it becomes decomposed at 220—230°. It 
appears, therefore, that the ability of caoutchouc to unite with 
hydrogen depends directly on its degree of dispersion or aggregation. 

It is suggested that the vulcanisation of rubber is due to a dis- 
placement of the aggregation. H. W, 

Rutin, Sophorin, and the Sugar which they yield on 
Hydrolysis. H. ter Meulen (Rev. trav . cAt'm., 1923, 42, 380 — 
386). — Rutin, prepared from the dried leaves of Ruta gravedlm , 
was hydrolysed in glycerol solution by a solution of rhamniuase 
obtained from Rhamnvs infedoria , the results, as shown by a 
series of control experiments, indicating that the sugar of the 
glucoside is rhamninose. Evidence is adduced, based on the work 
of Wachs (A., 1894, i, 299), of Zwenger and Dronke {Amuden, 1862, 
123, 145), and of the present author, to show that sophorin and rutin 
are identical, the formula being C 33 H 4a 0 2 o > 4H 2 0. Attempts to 
obtain crystalline rhamninose from the glucoside were, unsuccessful. 
No enzyme present in Ruta gravcolens or Sophora japonica hydrolyses 
rutin, but seeds of Rhamnus cathaTtica contain a substance which 
may be used as a substitute for rhamninase. H. J. E. 

Synthesis of m-Nitrotolyl-glucoside and the Disinfecting 
Value of m-Nitrocresol. E. Glaser and H. Prueer (Bwchm. 
Z 1923^ 137, 42$—438)—3‘Nitro-j>-tolylglucoside tetra-mtote m 
prepared from 3-nitro - — 1 fl-a^^hmmncfhicose. It melts 

at 201 — 203° and has 
in methyl-alcoholic 

glucoside melts at ~ — — l -j« . . , . M 

Emulsin effects partial hydrolysis. 3-Nitro-p-cresol is six 
powerful a disinfectant as phenol when tested on Stapny 
pyogenes citreus. The glucoside has no disinfectant action 1 . ’ 

but is readily hydrolysed by Staphylococcus , the dextrose^ ^ 
as a growth promoter. 


[ccl D +26-8° in chlorofonn. It was hydrolysed 
solution by dry ammonia. 3-IWro-p-l# 
I OO TOO 0 onrl hao r„1_ —11 ‘5° in water. 
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Tlxe Constitution of Cantharidin. Samuel Coffey (Rec. 
tm chin 1923, 42 , 387-436; cf. Gadamer, A., 1915, i, 432).— 
\ consideration of Gadamer J s review of the subject (A., 1914, 
i 707) together with work subsequently published (Auwers, A., 
1913 i, 1319; Danckwort, A., 1915, i, 432, 433; Gadamer, A., 
1915, i, 432; 1917, i, 659, 704; 1920, 859; Haworth, T., 1913, 

103, 1242; Rudolf, A., 1917, i, 468) leads to the general conclusion 
that one of the three formulae considered possible by Gadamer for 
cantharidin is correct, although there appears to be insufficient 
evidence for accepting any particular formula in preference to the 
other two. An attempt was therefore made to prepare synthetic- 
ally the three substances which, according to deductions from 
Gadamer s three formulae, are the three possible deoxycantha riding 
viz., (a) ciscycfohexane-1 : 2-diacetie anhydride, ( b ) ct's-1 : 2-di- 
inethylcycfohexane4 : 5-dicarboxylic anhydride, (c) os-l:2-di- 
methylcyriohexane-1 ; 2-dicarboxylic anhydride. 

The first-named substance was prepared by Leroux (Ann. ckim . 
pby8 t) 1910, [viii], 21, 458), but only in small amount. As some 
quantity of this acid was required, the action of ethyl sodiomalonate 
on chbroniocycZohexene was studied and found to take two courses, 
one yielding hexahydroisocoumaranone, the other cyclohexene and 
ethyl ethanetetracarboxylate. The last-named substance behaves 
towards hydrazine as a normal ester (cf. Salomon and Pohl, A., 
1895, i, 508). It was anticipated that ethyl sodiomalonate and 
the cyofohexenehalogenohydrins would yield hexahydrotsocoumar- 
anone in quantity, but the results were poor owing to the large 
proportion of useless by-products, and the preparation of this 
substance was found to be most satisfactorily effected from ethyl 
sodiomalonate and cyclohexene oxide. It was not possible, how- 
ever, to prepare 1 : 2-ct/ctohexenediacetic acid from it, and there- 
fore attempts were made to prepare and reduce o-phenylenediacetic 
acid, the method of Moore and Thorpe (T., 1908, 93, 165) being 
found the most suitable. The acid is unaffected by treatment 
with sodium and either ethyl or amyl alcohol, but is quantitatively 
reduced to a mixture of cis- and tfrarcs-cycfohexanediacetic acids by 
means of platinum black and hydrogen. The separation of these 
acids was effected by very slow crystallisation from water or ethyl 
acetate and the cis -form was eventually obtained pure. On dis- 
tillation, it yielded the anhydride, but this is a somewhat unstable 
substance. The acid and anhydride are not identical with deoxy- 
cantharidic acid and deoxycantharidin, respectively, as the m. p. 
5 the pure acid is 162 — 163°, whilst that of deoxycantharidinic 
mid is 160—165°, and the silver salts crystallise with £H 2 0 and 
2 , ? Further, the two acids behave very differently 

x ^illation with steam. Attention was therefore directed to 
' preparation of cis-i : 2-dimethylcyck?hexane-4 : 5-dicarboxylio 
i V substance to which the constitution of 4 : 5-dimethyI- 

A was attributed was described by von Korzyriski 

hnwPfi 1} l ^ Jmt a ^petition of that worker’s experiments 
mjfi r that the acid prepared by him was not a dimethylphthalic 
r > ut a dimethylksophthalic acid identical with the acid that 
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may be obtained directly by the oxidation of durene. 4 ; 5 . 1 ^ 
methylphthalic acid was thus apparently unknown* and attempt 
were made to prepare it. For this purpose, 4 : 5-dibromo-o-iyj Cne 
and 4 : 5-dibromophthalic acid were used, but no successful re^ 
was obtained- ^-Xylic acid was then used as a starting-point 
this was heated with mercuric acetate, giving a mixture of the 
anhydrides of the two possible o-hydroxymercuri-p-xyHo acids. 
These were treated with fuming sulphuric acid, and converted into 
the corresponding o-sulpho-^-xylic acids, which were purified by 
the fractional crystallisation of their barium and finally of their 
sodium salts. The orientation of these acids was demonstrated 
to be of the ortho-type by treatment with bromine water, which 
resulted in the elimination of carbon dioxide and the sulphonio 
group with formation of known dibromo-o-xylenes. On fusing 
the sodium salt of 5 -sulpho-p-xylic acid with Bodium formate, 
4 : 5 -dimethylphthalic acid was obtained. Attempts to reduce 
this acid to the corresponding hexahydro -derivative have as yet 


been unsuccessful. 

In the course of the above work, the following ^ 

hitherto not described, have been prepared : The lactone of 2-cyclo- 

hexaiioU2-rmhnic acid, Jjj .qjj . 0 Jj.q)CO ’ a P aie 

viscous oil, not obtained crystalline, b. p. 190 — 200°/10 mm. 
(decomp.) ; ethyl cyclohexanol^rruilonhydrazidate, 
OH*C 6 H 10 *CH(CO 2 Et)'CO*NH»NH 2 , 
silky needles, m. p. 184—185° (corr. decomp.) ; cychhexaml^-malm- 
amide, C 9 H 16 03 N 2 , a white, granular, crystalline substance, m. p. 
227—228° (corr. decomp.) ; cyc\ohexanol2-malonohydrazide, 
OH’C 5 H 10 *CH(CO*NH'NH 2 ) 2 , 

a white, crystalline powder, m. p. 226—227° (corr.) ; hexahydrtm 
coumaranone (cyclo hexajiolaceiolactone), C 8 H 12 0 2 -, a ^ colourless, 
mobile liquid of characteristic odour, b. p. 152 — 153°/28 mm., 
138— 139°/15 mm., 262*5— 263-5°/765 mm., d] 2 * 1*0925, 4 s * 6 1*4790, 
m. p. —5*5°; cyc\ohexan-2-ol-l-acetic acid , C 8 H w 0 3 , crystals, m.p. 
97 — 102 °, silver and potassium salts of the acid, the latter crystal- 
lising in lustrous plates; ©yclo^exan.- 2 -of - 1 -acetamide, C 8 H 15 0 2 \ 
large, characteristic clusters of prisms, m. p. 154 ° (corr.) ; cyclo- 
hexanolacetohydmzide, CgH^O^, silky needles, m. P- !67*5 (c^r.)’ 
cyclohewi-Twlacetobenzohydrazide, OH’C^Hjq’CH/GO'NH* , 
colourless, feathery needles, m. p. 17^-174° (corr.) ; cyclotoaj- 
acetoptienylhydrazidc, C 14 K 20 O 2 N 2 , small, colourless crysta > m. P* 
165*5° fcorr.); dihydromphthalenm W7io-ozonide, * colourless, amor- 
phous, gummy solid, which explodes on heating to a fairly big 
perature ; 0 -phen ylened imdic acid monoamide , O^H^OglN, s > 
brilliant needles, m. p. 207-208° (corr.) ; 3 : 4 : 3' : 4 
(4:4-0 .xylil), C 18 H 18 0 2 , a citron-yellow solid, m - P^f^L rr j; 
yielding a golden-yellow, crystalline osazone, m. p. 199 — [ 

2 : Z-di-oA'-xylyh^inomlme, .colourless needles, m. P- » 

(corr.) ; 4 : 5-dimethylphthaUc anhydride, Cj^HgOa, ch®r „ q 
square leaves, m.p. 208-5° (corr.) ; 4 : 5 -dimethylphthdtc aetd, > 
long, colourless needles, m. p. 209° with evolution of water v jw 
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b. p. 97r~98°/10 mm., 124— 125°/36 
df 1*7898, n\ f 1*5540. H. J. E. 

Tannins and Similar Substances. XIII. Stereoisomeric 

HI. Karl Freudenberg and Ludwig Purrmann 
r7i923, 56, l&]> 1185 — 1194). — Four members of the catechin 
inilv have been isolated previously, viz., d- and dZ-catechin and 
^and d/-epicatechin. Kostanecki's Gambier catechin is pure 
fttechin, which is convertible into a mixture of catechins from 
f • h ^/-catechin can be isolated. The latter substance is the 
• CO 0iponent of Pega catechu (acacatechin) which contains 
[go Z-catechin. The isolation of the latter is now described and 
he relationships of the d-, l- } and dZ-forms is firmly established, 
'urther, it has been found possible to separate d-epicatechin in 
lie homogeneous state from the products of the transformation 
{ ^.catechin and thence to place beyond doubt the racemic nature 
f $-epicatechin. It is considered most probable that the epicate* 
hin is derived from the catechin series by change in the arrange - 
sent of the groups attached to the two asymmetric carbon atoms, 
rhich occurs at appreciably different rates ; a displacement of the 
ing is not involved. 

The separation of l- and dZ-catechins and l - and dZ-epicatechins 
rom the ethereal extract of Acacia catechu is described in detail, the 
impounds being obtained in the relative amounts : 6(1 : 320 : 30 : 30. 
Fwo specimens of Acacia catechu from India consisted respectively 
if nearly homogeneous dZ-catechin and of a mixture of approxim- 
itely equal amounts of dl- and Z-catechins. A specimen of Gambier 
;atechu yielded mainly d- catechin with minor quantities of the 
U- derivative. 

The transformation of d-catechin is effected conveniently in 
iqueous solution at 125°, the products being dZ-catechin and d/- 
md d-epicatechins. 

The following compounds are described in detail : 1 -Catechin, 
3 15 H, 4 0 e ,4H 2 0, m. p. (hydrated) 93—97°, (anhydrous) 174 — 175°, 
lindennite) [a] HgyeUow —16*7° in aqueous acetone (50%), inactive 
n alcoholic solution: \-Cakchin penta-acetate, m. p. 132° [a] Hgyd j 0W 
‘-394° in tetrachloroethane : Tetramethyl-\-catech in, colourless 

crystals, m. p. 142—143°, [«]« e ^„ ow +12*0° (±2°) : dl- Catechin, 
solourless needles, m. p. 214 — 216° after previous softening. 
^-Catechin penta-acetate, m. p. 166°. Z-Epicatechin (-f4H 2 0), 
tn. p. 245° (corr. decomp.), Wir*y«now —68° in alcohol, —60° in 
aqueous acetone (50%). \-Epicateehin penta-acetate, colourless 
needles, m, p. 153—154°, Wag ^ low —15° when dissolved in $-tetra- 
chloroethane. Tetramethyl-l-epicatechin, broad prisms, m. p. 153 — 
Wh* yellow —61*5° in $ -tetrachloroethane. d -Epimtechin, 
to- p. 245° (decomp.), Wh^ow +69° in alcohol (96%). d-Epi- 
rakdm penta-acetate (+4H 2 0), m. p. 153°, [a] flg yellow +16°. 
f^indhyl-d-epimtechin, m. p. 153°, Wag y«now 4-66*9° when 
dissolved in s-tetrachloroethane. dZ-Epicatechin crystallises in 
Ro forms, thick, glistening plates or slender needles, which p^ob- 
Poly contain differing proportions of water of crystallisation ; it 
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has m. p. (anhydrous), 229 — 232°. dTEpicatechin penta-acetai 
has m. p. 167°. * 

The presence of l- or dZ-catechins causes an exaltation of % 
specific rotation of Z-epicatechin, whereas d-catechin does not 
appear to be influenced by the presence of the epi modification 

h. w; 

The Fission of Furfuryl Alcohol and the Mechanism of the 
Production of Lsevulic Acid from Hexoses. Ritdou 

Pummerer and Wilhelm Gump ( Ber. y 1923, 56, [U], 999 — 1006).—. 
Furfuryl alcohol is decomposed by hot, very dilute, methyl- alcoholic 
hydrogen chloride into methyl levulate and a derivative of 8 -hydr- 
oxy-y-ketovaleraldehyde, the yield, of unresinified products under 
these conditions being about 30 — 40% of the weight of the initial 
material. It has not been found possible to isolate 8 *hydioxy. 
lsevulaldehyde in substance, but it is shown that the compound, 
when treated with boiling mineral acids, undergoes a remarkable 
intramolecular Cannizzaro reaction which results in the f 
of lsevulic acid. 

6 -Hydroxymethylfurfuraldehyde, ^>0 j has been 

shown previously to be an intermediate product in the conversion 
of hexoses into lsevulic acid, but the further course of the reaction 
has not been elucidated hitherto. The present experiments make 
it appear probable that the next step in the series consists in the 
formation of S-hydroxylsevulaldehyde, the aldehydic group being 
hydrolytically eliminated as formic acid. It is improbable that 
hydrolysis occurs previous to the rupture of the furan ring, since; 
in this case, furfuryl alcohol would he produced which, when 
treated with boiling mineral acids under the customary experi- 
mental conditions, yields only 5 — 40% of lsevulic acid (the remainder 
of the alcohol becomes resinified) whereas 5 -hydroxymethylk- 
furaldehyde gives an approximately quantitative yield of formic 
acid and lsevulic acid. It is therefore likely that the hydroxy- 
methyl compound is transformed intb the hydroxydiketoaldehyde, 
OH‘CH 2 , CO-CH 2 -CH 2 *CO’CHO, which is subsequently hydrolysed. 

Furfuryl alcohol is converted by a .boiling solution (0*1%) of 
hydrogen chloride in methyl alcohol into methyl lsevulate, b. P- 
85 — 86°/14 mm. (p-nitrophenylhydrazone, m. p. 136°; » 
carbazone, lustrous leaflets, m. p. 148 — 149°), and %-?netbxyla m 
aldehyde dimethyl acetal , OMe-CH 2 -CO-CH 2 -CH 2 *CH{OMe) 2) a colour- 
less liquid, b. p. 97-98°/13 ram., df 1*0323, nf 1*4281, the con- 
stitution of which is established by its production from mnury 
methyl ether. It is converted by semicarbazide hydrochloride an 
sodium acetate into the di-semicarbazone, 

thin, pale yellow leaflets, m. p. 222 °, and by p-nitrophenylhyto® 
in acetic acid solution (50%) into the ])-nitropfonyww ' 
CJELfl^ m. p. 216-217°. A second p -nitropheny}¥^r 
CXO 4 N 3 , is also obtained when the acetal reacts wi h f 
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vlhvdrazine in the presence of dilute aqueous mineral acid. 
; en Lt a l is converted by boiling 0*5 N aqueous hydrochloric acid 
t lrevulic acid and by methyl-alcoholic hydrogen chloride (2 N) 
‘to methyl hevulate. H. W. 

Blue Dye from Durfuraldehyde and Diethylaniline. 

PaSCHKE (Gdlidosechemie, 1923, 4, 32— 33) —The green colouring 
att-ers of the malachite-green type which are formed by the 
ndensation of furfuraldehyde with dimethyl- or diethyl-aniline 
3 the presence of oxalic acid are relatively unstable. If, however, 

? green mass obtained by condensation with diethylaniline is 
oiled for a short time with aleoholic hydrogen chloride, the green 
loU r is discharged, owing apparently to the rupture of the oxygen 
ridge of the furan ring. The brown solution is filtered cold, 
fixed with sodium chloride solution, then acidified with acetic 
cid and treated with ferric chloride solution drop by drop. A 
,lae dye is thus formed which is separated by salting out and 
lurified by solution in glacial acetic acid ; its composition corresponds 
nth the formula C 25 H^O 10 N 2 Ci 2 . This dye contains more oxygen 
ban would be present if the reaction were confined to a simple 
upturn of the furan ring, and its behaviour suggests the presence 
if phenolic hydroxyl groups. It has the properties of an acid dye, 
laving a strong direct affinity for silk in an acid bath and dyeing 
:otton only as a mordant dye. The mordant lakes are extremely 
ast. J- F - B 

Pyrylium Compounds. XII. The Constitution of Metliyl- 
liphenylpyrylium Salts. W. Dilthey and J. Fischer (. Ber 
1923, 56, [B], 1012—1013). — It has been pointed out recently by 
Schneider and Ross (A., 1922, i, 1171) that the compounds described 
by Dilthey as 2 : 6-diphenyl-4-methylpyrylium salts can be obtained 
from dypnone and differ from those derived from phenyl propenyl 
ketone and acetophenone; they are therefore to be regarded as 
4 : 6-diphenyl-2-methylpyrylium compounds. Although the argu- 
ments of Schneider and Ross do not appear to be necessarily con- 
vincing, the author is led to share their view, since it is found that 
the action of benzaldehycjp on the diphenylmethylpyrylium com- 
pounds gives 4 : 6-diphenyl- 2 -styrylpyrylium salts, the constitution 
of which is established by their production from styryl methyl 
ketone and phenyl styryl ketone. H. W. 

The Additive Product of Ammonia and 2-Methyl-p-naphtha- 

chromone-oc. Wilhelm Schneider and Helmuth Bode {Ber. f 
4923, 56, [B], 1042 — 1046). — In a previous communication 
(Schneider and Kunau, A., 1921, i, 879), it has been mentioned 
incidentally that an additive product of ammonia and 2-methyl 
p-naphthachromone-oe is formed in minor amount by the action 
of alcoholic ammonia on 3-acetyl-2-methyl-(3-naphthachromone-a. 
% a suitable modification of the experimental conditi ons, the sub- 
stance may be made the main product of the change ; it is remark- 
M ble, however, that it does not appear to be formed directly from 
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2-methyl- £-napbthachroinone-3 and am&oni^ It crystal]^ l 

slender, yellow needles, m. p. 138—139°, is soluble in alkalis JJ 
not too dilute acids, And gives an intense, dark green coloratk 
with ferric chloride in alcoholic or ethereal solution. It 
picrate, yellow crystals,. m. p. 179—180°. Its pb e ^ 

character is established by the isolation of a methyl ether, almJ 
colourless crystals, m. p. 198° (corresponding picrate , yellow crystal,, 

tvi n 1 *71 ITT * i l , ^ "*"i 


Ph 


ONH a 

' HO-(/\cHMe 

; \/\/9 


n. 

YN,CHMe 

'o 


/\/^ 

A I 1 

/\/ \/\/ 

. (i.) (n.) 

that it is 3-amino-2-methyl-E3-naphtha-a-chromen-4-ol *( annexed 
formula I), and that the benzoyl derivative is an oxazole compound 
(formula II). * H. W. 


m. p. m°). With l 
chloride and sodium 3' 
oxide it loses the elements ol 
water and gives a n<m . 
benzoyl denvative, pale Ve j 
W crystals, m. p, ]^o' 
The behaviour of the snV 
stance appears to be ex 
plained by the hypothesis 


Etheseroline. Max Polonovski and Michel Polonovski 
(Gompi. rend., 1923, 176, 1480—1483; cf. A., 1918, i, 504).— The 
preparation of etheseroline has been further studied, all the inter- 
mediate substances have been isolated in a pure condition and the 
following new and corrected observations made . Eserctholemethine 
crystallises from ether in prismatic needles, m. p. 89°, and gives a 
picrate , m. p. 196° ; two methiodides were obtained in admixture, 
their separation was effected by an ether-alcohol mixture. The 
a-form is a crystalline ppwder of neutral reaction, m. p. 135°, ct n +2°; 
for the p-compound no m. p. is indicated, hut a D —25°. The former 
is decomposed quantitatively into trimethylamine and etheseroline 
on being heated with concentrated sodium hydroxide solution, the 
latter is unaffected. Etheseroline, C 14 H 17 0N,H 2 0, forms large, 
colourless, transparent prisms, m. p. 48°, a D (in 95% alcohol) —98°; 
it is a weak base, soluble in concentrated acids, but precipitated 
by . addition of water. The nitrogen atom appears to be tertiary 
and to form part of a pyrrole or indole nucleus. It is linked to a 
methyl group. The substance has the double bond characteristic 
of eserine derivatives and also their asymmetric carbon atom. 

H. J. E. - 


The Pepper Taste of Piperine. Heinrich Rheinboldt 

[Ber. t 1923, 56 , [B], 1228— 1229).— The sharp taste of Man 
pepper has been attributed alternately to the presence of 
and ehavieine. Piperine which has been exhaustively punn 
through its additive compound with tin tetrabromide has only 
a faint although distinct taste of pepper in substance, whereas 
the finely disperse state or in alcoholic solution the 
action is very marked. Piperine is therefore to be regara 
the active component of pepper (cf. Staudinger and Schnei er, 
vol., i, 361). y 



dHtoHstfit? i> 4 5fol 

ffvdrolysis of Scopolamine. Richard WjtfATA*Tir and 
7 * y u Berner (£cr„ 1923, 56, [5], 1079-1082).-Thc basic 

Constituent of scopolamine has not previously been isolated, since 
i is very readily transformed into scopoline (cf. Gadamer and 
Jammer, A., 1921, i, 588; Hess and Wahl, A., 1922, i, 854). It 
nay, however, be obtained by the hydrolysis of scopolamine in 
nebly alkaline solution. This can be effected by pancreatic lipase 
n the presence of an ammonia-ammonium chloride buffer,- activ- 
ation being effected by the addition of albumin and calcium chloride y 
be presence of olive oil is advantageous. It is simpler, however, 
0 use the mixture of ammonia and ammonium chloride alone ; 
^drolysis is almost complete after thirty-five days, but during 
jus period a portion of the new base (for which the name “ Bcopiue ” 
s proposed) is converted into scopoline, from which it can be 
eparated only with difficulty. It is more advantageous, therefore, 
,o limit the duration of the experiment, since scopine is readily 
eparated from unchanged scopolamine. 

Sc opine (annexed formula) crystallises in long, stable needles, 
m. p. 76° (corr,); it is optically inactive. 

,CH*CH— (pH 2 it is converted when heated or under 

(V NMe CH/OH the influence of acid or, particularly, of 

NjH'CH— CH 2 alkalis into scopoline. Scopine hydrochloride 

crystallises from alcohol in well-defined 
jlatelets; the picrak, thin leaflets, has m. p. 231° (decomp.), 
vhereas scopoline picrate forms coarser prisms, m. p. 236°. 
the two bases are, however, more readily distinguished in 
he chloroplatinates and chloroauxates. Scopine chhropUUinak , 
C 6 H 13 0 2 N) 2 ,H 2 PtCl 6 ,2H 2 0, crystallises in long, domatic prisms, 
n. p. 219° (decomp. j, whereas scopoline chloroplatinate, +1H 2 0, 
orms plates, m. p. 203° (decomp.). Scopine chloroaurale, 
1 8 H 14 0 2 NAuC 1 4 , small prisms, m. p. 216° (dccomp.), appears to 
:outain water of crystallisation, whilst scopoline chbroaurale , 
f|H a 0, crystallises in prismatic plates, m. p. 220° (decomp.). 

H. W. 

Propionylpapaverine and Homocoralyne. Wilhelm 
>chn eider and Erhard Nitze {Ber., 1923, 56, [5], 1036—1041).— 
hi extension of previous work (Schneider and Schroeter, A., 1920, 

, 760). II omocoraly nesulphop ropionic acid , 

C 23 H 24 0 4 N-S0 3 -CH 2 -CH 3 -C0 2 H,1 ’5H 2 0, 
rellow needles, m. p. 273° (decomp.) after previous softening, is 
eadily obtained by treating papaverine with a mixture of pro- 
tonic anhydride and sulphuric acid monohydrate which has pre- 
viously been warmed at 85° until a test sample does not give a 
Mecipitate with barium chloride. The following derivatives are 
sadily prepared from it : chloride , C^H^O.NChSILO, slender, yellow 
leedles, m. p. 250° (decomp.) ; iodide, +H 2 0, slender, yellow needles, 
n. p. 268 ° (decomp.); nitrale , -f2H g O, yellow needles, which 
n ^ ar ^ en above 273° without melting ; hydrogen sulphate, 
w Ji j ® ra ^ ua l decomp, above 300° ; perchlorate, slender, yellow 
iee es, decomp, above 280°; picrate, -j~2H a O, pale yellow, slender 
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needles, m. p. 259° (decomp.). Treatment with sodium ] ^ 
solution causes the conversion of the su, 
propionic acid into P^opionylpapai^ 
(annexed formula), pale yellow. UtJJ* 
crystals m. p. 145 — 146° (the intocmedk? 
quaternary ammonium base is very 
stable). It gives a 'phenylhydrazone , Co w' 
L JiOMe less, lustrous needles, m. p. 205—206° a 
oxime, small, almost colourless needles rn r, 
UMe 212°, and a metkiodide, yellow crystals' m p 
215 — 216° (prepared by treating the ketonic base with methyl iodi| 
and benzene at 100°). The substance last mentioned is converted 
by sodium hydroxide solution into N -m^ikylpropionylinopapaverine 

C^H^OjN, a yellow, amorphous powder, m. p. 120—121°. 1 

Hompcoralyne, in the form of its sulphopropionate, is reduced 
by zinc filings and dilute sulphuric acid in the presence of acetic 
acid to an intensely yellow', unstable base which appears to be 
dihydrohomocoralyne. More drastic reduction converts it into 
hexahydrohomocoralyne [homocoralydme], large, colour- 

less leaflets, m. p. 145 — 146° ( hydriodide ; slender, colourless leaflets 
m. p. 236°). H, W. ’ 


Strychnine. I. E. Ohveri-MandalA and G. Cornu 
(GazzeMa, 1923, 53, i, 276— 284).— According to the structure pro- 
posed by Perkin and Robinson (T., 1910, 97, 305), strychnine 
contains a secondary alcohol grouping, which forms part of a hydro- 
genated aromatic nucleus. The action of a halogen, bromine 
especially, in presence of water should, therefore, convert strychnine 
into a cyclohexanone derivative which, by further oxidation and 
consequent rupture of the hydroaromatic nucleus, should give 
rise to a dicarboxylic acid, or by a series of transformations should 
be capable of conversion into a dehydrogenated ring containing 
the hydroxyphenyl grouping. 

The only product obtained by the authors by treating the free 
base with bromine water in presence of calcium carbonate is, 
however, monobromostrychnine (cf. Beckurts, A., 1885, 675, 911; 
Leuchs and Boll, A., 1910, i, 766). Treatment of strychnine oxide 
(cf. Pictet and Mattisson, A., 1905, i, 816) with bromine or potassium 
ferricyanide also fails to oxidise any functional group of the strych- 
nine molecule, and the action of hydrogen peroxide on strychnine 
in acetic «ccid solution gives a similar result. 

From various considerations, the conclusion is drawn that the 
cause of the isomerism of strychnine and wostrychnine lies in the 
carbon atom united with the oxygen atom, the function of which 
is not fully understood. None of the reagents for characterising 
oxygen atoms in different groupings seems capable of determining 
the form in which this oxygen atom exists, but the presence o: e 
group ;N*CMe(OH)* is in agreement with the behaviour of strychnin ■ 
and the conversion of such group into *NH*+‘C0*CH 3 would exp 
the appearance of the ketonic function attending the transform 3 * 
of strychnine into isostrychnine. 
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A .4 t : rtn of strychnine oxide by permanganate in the cold 
cXo^ym obtained by I* uche (A., 1908, 
by the oxidation of strychnine, suspended in acetone, by 
!J0 : rf rfprmanganate. Oxidation of the oxide by hot perman- 
■ ea t- give* however, a compound, m. p. about 200 ° (decomp.), 
K is undoubtedly a derivative of indole, the presence of an 
■ 1 le nucleus in the strychnine molecule being, therefore, certain. 


Transformations of 2 : 4-Dimethylpyrrole. Hans 
55 BERNHARD Weiss, and Max Schubert {Bar., 1923, 56, 
m 1104—1202). — Further experiments with 2 : 4-dimethylpyrrole 
S’ recorded (cf. Fischer and Baumer, A., 1915, i, 309; Fischer 
^ 7 erwe ck A., 1922, i, 758 ; this vol., i, 364). 

2-4 Dimethylpyrrole condenses with acetonitrile in anhydrous 
iher under the influence of hydrogen chloride to give the famine 
f 5 acetyl-2 : 4-dimethylpyrrole, slender needles, m. p. 141 , in 
rhich the new side chain is only loosely attached, since it is removed 
v the action of hydrogen in the presence of spongy platinum with 
J formation of 2 : 4-dimethylpyrrole. The ketimine is converted 
, v water into 5-acetyl-2 : 4-dimethylpyrrole, colourless 

jeedles m p. 121°, which is conveniently prepared in this manner. 
i does’not appear capable of further condensation 

5 . Chloroacetyl -2:4- dimethylpyrrok, NH<^ U ^ ^Vg e , 


□lourless needles, m. p. 143°, is prepared from 2 : 4 -dimethylpyrrole 
nd chloroacetonitrile ; the intermediate production of a stable 
etimine is not observed. It is converted by dimethylamme in 
bsolute alcoholic solution into 5 -dimethykiminoacetyl-2 : 4- dimethyl - 
mole, m. p. 110°. 5-Chloroacetyl-2 : 4 -dimethylpyrrole and 
irmaldehyde yield bi$-5-chforoaeetyL2 : i’dimethylpyrrylmeihane, 
:Hp<50.C:CMe >c . GH C< CMe.C^ 0 *CH 2 Cl j m 2 58 °, from 
HN*CMe 2 OMe-NH 

rhich biS'5-d imethybiminoacetyl-2 : 4- dimethy Ipyrry ImetfuijiB, colour- 
ss needles, m. p. 170° after previous softening, is obtained in the 
sual manner. _ 

2 : 4-Dimethylpyrrole is converted by formic acid (90%) in the 
iresence of perchloric acid into bis-2 : k-dimtthylpyrrylmeiheM 
mMorate, C 13 H 17 0 4 N»C1 } reddish-brown needles which become 
iscoloured at 200 °, but do not melt below 260° ; the corresponding 


m, {SH“CMe> C -CH:C< CMe#< ? H , crystallises in yellow needles, 

CMe-NH N=-CMe’ J 

i. p. 117°, 

Ethyl 2 : ±-dimethylpyrrole-5-carboxylale, m. p. 125°, is prepared 
y the successive addition of ethereal solutions of 2 : 4-dimethyl- 
JTrole and ethyl chloroformate to magnesium ethyl bromide 
iasolvcd in ether ; it is hydrolysed by potassium hydroxide solution 
>0%) to 2 : 4-dimethylpyrrole-5-carboxylic acid, in. p. 136°, which 
| also obtained directly by the action of carbon dioxide on the 
irignard compound from 2 : 4 - dim et b y 1 py rr ole . The ester is 
inverted by the hydrocyanic acid method into 6-carbethoxy- 
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2 : i-dimethylpi/rrole-3-aldehyde, nwdl% 

m.p. 145°, which is hydrolysed to the corresponding acid, m. p %ap 
after previous partial decomposition. The latter compound * 
transformed by dry distillation into 2 : i-dimethylpynok^-aU^J* 
m. p. 126°, in which a second aldehyde group could not be 
duced by means of hydrocyanic acid. 5-Carbethoxy-2 : 4-dimetfefo 
pyrrole- 3 -aldehyde gives a phenylhydrazom , m. p. 204°, an azhjdl , 
C 19 H 19 0 4 N 2 , m. p. 232°, an oxime, m.p. 196 — 197° (which is conve^ 
into ethyl 3-cyano-2 : ^-dimethylpyrrole-5 -carboxylate, m. p, 
by anhydrous sodium acetate and acetic anhydride), and a ^ 
carbazone, m. p. 285° (decomp.). The latter substance is converted 
by alcoholic sodium ethoxide solution at 160 — 170° into 2 : 3 - 4 . 
trimethylpyrrole wliich is identified as the picrate. ( 

Ethyl 2 : 4-diraethylpyrrole-5-carboxylate is converted by chloro- 
acetonitrile into ethyl 3-cKloroacetyl-2 : 4:-dimdkylpyrrok^. 
carboxylate, m. p. 163°, which is transformed by potassium cyanide 
into ethyl 3-cyanoacetyl-2 : 4-dimethylpyrrole-5-carboxylate m n 
172—173°. H.W. 

Ethyl o-Nitrobenzylacetoacetate and its Transformation, 

S. Gabriel, Wilh. Gerhard, and R. Woltkr (Bex., 1923, 66, [5], 
1024 — 1036). — Ethyl o-nitrobenzylacetoacetate, a pale, brownish* 
yellow liquid, b. p. about 180°/1 mm., is prepared by the addition 
of a solution of a molecular proportion of o-nitro benzyl chloride in 
alcohol to a similar solution of two molecular proportions of ethyl 
acetoacetate and two atomic proportions of sodium and subsequent 
preservation of the mixture for two days. It is readily converted 
by alcoholic potassium hydroxide solution into a mixture of ethyl 

l-hydroxyindole-2-carboxylate, C 8 H 4 < C^^^^ > G’C0 2 Et, coarse 

needles, m. p. 64 — 65°, and 1 -hydroxyindote-2-carboxylic acid, 
m. p. 159‘5° (the potassium salt, CijH^OgNK, lemon-yellow leaflets, 
and the unstable ammonium salt, lemon -yellow needles, of the ester 
are described). The ethyl ester is converted by sodium methoside 
and methyl iodide at 100° into methyl 1 -methoxyindole-2- 
carboxylate, needles, m. p. 63 — 64°, and by ethylation into ethyl 
1 -ethoxy indole- 2 -carboxylate, from which 1 -etftoxyindole-2-mbortilic 
acid , colourless needles, m. p. 150 — 151°, is prepared. 1 -Benzykpj- 
indole-2 -carboxylic acid has m. p. 168 — 160° (decomp.); it gives a 
methyl ester, pointed, flattened needles, m. p. 82 — 83°, and an day* 
ester, m ( . p. 77—78°. Ethyl 1 -benzotjloxyindole-2-carhoxylate forms 
crystals, m. p. 104 — 105°, whilst ethyl l-acetoxyiridole-^-carboxyl^ 
crystallises in needles, m. p. 76—77°. Chlorination of the eater 
in the presence of carbon tetrachloride yields a di-chkro-ei ter, 
CtiH«O a NCl«, m. p. 98 — 99°. A fn6ttww-compo*md, CnH 8 0^% 
small needles, m. p. 138-5°, is obtained from the ester and 
in the presence of glacial acetic acid, whereas a mwobrmovvw 
ative, rhombohedra, m.p. 82 — 84°, is formed when benzene w 
as solvent. Ethyl 1 -hydro xyindole-2 -car boxyifite is re . 
hydriodic acid and phosphonium iodide., or, more convene /» 
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stannous chloride in the presence of glacial acetic and fuming 
vdrochlorie acids to ethyl indole-2-carboxylate , m. p. 125— 126°, 
hich is converted in the usual manner into indole-2-carboxylic 
Lid m. p. 203°; the latter substance is transformed by thionyl 
tloride into a mixture of the corresponding chloride and anhydride, 
rthyl indole-2-carboxylate is converted by bromotrinitromethane 

nto ethyl Z-bromoindole-2 -carboxylate, C 6 H 4 <^>C-C0 2 Et, pale 


rellow needles, m. p. 152—153°, which is hydrolysed by potassium 
ivdroxidc solution to ^-bromoindole-2-carboxylic acid , slender 
leedles, m. p. 199° (decomp.). Ethyl Z-chhroindole-2-carboxylate } 
leedles! m. p. 153—154°, is obtained when an intimate mixture 
,f ethyl indole -2-carboxy late and phosphorus pentachloride is 
leated on the steam-bath, whereas, at a higher temperature, a 
Moro-derivative, CiAOgNCLs, needles, m. p. 194—195°, is 
produced. 3-Chlwoiriclole-2-carboxylic acid , m. p. 180—182° 
decomp. ), is transformed by thionyl chloride into the corresponding 
tiforide, a greyish -yellow, crystalline mass; it is readily reduced 
by hydriodic acid and phosphonium iodide to indole -2-carhoxylic 


icid. 

Ethyl 1-hydroxyindole -2 -carboxylate is oxidised by cautious 
treatment with ferric chloride in the presence of acetic acid (50%) 
to ethyl 3 : S'-bis-l -hydroxyindolyl-2 : 2’ -di-carboxylate, 

H Q- y< c[g 2EtK>c -c^cA 2Et> > N - OH - 

pale yellow, crystalline needles, m. p. 152 — 153° (decomp.); the 
corresponding potassium salt, the dimethyl ether , a colourless, 
crystalline powder, m. p. 129° after softening at 126°, and 3 : 1- 
hydroxyindolyl- 2 : 2’ -dicarboxylic acid , microscopic rhombs, gradual 
decomp. 250 — 270°, are described. Ethyl l-hydroxyindole-2- 
carboxylate is converted by more drastic oxidation with ferric 

.n p chloride or, preferably, by 

Pfi^d^^C'COgEt C0 2 Et*C < ^^^>C 6 H 4 treatment with potassium 

X 1 dichromate into the com- 

u pound (annexed formula), 

green, leaflets, m. p. 189° (decomp.), which is reduced by stannous 
chloride in the presence of acetic and hydrochloric acids to ethyl 
3 : Z'-bis-indolyl-2 ; 2 '-dicarboxylate, 

NH <C(CO ! Et) > c. c< C(CO ! Et)> NH) 

polouxless needles, m. p. 22o — 226° ; the latter ester is also obtained 
py the reduction of ethyl 3 : 3'-bis-l -hydroxyindolyl-2 :2'-dicarboxyl- 
ate, preferably by means of stannous chloride. It is hydrolysed by 
potassium hydroxide solution to 3 : 3' -bis-indolyl-2 : 2 ' -dicarboxylic 
C7 } a crystalline powder, m. p. above 285°, the 

wmmum salt and ammonium salt, rhombic leaflets, of which are 
pescnbed. Thionyl chloride transforms the acid into the corre- 
pondmg c^oride, a lemon-yellow, crystalline powder which becomes 
L? | ^9°, but does not melt below 290°, from which the 

l m * P* 225 — 226°, and the methyl ester, pale yellow prisms 

p tea, m. p 318— 320°, are prepared. The acid loses carbon 

vor.oxxiv.i cc 
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dioxide and water when heated in a vacuum at above 280°, ^ 

yields a-fe-3 : 3 '-indolyl, NH<P«®|>C-C<^^!>NH, col OMk , 

rhombs, m. p. about 286 — 287°, in a sealed capillary, which is 
converted by hydriodio or hydrobromic acid in the present ^ 
glacial acetic acid into the salt of the isomeric p-base (see later). 

Ethyl 3 : 3'-bis-l-hydroxyindolyl-2 : 2'-dicarboxylate is convert^ 
by hydriodic and glacial acetic acids under the conditions customary 
in estimation of alkoxy-groups into ethyl 3 : V -bis-inddyll 

carhoxylate , N H< c ^>C-C<g ( ^^>N H , short, pale-yellow 

prisms or plates, m. p. 172 — 173°, which gives a yellow iod^ 
CigHigOgNg.HI, flattened needles, and a brown per-ioduk 
which complete de-alkylation owing 

to their sparing solubility in the Zeisel mixture. The eater is 
hydrolysed to 3 : 3' -bis-indolyl-2-carboxylic acid, chrome-red needles, 
m. p. 209—210°. Treatment of ethyl 3 : 3'-bis-l-hydroxymdolyi 
2 : 2 , -dicarboxylate with colourless hydriodic and glacial acetic 
acids in the presence of phosphonium iodide yields 3;3 r . 
indolyl , m. p. 207—208° ; the corresponding kydrobromik, 
C lfi H u N„ 3 HBr, lemon-yellow needles, and kydriodide , are described. 

Methyl l-hydroxyindole-2-carboxylate, m. p. 100 — 101°, is 
oxidised in a similar manner by ferric chloride to methyl 3 : 3'-Jiw. 
l-hydroxyindolyU2 : 2 ' -dicarboxylate, (C 1(> H 8 02 N) 2 , yellow needles, 
m p ( 209—210° (decomp.) after softening at 160°, and by potassium 
dichromate to the compound, (CpHjOJ^, reddish-brown crystals 
which appear green by reflected light. Methyl 3 : 3'-bis-l -hydroxy- 
indolyl -2 : 2'-dicarboxylate is reduced by stannous chloride to 
methyl 3 : 3'-bisindolyl-2 : 2'-dicarboxylate, m. p. 318—320°. 


2 : 8 -Diamino -5 -benzyl - 10 -methyldihydroacridine. P. 

Karrer {Helv. Chim. Ada , 1923, 6, 409 — 411). — This compound 
is obtained by the action of benzyl-magnesium bromide on th 
hydrochloride of 2 : 8-diamino-10-methylacridinium chloride. 2:8- 
Diamino-o-benzyl-lO- methyldihyd roacr idi mi forms white, felted 
needles, it is unusually stable, and only becomes yellow very slow) 
in air. The dihydrochloride forms colourless needles whrih iapul] 
redden in air. 


The Use of Rhodanine in Organic Syntheses. II. Asm 
acids fcnd Ketonic Acids. Ch. GrAnacher, M. Gero, A. Oran 
A. Klopfenstein, and E. Schlatter {Helv. Chim, Ada, 1» » 
458 — 467). — Continuing previous work (A., 1922, i, 849), a num ( 
of new condensation products of rhodanine with aldehyo.es 
been prepared and their decomposition products sfu&ea. 
condensation products crystallise with unusual facili y, * ... 

a-thiolcarboxylic acids obtained by their alkaline deco pe > 
are difficult to crystallise in the aromatic series, and m An 
series are generally oily substances which cannot be disu 
out decomposition. 
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NH*COx. 

^Ethylidenerhodcinine, ^ g_>C!CHMe, obtained by condensing 

hodanine with paracetaldehyde in boiling acetic, acid, forms 
istrous, brownish -yellow leaflets, m. p. 143°. 5-Crokmylidene - 
yiwim, from rhodanine and crotonaldehyde, crystallises in 
rownish-yellow needles, m. p. 189°. 5-iso Valerylidenerhodanine 
pms brownish -yellow leaflets, m. p. 83°. 5 -Phenylethylidene- 
yianine, from phenylacetaldehyde and rhodanine, forms lustrous, 
E llow needles, m. p. 217°. Rhhdanylideneglyoxylic [ rhodanylidene - 

Wtic] acid , obtained by condensing glyoxylic 

Co b 

cid with rhodanine, crystallises in lustrous, brownish-red scales, 
jecomposiug without melting at 225° ; its ethyl ester is a yellow, 
Eystalline powder, and its potassium salt, which crystallises with 
pe mol. of potassium hydroxide, is a brownish-yellow, crystalline 

jowder. 

^Thiol-^-niethoxycinmmic acid , obtained by heating anisylidene- 
lodanine with 15% sodium hydroxide solution, forms golden- 
dlow crystals, m. p. 178°; the yield is nearly theoretical. With 
vdroxylamine in boiling alcohol it gives a - oximinc - p-anisylpro- 
ionic add, white needles, m. p. 159°, from which yeanisylpyruvic 
;id can be obtained. When reduced with sodium amalgam, the 
rime gives p-anisylalanine. a- Thiolmethylenedioxy cinnamic acid 
; obtained by the action of alkali on piperonylidenerhodanine ; 
ith hydroxylamine it gives oL-oximinomethylenedioxyphenylpro - 
imk acid , lustrous, yellow leaflets, m. p. 156 — 158°, which is 
iduced by sodium amalgam and alcoholic lactic acid to methylene - 
\orjpknyblanim, white leaflets, m. p. 250 — 255°. x-Thiol-p- 
jo propylcinmmic acid is obtained from cuminylidenerhodanine ; it 
a yellow, amorphous powder, which with hydroxylamine gives 
mirmnc-i^dsopropylphenylpropionic acid, white, felted needles, 

. p. 170°. Hydrolysis of the oxime gives p-iso propylphenyl- 
f rmc acid, needles or leaflets, m. p. 140 — 150°, and reduction of 
e oxime gives p - i s op ropylphe nylafo ni ne , granular aggregates 
titering at 230°, m. p. 255°. E. H. R. 

The Preparation and Properties of 4' : 4"-Tetramethyl- 
ammoanthrafuchsone. Frederick Alfred Mason (T.. 1923. 
£3, 1546 — 1559). 

Synthetic Experiments with the Fission Products of the 
(cod Pigments and the Formation of Complex Salts from 
ipyrrylrnethenes. I. Hans Fischer and Max Schubert 
T 1202 — 1211), — It has been shown previously 
a ' he blood pigments contain compounds in which the pyrrole 
united . b y car bon atoms in the a-position. The synthetic 
' used hitherto in the preparation of similar substances 
^ inadequate, since they only allow the union of two similar 

id th f u. ^ been sbo ^ vn ’ f° r example, in the case of bilirubic 
i at the compound is formed from a basic hydroxy pyrrole 
pyrrolecarboxybc acid. The synthesis of pyrrolealdehydea 
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has therefore been attempted with the ultimate object of wuaengmg 
them with a second selected pyrrole component. JJM expecting* 
now described are chiefly effected with cryptopyrrole (2 . 4-dimethyl. 
3-ethylpyrrole). , ... 

The formation of complex compounds containing copper and 
the dipyrrylmethene group has been investigated. Although the 
spectroscopic behaviour of these compounds is not completely 
analogous to that of the blood pigments, the authors consider that 
their results prove that the structure of the dipyrrylmetheues is 
closely related to that of the latter compounds. 

Attempts to secure a better method for the preparation of crypto, 
pyrrole are described. The semicarbazone of 3-autyl-2 : 4-dmtk’jl 
pyrrole m. p. 203—204°, is crystalline and reducible by sodium 
ethoxide but the yields are so poor that the method has no practical 
significance. In confirmation of previous experiments, the cone- 
sponding hydrazone could not be isolated by reason of its very 
pronounced tendency to give the ketazine. On the other hand, 
ethyl 3-acetyl-2 : 4-dimethylpyrrole-5-carboxylate readily yield 

the corresponding hydrazone, n.(TVT^-\H 2 ’ m ‘ 

137° which is converted (without being isolated) by sodium ethoxide 
solution into 2 : 4-dimethyl-3-ethylpyrrole (pcratc m p. 136”), 
the yield being in some cases 50% o£ that theoretically possible. 
Crvutopyrrole is transformed by chloroacetomtnle into 5 
acelyl-2: i-dirmtkyl-‘i-ethylpyrrole colourless needks, m. p. W, 
from which 5 -dmethylaminoacdyl -'2 : 4-dimethyl-Z-ethylpynok \ yin- 
chloride, colourless needles, m. p. 201 202 , is derived. 

Crvptopvrrole dissolved in chloroform is converted by anhydro® 
hydrocyanic acid and hydrogen chloride into MiCWtopyf 
iLthyUmim, m. p. 142°, which is transformed by boilmg water 
into 2 : i-diniethyl%-ethylpynoh-5-aldehyde, colourless needles, m p. 
105—106° ; the corresponding oxime, colourless needles, m. p. li» , 
and its picrate, m. p. 155°; the smicarbazone, colourless needles, 
m p 203°! and its^mfe, m. p. 162° are described The** 
carbazone is reduced by sodium ethoxide solution at lM-Ml 
phvllopyrrole, which is identified as the picrate, m. p. ■ 

P 2:4-lfimethyl-3-cthylp y rroIe-5-aldehyde condenses wftjj 

2 : 4-dimethylpyrrole.3-carboxylate in the presence ® c oncafi»« 
hydrochloric acid to give bis-3- C arbethoxy-2 : 4-dimethylpyrt) 


give 

C0 2 Et-C-CMe >c . CH . c <CMe:9-C0 2 Et i m p 189 y the 
MeC-XH ‘ v 


hydrochloric 

methene, CCi , T U 

carbon bridge is derived from the P^ ole ^ y ^ t i“ioTi 
aldehydic group as formic acid. ®Ll ^ 

CEfCMe=. >c . CH - c< /CMe=;CEt ,, narBe re( i needles, decomp 
tflle-NH ‘ ' 


(jMe-NH N(HC10 4 ).CMe d by the co» 

240° after becoming discoloured at 170 , is obtaine J f 
delation of 2 : 4-dimethyl-3-ethy pyrro^-aldAyde m 
solution in the presence of perchloric acid. Molar q 



ORGANIC CHEMISTRY. 


i. 709 


mjtopywolealdehyde and cyptopyrrolecarboxylio acid in the 
crypMP> ^ concentrated hydrochloric acid give 2 : 4-dtmethyl- 
ftZmffrvlmethenyl-2 : i-dimeihylpyrryl-Z-propionic acid, hydro- 


brownish- 

Monte, cMe-NH ' n ^N(HCl):cMc 

, m P. 215°, whilst the aldehyde and hsemopyrrole- 

1 hoxvlic ’acid yields 2 : i-dimethyl-3-ethylpyrrylmetiienyl-2 : 3- 

%Lthvipm l - i -P ro P imie Mid h y drochloride ’ 

wntwy rv s .n/riiT .nu .nn 


CEt-CMc-'^p ,-,rT-n < fC(CH 3 -CH 2 'C0 2 H). 

ike-NH >CCH,C< -N(HCl)== 


bis-2 : 4-dim ethylpyrrylmethene (annexed 
1 formula) is precipitated in green needles 

HC — "CMe MeC — CH when a solution of the methene in 

^ e Q (j — CH— C CMe alcohol is treated with an ammoniacal 

\s copper solution. Copper salts are pre- 

^ pared in a similar manner from 2 : 4- 

\ C u< dimethyl-3-ethylpyrryImethenyl-2 : 4- 

' N dimethylpyrryl-3-propionic acid (red- 

/\ dish- brown needles), 2 : 4-dimethyl- 

MeC C — CH^C CMe 3-ethylpyrrylmethenyl -2 : 3 -dimethyl - 

'tjII jjj c c — cH pyrryl -4-propionic acid and from bis* 

" J " hsemopyrrolecarboxylic estermethene. 

%Aceiyl-2 : A-dimetkylpyrrole-5-carboyxlamide , m. p. 260°, is 
obtained by the action of concentrated aqueous ammonia on the 
corresponding ethyl ester at 150 160 . H. W. 


EC — CMe MeC=CH 
MeC C“CH— C tMc 

v V 

N. ...N 

>Cu< 

N 

/\ /\ 

MeC C CH— 0 CMe 

HC — CMe McC — CH 


Pyrrole Group. XIV. Syntheses by Means of Magnesium- 
Pyrryl Halides. Pyrrolephthalein. Bernardo Oddo and 
Fkancesco Tognacchini ( Gazzelt/i , 1923, 53, i, 265— 270).— The 
action of magnesium pyrryl bromide on phthalyl chloride in ethereal 
solution yields the following two compounds. 

(1) Pyrrolephthdein , CO < Cq 6 ^ 4 ^ >C^C^ cppcil)^ * orms 

vhite, lozenge-shaped crystals, m. p. 202°, and with silver nitrate 
olution and a drop of aqueous ammonia gives a white precipitate 
vhich immediately redissolves. When heated in acid solution, it 
indergoes Testification, -with formation of phenylpyrrylpyrrolene- 
nethane-o-earboxylic acid, pyrrolenephthalide, and pyrrole. In 
reezing acetic acid, it has the normal molecular weight. 

( 2 ) Pkenylpyrrylpy rrolenemethanc-o- carboxyl ic acid, 


II II r — 

M C 6 H 4 -C0 2 H 


NH C fi H 4 -C0 2 H 


which is formed also when pyrrolephthalein is boiled with 
20% sodium hydroxide solution, crystallises in almost white, 
silky needles, m. p. about 130°. After some time, it undergoes 
transformation into a compound, m. p. about 153°, owing probably 
to elimination of a molecule of water from the carboxyl and imino- 
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groups; if this product is recrystallised from water, the 
point resumes its original value. * 

When either of these compounds is coupled in alkaline solute 
with diazobenzene chloride, it yields a compound, which 
silky, reddish-brown crystals, m, p, 126°, and is probably 
bisazopyrrolephthalein. Treatment of a trace of this com&n D j 
with concentrated sulphuric acid yields an ultramarine color? 
changing to reddish-purple on dilution ; concentrated nitric ** 
violet solution. 1,1 ~ ’ 


gives a deep violet solution, which yields a red precipitate ' 
dilution, and concentrated hydrochloric acid gives a violet col! 0 
ation, turning in a few seconds to yellow. Towards alkali 't 
behaves similarly to pyrrolephthalein. p H p 1 

Synthesis of y-piketones in the Indole Group. G s m . 

(Oazzetta, 1923, 53, i, 177—182; cf. this vol, i, 57, 59)’-I n p 
action on magnesium derivatives of indole and 2-roethylindok 
succinyl chloride behaves in accordance with its symmetrical formula 
the products being diketonic and not lactonic in character, 
<i$-Di-3dndaylethane, 

NH<k 8 ,?j|>C'CO'CH 2 -CH 2 'CO'C<^i>N;H, 

prepared by the action of succinyl chloride on magnesium indolvl 
bromide, forms minute, colourless prisms, m. p. 287°, exhibits 
normal cryoscopic behaviour in acetic acid, and dissolves in sulphuric 
acid, giving a yellow and then a rust-red coloration changing to 
green on heating. It forms a dirty white, pulverulent silm deriv- 
ative, C 2 QH 14 0 2 N 2 Ag 2l and, when heated in a sealed tube at 140— 
150° with alcoholic ammonia solution, yields a small proportion 
of a yellow compound, m, p. 254°, which is possibly di-indylpyrrole, 
It yields a dioxime, C^HjgO^, which forms blade- 
like, colourless, prismatic crystals, in. p. 305° (decomp.), 
a$-Di-2-nietkyl-3-iiidoykthane, 

NH< C A>C-C°- 0H 2 - C H 2 -C 0 ' C <^>N H , 

obtained similarly from magnesium 2-methylindolyl bromide, 
crystallises in minute prisms, m. p. 297° (decomp.), has the normal 
molecular weight in freezing acetic acid, and dissolves in sulphuric 
acid, giving a blood-red solution, which becomes violet and then 
purple -red when heated. It yields a silver derivative, 


When heated in a closed tube with alcoholic ammonia solution 
it yields : (1) a small proportion of a yellow, microcrystalline 
powder, m. p. 237°, which is probably dimethylketoylpynole, 
O^Hi 3 fcf 3 ; (2) a compound , G\> 2 H 16 N 2 , which crystallises in tabular 
prisms, m. p. 285°, and probably has the structure 

c 6 h 4 - ch*9:ch-ch:c- ch*c 6 h 4 
nh-c=ch ch:c-nh 

(cf. this vol., i, 59). The dioxime of ap-di-2-methyl-3-indoyletIiane 1 
Cyi^O^, crystallises in prisms, m. p. 267°. T. H. r. 

Quaternary Salts of Glyoxalines. Jean Sarasin (^ r 

Chim . Acta, 1923, 6, 370— 376).— It has been shown by Fy ra3D 
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1910 97 , 1815) that 1 : 4- and 1 : 5-dimethylglyoxalines 
<T* same * methiodide, showing that the halogen is mobile 

give wie fl _x t> u„ : i.: 


between the two nitrogen atoms 


The author has investigated 
the effect of this kind of tautomerism on the decomposition by heat of 

quaternary salts of 1-methylglyoxaline of the type , 

, the radicle R has been varied. The methiodide when 

* n i n a vacuum decomposes completely into methyl iodide and 
Imethylglyo saline . The ethiodide gives a mixture of methyl and 
Uhvl iwhdes and of 1-methyl* and 1 -ethyl -glyoxalines, and the 
ts'oamyliodide behaves in a similar manner. On the other hand, 
1-methylglyoxaline benzylbromide gives no trace of 1-benzyl- 
dvoxaline when heated. 

6 \Vhen the quaternary salts of Wallaces 4(or 5)-chloro-l-methyl- 
elyoxaline are heated, they give rise to a new series of 5(or 4)-chloro- 
l-alkylglyoxalines, having higher boilingpoints than their isomerides. 
It can be supposed that, owing to repulsion between chlorine and 
iodine, the methiodide of 4(5)-chloro- 1-methylglyoxaline will have 

the formula and that on decomposition by heat 

OH— CH 


it will lose the methyl group attached to the 1 -nitrogen atom. 
The new product must therefore be 5-chloro- 1-methylglyoxaline, 
and Wallaces compound can only be 4-ch loro- 1-methylglyoxaline. 

The quaternary salts of 4-chloro- 1-methylglyoxaline are stable 
and well crystallised ; the methiodide has m. p. 174—175°, ethiodide , 
m> p. 156—157°, iso amyliodide, m. p. 118—119°, aUylbromide, 
jn, p, 141 — 142°, benzylbromide, m. p. 107 — 109°. 5-Ckloro- 1- 
mthylglyoxaline is a liquid, b. p. 250—252°; its picrate has m. p. 
166—167°. 5-Chloro-l-ethylglyoxaline, obtained by heating 4-chloro- 
1-methylglyoxaline ethiodide, has b. p. 258 — 260°; its picrate has 
jn. p. 146—147°, 5-chloro- l-isoamylglyoxaline, obtained by heating 
the above isoamyliodide, has b. p. 286 — 288° ; its picrate has no 
definite m. p. 5-Chloro-l-aUylglyoxaline has b. p. 129— 131°/12 mm. 
and decomposes when distilled at the ordinary pressure ; picrate , 
to. p. 110—113°. The 5-chloro- 1-alkylglyoxalines are reduced by 
sodium and alcohol to 1-alkylglyoxalines, but 1-allylglyoxaline 
cannot be obtained in this way. 4-Chloro-l-methyIgIyoxaline 
benzylbromide does not give 5-chloro- l-benzylglyoxaline when 
heated. E. H. R. 

New Syntheses in the Glyoxaline Group. Jean Sarasin 
(Helv, Chim . Acta , 1923, 6, 377— 385).— Attempts to obtain an 
allyl derivative of glyoxaline from 4-chloro- 1-methylglyoxaline 
and allyl chloride by Fittig’s reaction were unsuccessful. The 
1-chlorine atom is very resistant and is not affected by a Grignard 
reagent, ethyl sodiomalonate, diethylamine, or potassium iodide 
at temperatures up to 150°. When heated with 40% formaldehyde 
in a sealed tube at 120°, 4-chloro-l-methylglyoxaline is transformed 
quantitatively into 4:-chloro-l-methyl-2-hydroxymethylglyoxaline, a 
colourless, crystalline compound, m.p. 109— 1 10°, forming a picrate . 
ln - p. 148 — 150°. When reduced with hydriodic acid and red 
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phosphorus, this gives 1 : 2-dimethylglyoxaline. Chloral fonna 
with 4 - cblor o - 1 -methylglyoxaline an unstable compound, m 
82 — 85°, b. p. 150715 mm. . ‘ P * 

The synthesis of 4(5)-methyl-5(4)-allylglyoxaline was e0eoted as 
follows. Oximinoallylacetone, CH 3 *CO*C( 1 NOH)*C 3 H 5 , was 
duced to amimallylacetme , CH 3 , CO , CH(NH 2 ) , C 3 H 6 , the Jbta 
chloride of which has m . p . 152 — 1 53° (decomp.) . When this is heated 
with ammonium thiocyanate in aqueous solution it forms, nearly 
quantitatively, 2-mercaplo4(5ymdhyl-5(4:)-attylglyomHne, m. p 
238—239°, which when oxidised with ferric chloride is converted 
into 4(^)-?ndhyl-5(i)-aUyl / glyoxaline > m. p. 71—72°, b. p. 
181712 mm.; yield 50%, but lower when other oxidising agents 
such as potassium persulphate or hydrogen peroxide are used 
When this methylallylglyoxaline is methylated with methyl iodide 
it gives a mixture of 1 : 4-dimethyl-5-allyl- and 1 : 5-dimethyl- 
4-allyl-glyoxalines, which were not separated. 

When heated with hydrobromic acid in acetic acid solution, 
4(5)-methyl-5(4)-aUylglyoxaline is converted into 4(5)-me%i! 
^A)-$-bromopropylglyoxali7ie, m. p. 109—110°, which is converted 
by ammonia into 4(5)-me%^5(4)-P-awiwopropT/^i i yo^^me ) b. p. 
185 — 186°/10 mm. The di hydrochloride, which is very hygroscopic, 
has m. p. 215—217°, and the dipicrate , 229— 230°. . With diethyl- 
amine, the above bromo-compound reacts to give 4(5)-me%l 
5(4) -diethylaminop rop y Iglyoxaline, b. p. 143 — 144° /2 mm.; dikydro- 
chloride, m. p. 199—200°; dipicrate , m. p. 178—179°. When 
4(5)-methyl-5(4)-allylglyoxaline is treated with bromine in carbon 
disulphide, 4(5)-me%^5(4)-P>-di&ro^ m. p. llfr- 

117°, is formed, and with iodine chloride, 4(5)-roc%f-5(4)-fy 
cMoroiodopropylgly opaline, m. p. 94 — 95° (decomp.). Attempts to 
eliminate a single atom of halogen from these dilialogen compounds 
with potassium hydroxide or sodium ethoxide were unsuccessful, 


The Isomerism of Reduced Derivatives of Quinoxaline. I 
The Four Stereoisomeric 2 : 3-Diphenyl-l : 2 : 3 : 4-Tetra- 
hydroouinoxalines. George Macdonald Bennett and 
Charles Stanley Gibson (T., 1923, 123, 1570 1575). 

Barbituric Acid. U. W t alter Bock (Ber. t 1923, 56, [5], 
1222—1227; cf. this vol., i, 64).— A solution of barbituric acid m 
water is converted by the requisite quantity of gaseous chbrne 
into 5-chloro barbituric acid, long needles, m. p. 290-2J5 alter 
slight previous decomposition (ammonium salt, prismatic cr ys . , 
m. p. 245° [decomp.] after becoming discoloured at 2°0 ), 
dicJiforobarbituric acid , colourless crystals, decomp. m -1 ■ • 
5 - Chlorobarbituric acid may also be obtained by the action 
aqueous hydrochloric acid on the 5-bromo-acid ; 1 is r , ' 

very stable towards boiling water. Attempts to prepare 
barbituric acid from the 5-chloro-acid and hydro 
unsuccessful, probably by reason of the limited stability ot 
bromo-acid in boiling aqueous solution. A , 

5 : 5'-Dichlorohydurilic acid is readily hydrolysed y 
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t PT to 5 -chlorobarbituric acid and alloxan: C 8 H.0 6 N 4 CL+ 
n o - C 4 H 3 0 3 N 2 C1 + C 4 H 2 0A+HC1 . Ammonium 5 : 5 '-diMoro- 
iriWe forms colourless or pale pink, hydrated crystals (+ 2*5H 2 0), 
Jhereas the anhydrous compound is dark red; it has m. p. about 
after becoming discoloured at 140°. 

' - . 5 .Dichlorobarbituric acid is transformed by the prolonged 
Kjtion of chlorine into trichloroacetylcarbamide ; the course of the 
action appears to be somewhat complicated, since 5 : 5'-dichloro* 
ivdrurilic is formed as by-product, _ 

J Under definite conditions, barbituric acid is converted by bromine 
alkali hydroxide into tribromoacetylcarbamide, whereby 
xitassium 5-bromobarbiturate i3 intermediately produced; the 
subsequent addition of bromine causes evolution of carbon dioxide 
lQ d formation of tribromoacetylcarbamide, in accordance with 
fo equation C 4 H 2 0^ 2 BrK+HBr0+Br 2 =C 3 H 3 0 2 N 2 Br 3 +C0 a + 

[CBr. Tribromoacetylcarbamide is also obtained from 5 : 5-di- 
jromobarbituric acid and bromine, but the production of the 
libromo-acid is not observed intermediately when barbituric acid 
s used as initial material. H. W. 

Dyes Derived from Phenanthraqninone. III. Phenanthr- 

minazoles. Anukul Chandra Sircar and Gopal Chandra 
5kcar (T., 1923, 123, 1559—1565). 

The Use of Rhodanine in Organic Syntheses. III. Deriv- 
atives of Oxindole. Ch. Granacher and A. Mahal { Helv . Chim. 
4 da, 1923, 6, 467 — 482). — A number of new oxindole derivatives 
lave been synthesised from the condensation product of isatin 
nth rhodanine. According to Andreasch (A., 1917, i, 663), isatin 
iondenses with rhodanine in the 2-position to give “ rhodanine- 
bindolindigo,” but it is now shown that condensation takes place 
/\ _ CO‘NH 3-position with formation olZ-rhodan- 

i 9 — JLr. ylideneoxindole (annexed formula), which 


\/\/ co 

UH 


i ylideneoxindole (annexed formula), 
f orms a pyridine additive compound, 
(0 u Efi^) v Q^ t 
crystallising in red needles. The isomeric 
Mndosylidene-rhodanine is obtained by condensing isatinanihde 
rith rhodanine. By warming 3-rhodanylideneoxindole in 10% 

sodium hydroxide solution, oxindole-3-a-thiol- 

I — -C— C*C0 2 H acetic acid (annexed formula) is obtained, 
\/\ /CO SH which forms a bright orange powder. The 
v ^ thiol group is not removed by long boiling 

with ammonia. The isomeric ip-indoxylidene* 
i -thiolacetic acid forms a reddish-brown powder which begins to 
lecompose at 148°. When oxindole-3~a-thiolacetic acid is reduced 
ffith zinc and concentrated hydrochloric acid, oxindole '3 -acetic acid 
8 formed, colourless needles, m. p. 218 — 219°. Only traces of 
ikatolecarboxylic acid could be obtained by further reduction with 
wuum and amyl alcohol. By acetic anhydride, oxindole-3-acetie 
j is converted into diaectyloxindole-^-acetic acid ( N-acetylo-xindole - 
■acetic acetic anhydride), lustrous leaflets, m. p. 228— -230°. By heat- 
with aniline, oxindole-3-oc-thiolacetic acid is converted into aniline 
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oxitidok-d-x-aniloacetate, yellow needles, m. p. 232°, 
from 220°. The free oxindole-Z-oi-aniloacetic add , 
CgHgON^NPhyCO*!!, 
forms a yellow, crystalline powder, m. p. 232°. The silver salt 
which forms bunches of needles, is decomposed by water. OzkA^ 

3 -glyoxylic acid is obtained by hydrolysis of the above aniline 
in boiling acetic acid solution, and crystallises in orange leafU 
decomposing at 265—270°. Its ammoniacal solution reduc® a 
solution of a silver salt. By the action of hydroxylamine on oxiudole- 
3-a-thiolacetic acid there is formed, not the expected oxnninp. 

compound, but indoisooxazole-y-carboxylic 

-C C*C0 2 H acid (annexed formula) by the closure oi 

' ' yjjv an wooxazole ring. The compound crystal- 

\^rr lises in yellow cubes or lustrous, yellow 

JNJ± u leaflets, m. p. 251°. When the ammonium 

salt of this acid reacts with silver nitrate, the silver mnddtl 
x-oxi mi noaedate is formed, crystallising in yellowish -white needles, 
iV-Methylisatin condenses with rhodanine to form 3 -rhodanylident- 
N-methyfoxindole , crystallising in red needles. By alkali, it is 
converted into the corresponding a-thiolacetic acid. 

The oxindole *3 -aldehyde described by Fried- 

CICH-OH lander (A., 1910, i, 592) does not condense 

\ /\ /CO with rhodanine, probably because it is not 

a true aldehyde, but has the tautomeric aci- 
^ structure (annexed formula). This is confirmed 

by the strongly acid properties of the aldehyde. With benzene- 
sulphonyl chloride, it forms a phenyl 

/ \ C:CH-S0 3 Ph wlphonmindok-3-aldehyde, (annexed formula) 

I I brownish -yellow needles, m. p. 155—160“ 

(decomp.); and with benzoyl chloride it 
gives benzoyloxindole ; - 3 - aldehyde , yellow 
needles, m. p. 192°. E. H. B. 

The Action of Potassium Hydroxide on Chloroacetyl- 
p-anisidine. Frederic Reverdin ( Helv . Chim. Ada, 1923, 6, 

424 — 428).— Although nit-ro-derivatives of chloroacetyl-p-anisidinu 
are readily hydrolysed by dilute alkali hydroxides, in the case of 
chloroacetyl-p-apisidine itself very little p-anisidine is formed, but 
condensation products arise, differing according to the solvent used. 
With aqueous 4% potassium hydroxide on the water- bath, a compma 
is formed, m. p. 185— 186°, crystallising in white needles, having 
the composition C 2 ,H 28 0 5 N 3 or C 25 H 27 0 5 N 3 , and a second comporo, 
m. p. 133°. The first compound gives with lead peroxide m acetic 
acid solution a blue coloration, changing through violet to brown, 
it can be sulpbonated, and with nitrous acid forms a denvanve, 
vellow needles, m. p. 168°, which may be a mtro-denvative. m 
alcoholic potassium hydroxide, chloroacetyl-p-anisidme g ] 
crystalline product, m. p. 257-258°, needles, which i does i 
a coloration with lead peroxide, and appears to be 2. * 

1 : 4 -di-p -o nisylpipe raz i ne . It forms a tetranUro-w>nv9> » 
282— 283° (decomp.). 
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dvntheses in the Indole Group. IX. Indyl Colouring 
r 1 b Jr derived from Methane. Bernardo Oddo and 

ESca Tognacchini (Gazzetia, 1923, 53, i, 271-275).-The 
rr t uxagnesium 2-methylindolyl bromide on iodoform yields an 
nee-veltow compound, m. p. 231—232°, which imparts its colour 
ol and silk and yields a leuco-base on reduction. According 
5 the simplest interpretation of the reaction, this leuco-base would 

ave the formula (NTf< C ^>CJCH, and would give on oxid- 

tion 2 -methylindolenine-di(methylindolyl)methane, 
n tj . \ ^C 8 H ‘ 


^<-S> C ) 2 C:C< -CMe 

’hich would be identical with the compound obtained by Ellinger 
nd Flamand (A., 1909, i, 846 ; 1911, i, 329). Since, however, the 
attraction of iodoform and magnesium phenyl bromide yields 
principally tetraphenylethane (cf. Oddo and Binaghi, A. r 1922, 
313), it is probable that the first product of the above reaction 
b 2 -iododi-ttiethyhndolyl-methane, and that this then reacts with a 
urther molecule of magnesium 2 -methyl indolyl bromide, thus : 

NH<^>(>CHI-0^!>NH+NH<^>C-MgBr = 

MgBrI+NH< C c ^>CH+NH< C ^4> C . C H:C< C ^>N; 


the final product would then be 2-methylindolyl-2-methylindolidene- 
methane. Alternatively, the latter might be formed by auto- 
andation of tetra-2-methylindolylethane, which possibly constitutes 
the first product of the reaction, 

| The tartrate of the orange-yellow base, C 19 H j fi N 2 ,C 4 H 6 O fi , m. p. 

[ 67°, and the sulphate (cf. Ellinger and Flainand, foe. cit.) were 
nalysed. T. H. P. 

Preparation of certain Azo-derivatives. . Dino Bigiavi and 
}m Carrara (Gazzetto, 1923, 53, i, 285—290 ; cf. A., 1922, i, 878). 
-The authors have prepared various azoxyphenols by the action 
>f acetic acid and hydrogen peroxide on the corresponding azo- 
lerivative, and various nitro -derivatives of azo-compounds by 
Heating the latter with nitrous acid. When the residue '.N'CgH^OH 
s present, this reagent, even in marked excess, yields a inono- 
litro-derivative with the nitro-group in the ortho -position to the 
tydroxyl, whereas the radicles INPh, INOPh, and !NOC 6 H 4 *OH 
ire inert towards nitrous acid. In this way, it is therefore possible 
so establish the position of the azo-oxygen in the azoxyphenols, 
i-azoxyph.enol yielding a nitro-derivative, and p-azoxyphenol 
emaining unchanged, when treated with nitrous acid. A quan- 
itative yield of nitro-derivative is obtained with the azoxyphenols 
not with the azophenols, p - Azophenol is partly oxidised to 
1 mtrophcnol by the action of nitrous acid, this reaction being 
toalogous to the oxidation of hyponitrous acid to nitric acid by 
Permanganate in alkaline solution. 

Ihe yield of p-azophenol may be raised from 36 — 42% to 60 — 

cc* 2 
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70% by varying the procedure given by Wills tatter and 

(A,, 1906, i, 990). , „ 

p-Azoxyphenol forms lustrous, reddish -yellow needles, m p 
224° (decomp.), a molecule of water of crystaUisation being 
at 100° ; Fischer and Wacker’s preparation (A., 1888, 1286) 

Diacetyl-p-azoxyphenol has m. p. 163° (Wohl and Goldenber^ 
A. 1904, i, 210, gave m. p. 165°). 

u.m-Nitro-y-hydroxyazoxyberizene , C 6 H 5 *NO.N , C 6 H 3 (OH)'Xo. 
forms transparent, greenish -yellow, tabular crystals, m. p, 125°. 
m-Mtro-y : p '-dikydroxya^yb^^ 

oh-c 6 h 4 »no:n*c 6 h 3 (OH)-no 2 

crystallises in reddish -yellow chips, m. p. 193 (decomp ). 

When treated with nitrous acid, p-azophenoi yields the m 
dinitro-derivative (Robertson, T., 1913, 103, 1473), together^ 
p-nitrophenol and a black, pulverulent compound m. p. W 
(decomp.), corresponding in. composition with Willstatter and 
Benz’s azoquinhydrone (foe. cit.). T. H. P. 

Hvdrochlorides of p-Aminoazo-compounds. D. V orUkdes 

and Ernst Wolferts {Ber., 1923, 56, [B], 1229 — 1 239).— The 
addition of hydrogen chloride to a number of p-ammoazo-com. 
pounds under widely varied conditions has been examined, The 
observations are not readily explicable by the hypothesis that 
quinonoid compounds are produced. 

The following salts of p-dimethylammoazobenzene are described: 
the anhydrous monohydrochloride, from equivalent quantities of 
base and hydrogen chloride in anhydrous ether, dark reddii 
violet crystals, m. p. 168-174°, or black to brownish-red crystals, 
m p 162—167°, decomp, about 173°, prepared by passing dry 
air over the hydrated monohydrochloride or the dihydrochlonde: 
the anhydrous dihydrockloride , in. p. about 162 , decomp, about 
173°, a pale red or red, crystalline powder obtained by passu? 
dry hydrogen chloride over the anhydrous monohydrochlonderi 
the atmospheric temperature ; a mixture of the two hydrocU®d« 
(or a compound of a molar proportion of base with one 
molar proportions of acid), cluster of red needles, 
from solutions of the base in anhydrous ether <w 
saturated with hydrogen chloride ; the monohydrated moaoliyto 
chloride, purple-red needles with bluish-violet glance, m.J. 
105°, decomp, about 115°, from dilute hvdrochlonc ^. th 
compound, p^bably G M H 1 A,2HC1,4H 2 0, dark »J JJMJ 
about 60°, decomp, about 90°, from solutions oftheba^mny™ 
chloric acid (d 11); the mcmhydrocUonic 
leaflets, m. p. about 165° (decomp.), prepared b» to™ 
hydrogen chloride in the presence of benzene, 

Moridt (+CHC1,), lustrous, red needles, m. p. about 
about 175°, from- the base and hydrogen chknde . n 
solution. (The melting and decomposing 
on the previous history of the specimens and t ^ 

p - Aminoazobenzene hydrochloride does not show any 
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combine with benzene, chloroform, 0 r ether ^ , 

, presence of these media. It shows little 7k r7 . formed in 
h g further molecule of hydrogen chloride *° oomb toe 


ifh » tnrtner molecule of hydrogen chlmHA. “v W combine 
The alteration in colour caused bv th« + , 

I s *ol prono^r^ ° f *! 


k»»- t 0 “e di-hydrochloride is more wotumT ^ rmati , on of the 

.dimethylammo./.metho X ya TO benzene, P m^ T ease of 

mohydrochloruk is blue or bluish -vioW ' Jl 1(, i— 163°. The 
Uoride is yellowish-red. The transforms .. eteas the dihydro- 

odily in aqueous hydrochloric acid solutions 0 " f™' 1 i*® effect *d 

■ation and reversed by diluting on wmri™ th SUrt , able con «®- 
.ydrogen chloride is less firmly retained than { th V 0,Bti <®. The 
Uspondmg non-methoxylat^ compound he Caso of tbe 
I -Tetramethvk -*7 . u * 


^.ietramethyJdiaminoazobenzene^ bek' 
dimethy amino^'-methosyazobenzcGP Tf l- y smularl y to 

'^ride, m. p. about 220°, a J a bIue W 

0°, which do nof. re . ^hydrochloride, m n 

of Crv«+aTl, 

th 
of 

olour becomes only slightly paier.^ 0 ' 0 ® 0 " cfl,oride . whereby"its 

A Drop Method for the Study of the CVm , . H - W - 

" BEiK f Z„ 1923 137 “?. of Prote tos- 

ibour, and material involved in makins/iaroo 404 ’^ 0 save time, 

i test-tubes of reagents and protein! thf ° f Motions 
* w, h black undersurface . By meat °* Uses a S lasa 

fops of the previously prepared diluHnn, 1 f ? ca Prilaiy tube 

Pstematically on the plate and mixed P* aced rapidly and 

fluted precipitant. A glance shows ^ of the suitably 
lie different dilutions. tbe lmits coagulation at 

I The Structure of Proteins v , & K, 

M, 1923, 128, 119—128 ) ^dmihaijw* (Z physiol 

m isolated from the hy^ta If P L P T ? ‘ ne have 

fdrolysed with 70% sulpLric a Id 1 R"' fibri " wb <® 

Q°fp “• P- 247“ [«]» _ 4 . 7 o r? mycUamne anhydride 
^ucyU-vaUneanhydril m water). Casein 

■ctie acid), and a k n 1 7 ? ’ C n H 2o0 2 N„ r a ]% -Wq rr 

5ft to the “l^atf few -&H* f iJt 

‘]* about -120° /in anhydride n iS 

W -^frSSj anhydride, m^p’ 

RSftsSSpSSS 

SSsSSSSsSSiS 

^‘-XKLL'S* a- hi SKSjS- 


lobulin 4*8%. 


-v uvm serum 

ovalbumin 5-2°/ 

w. o. K.°' 
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Partial Decomposition o! Protein. Emil Abderh^d^ 
and Hideki Suzuki (Z. physiol. Chem.y 1923, 127, 281— 290U 
Goose feathers were allowed to remain five days at room tem. 
perature with ten times their weight of 70% sulphuric acid, and 
the mixture then poured into water. The products of hydroly^ 
were fractionated. A product, 0 17 H2g0 5 N 4 , has been isolated 
which is apparently prolylprolylglycylprolyl, |>] -147*5°. 

W. 0. K. 

The Rotation and Molecular Weight of Casein. J, z AY 

kowsky (Biochem. Z., 1923, 137, 562— 569).*— The rotation of 
pure casein prepared by avoiding the action of hydroxyl-ions ^ 
been examined under a variety of conditions. A 1% solution jj 
10% potassium acetate has [a]h 8 +81*55°; somewhat higher values 
are found in sodium acetate and sodium salicylate solutions, and 
also with increasing concentration of the casein. Warming i c 
neutral solution has no influence on the rotation. In alkaline 
solutions, the rotation falls off and especially rapidly on warming 
at 80°. Various concentrations of borax have no influence on 
the+otation of 2% casein solution ([a]}, 8 +95*3°). In iV /10-hydro- 
chloric acid the rotation was 88*97°. When increasing volumes of 
N /10-sodium, potassium, calcium, or barium hydroxides are added 
to casein, the rotation increases to a maximum at 8*0 c.c. per 0*25 g. 
of casein. This corresponds with 0*0032 g. equivalents of alkali 
per g. of casein, whereas 1 g. of casein requires 0*0008 g. equivalent 
of alkali to render it neutral to phenolphthalein. If the latter 
point corresponds with a bi-metallic salt, then casein is an octabasic 
acid and has a molecular weight of about 20,000. H. K. 


Hajmatoidin. Hans Fischer and Fritz Reindel (Z. physid. 
Chtm., 1923, 127, 299— 316).— From a study of the crystallographic 
and general properties of hsematoidin, C^I^OgN^ it is concluded 
that it is identical with bilirubin. Both give similar compomids 
on coupling with diazo-salts. W * ^* K - 

Bile Pigments. VII. Hans Fischer and Georg Nmun 
IZ. physil Ghent., 1923, 127, 317— 328).--If bilirobin i> nM 
with hydrogen and palladium, mesobilirubin is obtomed (cl. A, 
1914 i 1135; 1915; i, 148) of which the dimethyl ester, %*»■ 
chloride C- a H«OA» 2HC1, lustrous, green leaflets, red, bv tons- 

SEnwS s. ik . r taw 

mesobilirubin yields mesobihrubinogen, m. p. 20., ■ A 
solution of mesobibrubm is formed when a nurture of me. 

(01 g ) and taurocholic acid (01 g.) is dissolved m alkali andp 
cipitatfd with acid. This colloidal solution : 

Mesobilirubin, when treated with concentrated mtn ^ ^ 
methylethylmaleimide. 

Synthetic Researches on the Constitution of Bile W ' 

I. Hans Fischer and Ernst Loy (Z. 

59—84). — From ethyl 4-hydroxy-2-met^^wote-3-J 
on treatment with anhydrous hydrocyamc a^ and bya^ 
acid in chloroform solution, is formed the correspond g 
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t ir oN brown needles, m. p. 235°, which is hydrolysed with 
9| te ! 0( jjum hydroxide solution to yield ethyl ^hydroxy -2-aUe- 
“J. 2 mMpyrroleA-carboxylate, pale yellow needles, m. p. 187° 
SS >ellow leaflets, decomp .243°; oxime colourless 


m T3. 202°; acetyl derivative of the oxime, C n H 14 0 5 N 2 , 
Y ff ’ ne edles, m. p. 115°). If the aldimine or the free aldehyde 
-heated on the water-bath with dilute acid, condensation takes 
w and bis - (4 - hydroxy - 3 - carbelhmy - 2 - methylpyrryl)methene, 
fg 0 No, is formed, yellow needles, decomp. 240—275°. The 
ildehyde also condenses with ethyl 2 : 4-dimethylpyrrole-3-carb- 
xvlate to yield (\-hydroxy -3-carbethx)xy-2-mdhylpyrryl -2 : 4-dt- 
lJthvl^-carbethoxypyrrolydyl)methene t C 18 H 22 0 5 N 2 , thin, yellow 
eedles decomp. 245°, which is reduced with hydrogen in presence 

platinum black to form (4-%^rox-y-3-car6^/ioxy-2-we</iyZpyrry/- 
2 -1 dimethyl-^carbdhmypyrry^methine, pale yellow needles, m. p. 
191 ° Acetic acid-hydrogen iodide acts on ethyl 4-hydroxy- 

2- methylpyrrole*3-carboxylate to yield a compound, C^HgoOsN, 
colourless leaflets, m. p. 158°, described by Benary and Silber- 
iuann (A., 1913, i, 651) and the same compound is formed in 
Attempting to condense the hydroxypyrrole with acetonitrile in 
chloroform solution in presence of hydrogen chloride. It is 
[apparently 5-(3-carbdJioxy-2-methyl4-pyrryl)4‘hydroxy-3-carbethoxy- 
fy-mdhylpyrrole. 

Condensation of ethyl 4-hydroxy-2-methylpyrrole-3-carboxylate 
with formic acid yields the above-mentioned bis-(4-hydroxy- 

3 - carbethoxy -2 -methy Ipy rryl ) methene, decomp. 240—275°, and 
also bis-{ 2 -methyl- 2 -carbdhoxypyrryl)furan f yellow needles, decomp. 
282°. The latter compound is also formed on heating ethyl 
14-hydroxy-2-methylpyrrole-3-carboxylate with oxalic acid, and 
Also there is formed in the reaction bis - (4 - hydroxy -3-ca rbetfwxy- 


2- metkylpyrryl) diketone y yellow needles, m. p. 245 — 250°. Ethyl 
oxalate condenses with ethyl 4-hydroxy-2-methy]pyrrole-3-carb- 
oxylatcin presence of sodium ethoxide, and a compound, C 10 H n 0 6 N, 
fine white needles, decomp. 201°, which is apparently 4 -Ayrfroa;y- 
$-carbethozy-2-methylpyrryl-5-pyruvic acid , is obtained. Ethyl 
4-hydroxy-2-methylpyrrole-3-carboxylate and chloroacetonitrile 
condense in ethereal solution in presence of hydrogen chloride to 
form ethyl ^-hydroxy ~^-chloroaedyl-2 - methylpyrrole - 3-carboxylate, 
thin white needles, decomp. 243°. 

The compound formed by the condensation of ethyl 5-aldehydo- 
2 : 4-dimethylpyirole-3-carboxylate with ethyl 4-hydroxy-2-methyl- 
pyrrole-3-carboxylate, is {^carbethoxy-2 : i-dimethylpyrrylA-hydr- 
oxy-%-Mrbethoxy-2-methylpyrroUdyl)methe7ie, which forms orange- 
yellow leaflets from alcohol, which decompose at 244° ( hydro - 
chkride, orange-red needles, m. p. 207°). This compound, on 
reduction with hydrogen in presence of platinum, yields 4 -hydroxy- 
%'Carbeihoxy.2.methylpyrryl'Z -carbetJwxy-2 : 4 -dimethylpyrrylmethane, 
already mentioned as being formed by the reduction of the 
isomeric methene compound. Ethyl 4-hydroxy-2-methylpyrrole- 

3- carboxylate similarly condenses with (a) ethyl 4-aldehydo- 
l-p-tolyl-2 : 5-dimethylpyrrole-3-carboxylate to yield a compomd, 
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yellow leaflets, m. p. 211°, which is again decomwi 
on coupling with diazobenzene sulphonio acid, (6) ethyl 4-aideW| 
2 : 5-dxmethylpyrrole-B-carboxylate to yield a compound Ve i| 
glistening leaflets, m. p. 240°, and (c) with ethyl 4-aldehydo-l -phe 
2 : 5-dimethylpyrrole-3-carboxylate to yield a compound inio 
scopic needles, decomp. 210°. \y q g. ro " 


I. Nucleotides Formed by the Action of Boiled Panci* 
on Yeast-nucleic Acid. II. Formation of Nucleotides ^ 
Yeast-nucleic Acid by the Action of Sodium Hydroxide S 
Room Temperature. Walter Jones and M. E. Perkim n 
Biol. Chem., 1923, 55, 557 — 565, 567 — 568). — The authors hav' 
now isolated the four nucleotides from the product of the acti/ 
of boiled pancreas extract on yeast-nucleic acid (cf. A., 1920 i rsl 
1922, i, 479; Levene, A., 1921, i, 821); incidentally, the acid 
brucine salt of guanine nucleotide has been obtained in a crystalline 
form, and a crystalline compound which is probably the lead 
ammonium salt of cytosine nucleotide has been isolated.* Xhe 
decomposition of the nucleic acid into its constituent nucleotides 
is, however, by no means complete; intermediate substances are 
present in the final product. It is considered that only nucleotide 
linkings are ruptured by the action of the thermostable agent from 
pig’s pancreas, and, since there is no increase in the titratable 
acidity of the mixture during the process, the conclusion is drawn 
that at least one nucleotide linking is of the ether type between the 
carbohydrate groups. Conditions have, however, been devised 
whereby yeast-nucleic acid is apparently quantitatively decomposed 
into its mononucleotides by the action of 1 % sodium hydroxide at 
the ordinary temperature, and in this case the alkalinity of the 
solution haa been observed to diminish progressively as the decom- 
position proceeds, thus indicating the liberation of weak acids 
during the formation of the nucleotides. From this result it is 
concluded that one or more of the nucleotide linkings in nucleic acid 
are between a phosphoric acid and a carbohydrate group. A new 
formula is consequently proposed for yeast -nucleic acid in which 
two such linkings are present, the third being of the ether type 
mentioned above. E. S, 


The Action of Alkali on Thymus-nucleic Acid and Yeast- 
nucleic Acid. H, Steudel and S. Nakagawa (Z. physiol. Ghm., 
1923, 128, 129 — 134). — The rotatory power of thymus -nucleic add 
obtained from herring sperm or from spleen is not influenced by 
remaining several days with alkali, whereas that of yeast-nucleic acid 
changes from dextro to leevo. Natural or synthetical clupein nucleate, 
when left with alkali slows only a small decrease in its laevorotation. 
This small change is probably to be ascribed to the protein portion. 
Sodium guanylate undergoes a small change in rotation when left 
in contact with hydrochloric acid. W. 0. K. 

Yeast-nucleic Acids. IV. A Simple Method of Isolating 
Adenylic Acid. H. Steudel and E. Peiser ( Z . physiol. Chm k, 
1923, 127, 262 — 267). — ~ After separation of guanylic acid as the 
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godium salt (A., 1922, i, 279), adenylic acid may be isolated from 
V east by precipitation as the lead salt. Adenylic acid, m. p. 195°, 
[«]» - 41*78°, has the formula C 10 H 14 O 7 N 5 P,H 2 O. W. 0. K. 

Fission of Proteins by Formic Acid. N. D. Zelinsky and 
V. S. Sadikov ( Biockem . Z., 1923, 137, 397— 400).— Formic acid 
of various strengths proved unsuitable for the hydrolysis of proteins 
even using an autoclave at 180°, Examination of the products 
of the action of 10% formic acid on gelatin only gave one amino- 
acid, glycine. Even after hydrolysis with hydrochloric acid, the 
products are very complex. Formic acid appears to effect con- 
densation. H. K. 

Relation between the Fermentative and Catalytic Fission 
of Proteins. Vladimir Sergievitsch Sadikov and N. D. 
Zelinsky {Biochem. Z. t 1923, 137, 401— 404).— There is a rough 
parallelism between the proportion of ether, chloroform, and ethyl 
acetate soluble extracts from the catalytic fission (1% phosphoric 
acid at 180°) and from the fermentative fission (pepsin, trypsin, 
and erepsin) of gelatin and casein indicating similarity of the 
' chemical processes involved. jj 

The Specificity of Enzymes. III. The Affinity of Enzymes 
for Stereoisomeric Sugars. Richard Willstattee and 
Bichard Kuhn (Z. physiol Ghem 1923, 127, 234— 242).— The 
effect of a- and (3 -glucose on the rate of inversion of sucrose by 
invertase has been compared. a-Giueose causes no change in h } 
•the velocity constant of the reaction, but 3-glucose causes a decrease 
from 158-5 to 137*5. A similar difference between the effects of 
a- and 3-glucose is observed in the case of the hydrolysis of raffinose 
by invertase. In the case of maitase, however, acting on maltose, 
both a- and 3-glucose have approximately the same effect, 3-glucose 
being at most only slightly more effective than a-glucose. The 
enzymes of the emulsin complex in their action on salicin and 
hehem, are, like invertase, inhibited to a greater degree by the 
addition of 3-glucose than of a-glucose, W. O. K. 

Saccharase, II. H, von Euler and K. Josephson ( Ber . 
ft* [B] 1097 — 1103). — The purest saccharase preparations 
which have been obtained resemble closely the natural proteins 
m their chemical nature. The nitrogen content, which increases 
with increasing purity of the enzyme, is of the same order of magni- 
tude as the mean value found for the proteins, and it is probable 
than an eventual, not very considerable, increase in the purity of 
the enzyme would cause the disappearance of the observed difference. 
ih€ ; ammo-nitrogen is only a small fractioihfcf the total nitrogen. 

^ saccharase with concentrated acids increases the 

er of free amino-groups in the same manner as in the case of the 
natural proteins. It appears highly probable that purified saccha- 
tn fW pre P ar ^ tl . ons have a sulphur content which is proportional 
exbiKuL a k tm t y; the order of magnitude is identical with that 
100-SSn “1 * P roteins - preparations of saccharase (7/= 
therefore, appear to consist largely of substances which 
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are closely allied to the proteins. ‘ This hypothesis is in harm 
with their change in thermostability with temperature. ^ 

Emulsin. n. Burckhardt Helferich, Paul Elias Speth 
and Walter Toeldte (Z. physiol . Ohem.> 1923, 128, 99^10^’ 
The activity of emulsin is reduced by the action on it of pensi 
by keeping it under methyl alcohol. Ultra-filtration under 01 
does not cause much decrease in its activity. Methyiation 
diazomethane or acetylation with acetyl chloride inactivates it 

w. o. i 

The Action of Emulsin on the System Hydrocyanic Acid 
Benzaldehyde-Benzaldehydecyanohydrin. E. Nordefih! 
(Biochem, Z., 1923, 137, 489 — 495). — The velocity of fission rf 
benzaldehydecyanohydrin is independent of the presence of emuh' 
and depends solely on the acidity of the solution. The d-cy^m 
hydrin is formed (shown previously) in the presence of emulsin m or? 
rapidly than the lacvo-form and is now found to undergo fission 
more rapidly, resulting in a preponderance of the cyanohydrin 

H.K. 

Reversibility of the Action of Urease of Soja Bean. Hebeeet 
Davenport Kay {Biochem. J., 1923, 17, 277—285).— Carbamide 
is produced in very small quantities during the action of urease 
on a mixture of ammonium carbonate and carbamate in strong 
solution in water at room temperatures under conditions which 
preclude its formation by any other means than enzymic synthesis. 
The action of urease is therefore reversible. The methods used for 
the estimation of the synthesised carbamide were the hydrolysis 
of the compound with urease and consequent estimation of the 
hydrogen- ion concentration, and the xanthhydrol method. S. S.Z. 

Histozyme. I. I. A. Smorodincev (/. Russ. Phys. Own. 
Soc ., 1920, 51, 156 — 177). — Histozyme is found in the greatest 
quantities in the kidneys of pigs and the skeletal muscles of dogs. 
All the organs of dogs examined, namely, the liver, kidneys, spleen, 
lungs, and cardial and skeletal muscles, have the property of hydro- 
lysing hippuric acid with the production of benzoic acid and glycine; 
the histozyme content being smallest in the liver. This enzyme is 
also found in the kidneys of calves and horses. The best sterilisers 
for histozyme are sodium fluoride or toluene. A number of experi- 
ments carried out with this enzyme on the hydrolysis of hippuric 
and other substituted amino-acids show that it is almost insoluble 
in water or aqueous glycerol, and must therefore he considered as 
an endo-ferment. Its activity is not very pronounced, being 
greatest for hippuric ^id with a 4% emulsion, the rate of hydrolysis 
being greatest at the beginning of the reaction, and then slowly 
decreasing. With more dilute solutions of hippuric acid the per- 
centage hydrolysis is greater than for more concentrated solutions. 
Chloroform, phosphates, physiological salt solution, and alkalis have 
a retarding influence on the hydrolysis, the presence of only OflM/h 
of sodium hydroxide having a marked effect. Sulphuric add, ® 
the other hand, accelerates the reaction. At 8°, histozyme exhi i * 
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a feeble hydrolytio action on hippuric acid, whilst at 37° its action 
is four times as great as at 15°. It has no action on p-alanine, 
^.benzamidobutyric, benzamido wo butyric, and Z-a-benzamido- 
butyric acids, but is capable of hydrolysing d-a-benzamidobutyric 
and Meucine, with the liberation of benzoic acid, and glyco- 
icholic and taurocholic acids with the liberation of cholic acid. 
Histozyme is also probably the ferment responsible for the hydrolysis 
of laurylglycine, laurylalanine, laurylalanylglycine, butyrylglycine, 
and butyrylalanine with the production of the corresponding fatty 
acids. In 'dew of the above reactions, it is thought desirable that 
histozyme should be renamed “ aminoacylase,” in order to bring 
its name into line with those of other ferments. R. T. 


Histozyme. II. LA. Smorodincev (J. Russ. Pkys. Chem . 
8oc. t 1920, 51, 178— 182).— A preparation of histozyme from the 
kidneys of dogs has only half the hydrolytic power of the juice 
expressible from them, whilst from the liver, the latter is six times 
less active than a preparation made from the organ itself. More 
of the ferment is contained in the kidneys of dogs than in those 
of oxen, or than in the liver of dogs. The precipitation of histozyme 
from the expressed juice by means of acetone slightly reduces its 
activity, as does the prolonged action of ether. Autolysis greatly 
reduces the hydrolytic power of the juice, and to a lesser extent 
that of the preparation of histozyme obtained from the latter by 
precipitation with acetone. R T ^ 


Oxidising Enzymes. VI. Tyrosinase. Muriel Wheldale 
Onslow (Biochem. J., 1923, 17, 216-219).-In corroboration 
and extension of Bach s hypothesis that tyrosinase consists of at 
least two enzymes (A., 1914, i, 445) the author puts forward 
a suggestion that this enzyme is a mixture of a water *spli tti n g 
enzyme (reductase or deaminase), a carboxylase, and an oxydase. 

S. S. Z ’ 

The Influence of Thorium-* on the Catalase of Liver. 

Alfred Maubert, Leon Jaloustre, and Pierre Lemay (Compt 
T 1 " * 923 \ 17 u 6) -^2 1 505). — The presence of thorium-* affects 
tne action of the catalase of liver on hydrogen peroxide, activating 
7 when P* 58 ^ in small quantities, but inhibiting it if the quantities 
are increased beyond a certain point. This is apparently due to 
tne e radiation, as thorium emanation has a similar effect. H. J. E. 

i?iP ltl i eS , is - L ' SplEGEL *%*“>*. Chem., 
chlnHH 27 ’ 208 ~ 20 ^’ 4 A -> 1922, i, 694). — The addition of calcium 
aoifk hV +L reaSe ? the of fat obtained from glycerol and fatty 
sunflower an enz y me emulsiorf prepared from fresli 

of Arsphenainine [Salvarsan] and its 
Wattpp n°/i the Mode of Syntbe 8 * and the Toxicity. IV. 

132n n ' V™ STIANSE3 ? ( J ' Amer - Chem ' Soc '> 1923, 45, 1.316— 
P revi ousIy drawn respecting the distribu+ion 
‘ P r in salvarsan (A., 1922, i. 601) have been substantiated. 
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The use of pure instead of commercial sodium hyposulphite f or t i 
reduction of 3-nitro-4-hydroxyphenylarsinic acid or the corresooM 
ing amino-acid results in a greater rate of reduction, a larger S 
and a higher sulphur content. These factors are controlled by u 
acidity of the reduction mixture, and the addition of 
carbonate to pure sodium hyposulphite slows down the rate 
reduction, decreases the yield, and lowers the sulphur content 
The use of acetic acid with commercial hyposulphite has the nnn^a 


effect. Specimens of salvarsan prepared by means of pure hync 
sulphite are more soluble in water than if commercial hyposiM? 
is used. W, S. K 


Arsenated Derivatives of Diketophenylpyrollidine. J 0S} 

R. Johnson and Roger Adams ( J . Amcr. Chem . Soc., 1923 $ 
1307 — 1315).— Details are given of the preparation of nitrophenyl 
arsinic acids by the diazotisation of the corresponding amine i 
treatment of the diazo -derivative with sodium arsenite solution 
o-M ethoxy phenylarsinic acid , white needles, m. p. 193—194° $ 
obtained by the use of o-anisidine ; similarly, p-anisidine give 
p-methoxyphenylarsinic acid. p-Nitro-o-methoxyphenybrsinio^ 
pale yellow needles, m. p. above 250°, is prepared from o-metioxy 
p-nitroaniline, which is formed in 60% yield, together with 5. 
nitro-2-methoxyaniline (32%), by the action of ice-cold nitric acid 
on o-acetaniside in acetic acid-acetic anhydride solution, 
o-Arsanilic acid, 3-amino -o-tolylarsinic acid, 5-ammo-o-tolyIaraiuit 
acid, and p-arnim-o-inethoxyphenybrsinic acid, white needles, m, p, 
203 — 204° (208 — 209 Q , if heated rapidly), are prepared by the 
reduction of the corresponding nitro-compounds by means of ferrous 
chloride. Arsenated derivatives of diketophenylpyrollidine m 


produced by boiling pyruvic acid with an alcoholic solution ol 
an aminoarylarsinic acid and an aromatic aldehyde, but amino- 
arylarsinic acids having a substituent in the ortAo-position to the 
amino-group form benzylidene derivatives which do not react with 
pyruvic acid. The reaction is not applicable to the simple aliphatic 
aldehydes. Benzaldehyde, p-arsanilic acid, and pyruvic acid (orethyl 
pyruvate) give 4 : D-dikcto-2-phenylpyrollidineA-p-phenykTsink acid, 

V 0 NAs 0 3 II 2 previously described as 4-carbosy4 

CHa'CHPh \ / 

phenyIquinolihe-6-arsinie acid (A., 1922, i, 187). The quinoline struc- 
ture was originally assigned to this compound because it loses carbon 
dioxide on heating. It is now found, however, that 4 : 5-diketo- 
2-phenyl-l-p-nitrophenyIpyrollidine also loses carbon dioxide 
when boiled with ethyl benzoate, particularly in the presence of an 
equal quantity of o-nitrophenylarsinic acid. Moreover, when the 
compound is subjected to alkaline fusion, aniline is the chief mtro* 
genous product. It is held, therefore, that the pyrollidine struct®* 
is firmly established for this compound. BenzylideM- 
acid , heavy, white, granular crystals, m. p. 225° (decamps 
formed in small quantities during the preparation. 
o-methoxybenzaldehyde in place of benzaldehyde, 4:5-(iu^ 
o-an isylpyroUidine - 1 -p-phenybrsinic acid is obtained as a F® 
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klow powder, m. p- 173 — 176° (decomp.), Anisaldehyde con- 
Uges with arsanilic acid and pyruvic acid to give 4 : 5-diketo- 
ly.Qnisyl'pyi'oUidine-l -p-phenylarsinic acid , white crystals, m. p. 
Kll65° (decomp.). § 4 : 5- Diketo-2-mp.methyknedioxyphenyl - 

L^idine-Uphenylarsinic acid, light yellow powder, m. p. 176—178° 
|ecomp-)» is formed from arsanilic acid, piperonal, and pyruvic acid, 
didst the use of p-chlorobenzaldehyde leads to the formation of 
[ ; odiketo- 2 -p-chlorophenyl'py rollidine - 1 -p -phenylarsinic acid , white 
[owder, m. p. 163—165° (decomp.). Condensation products are 
Jeo formed from salicylaldehyde, p-dimethylaminobenzaldehyde, 
Ir oinnamaldehyde, but not from paracetaldehyde or n - b utaldehyde 
^ : ^J)ihto-2-phenylpyrollidineA-m-tolylS-arsinic acid , cream- 
oloured powder, m. p. 180 — 186° (decomp.), is made from 6-amino- 
kolylarsinic acid, pyruvic acid, and benzaldehyde ; benzaldehyde, 
lynivic acid, and ^-amino-o-anisylarsinic acid give 4 : 5-diheto- 2- 
\henylpyrottidi ne - 1 -m - anicylA- arsinic acid , yellow powder, m. p 
75 — 176°. Benzaldehyde condenses in alcoholic solution with 
harsanilic acid to give benzylidene-o -arsanilic acid , m. p. 228 — 230° 
deeomp.), and with w-methyl-6-amino m-tolylarsinic acid with form- 
tion of Q’benzylideneamino-m-tdylarsinic acid, cream-coloured solid, 
a. p. 202 — 205° (decomp.). p-Chloro benzaldehyde and 6-amino* 
i-tolylarsinic acid give 6 - p chlorobenzylideneann no-m- tolylarsinic 
rid, pale yellow powder, m. p. 255—260° (decomp.). The same 
ienzylidcne derivatives are produced in the presence of pvruvic 
cid. W. sf N. 

Mercury Compounds of the Phenyl Halides. Maetin E. 
Llnke {J. Amer. Che?n. Soc ., 1923, 45, 1321— 1330).— Halogen* 
ted phenylsulphinic acids, prepared by a modification of Gatter- 
lann’s method (A., 1899, i, 516), react with mercuric acetate in 
lacial acetic acid solution with formation of halogen derivatives 
f phenylmercuric acetate, which are converted by means of 
queous alcoholic sodium chloride int-o derivatives of phenyl- 
lercuric chloride. By the action of bromine in an aqueous sus- 
ension containing potassium bromide, or, perhaps better, by 
leans of bromine in acetic acid solution, the mercuric acetate 
rouping is replaceable by bromine. 

The . following compounds are described : p - Cldorophenyl- 
muric acetate, m. p. 193 °, is prepared from y)-ehlorobenzene 
alpnimc ac ^ J the corresponding chloride has m. p. 225°. m-Ckloro 
wtenesvlphinic acid, long, white needles, m. p. 81°. m-CMoro 
tenylrmrcunc acetate has m. p. 133°; the chloride , m. p. 210° 

‘ mmermnemlphinic acid is a white, crystalline solid, m. p 
. o-Ubrophenyhnercuric acetate has m. p. 115°; the chloride , 
j P; 145 . p-Bromophenylmercuric acetate has m. p. 196°; the 
- » P* 250°. m - B romob erne nesu Iph inic acid , m. p. 88° 


]qo '-Jr -— - acetate , m. p. 160°, and the chloride , m. p, 
* ?'^ ro ^benzene8ulphinic acid , m. p. 130°. o -Bromophenyl- 
i t) r m * P* 124°, and the chloride, long, white needles, 
* P-dodophenylmercuric. acetate , m. p. 191°. AH these 
com Pounds are white, crystalline solids. The action of 
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warm 68% nitric acid on p- or o-chloro-, or or o-bromo-ph 
mercuric acetate leads to the replacement of the mercuric ac? 
group by the nitro-group, with formation of known prodM 
but this reaction does not proceed smoothly with the meta-JK 
tuted derivatives. Direct mercuration of phenyl halides m&vL 
effected by heating mercuric acetate with a large excess of a pL • 
halide at 140° during one and a half to two and a half hours 2 
which the excess of phenyl halide is removed by distillation’ 
steam. It is shown that in this way ^-chloro- and p-iodo-phenvl 
mercuric acetates and o- } m-> and p-bromophenylmercuric acetal 
are produced (cf, Dimroth, A., 1902, i, 656; Kharasch and bJE 
sohn, A., 1922, i, 189). W.S K 


Mercury Derivatives of Salicylaldehyde and the Nitrp 
salicylaldehydes. Frank C. Whitmore and Edmund BuKara 
Middleton (J. Amer. Chem. Soc. f 1923, 45, 1330—1334)^ 
direct mercuration of salicylaldehyde (of. Henry and Sharp, T 
1922, 121, 1055) is accomplished by boiling with mercuric acetal! 
and a small amount of acetic acid in 50% alcoholic solution, and 
leads to the formation of 3 ; 5 - diacetoxymercurisa Ucylaldekydt 
needles, m. p. 234° (decomp.). This diacetate is soluble in aqueous 
sodium hydroxide solution ; the action of boiling alcoholic potassium 
iodide removes all the mercury as potassium mercuric iodide 
forming salicylaldehyde and potassium hydroxide. The diacetate 
reacts with hydroxylamine and with phenylhydrazine OvS an oxid- 
ising agent, forming metallic mercury. The action of aqueous 
sodium chloride gives 3 : 5-dichloromercurisalicylaldehyde, m. p. 
above 270°. The same diacetatc is also formed in aqueous solu- 
tion, together with monomereurated products ; addition of sodium 
chloride to the filtered product gives 3( 1 )-chloromercunsaliqjl 
aldehyde , m. p. 189 — 190°, which reacts with iodine in chloroform 
solution, giving ( ?)3-iodosalieylaldehyde. 5 - C Moromercurisalkykldc ■ 
hyde is also probably formed. The mercuration of 5-nitrosalicyl- 
aidehyde gives 5 - ni tro-3 - acetoxyme rcurisalicylalde hyde, pale yellow 
crystals, m. p. above 260°, which dissolves in aqueous sodium 
hydroxide, giving a- solution from which 5-nilro-3-chloroimm- 
salicylaldehyde , m. p. above 260°, is precipitated by addition of 
hydrochloric acid. 'S-Nitro-5-aceioxymercurisalicyialdchyde , m, p. 
above 260°, is produced by the mercuration of 3 -ni t r osalicylalde- 
hyde. Schiff bases are obtained by heating the mercurated salicyl- 
aldehydes with an excess of aniline or p-toluidine; similar com- 
pounds are obtained from the aminobenzoic acids in alcoholic or 
acetic acid solution. 3 : 5-Diaeetoxymercumalicylalaniline is a brick- 
red, amorphous, insoluble, infusible product. 3 : 5 -Dkcetoty 
mercurisalicylai-p-toluidine, 3 : 

benzoic acid-, and 3 : 5 ~diac e toxymercu risalicylal -o-ami nobenzme m 
are similar to the aniline compound. 3( ^Chloromermimt^ 
aniline forms flat, yellow, insoluble plates, m. p. 182—184. 
action of aniline on 5-nitrosalicylaldehyde-3 -mercuric acetate 0* 
the anhydride of 3Aiydroxymercuri-5-nitro$alicylalaniline as a da 

red, amorphous, infusible product, insoluble in organic solves > 
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at soluble in aqueous alkali. In the formation of this compound 
ae molecule of acetic acid is eliminated, probably between the 
3 initro- and acefroxymercuri-groups. A similar product is obtained 
om aniline and 3-nitrosalieylaldehyde-5-mercuric acetate. 5-Nitro- 
chlwomrcurisalicylcdaniline is an insoluble, infusible, orange-red 
roduct. W. SJ. 


Physiological Chemistry. 


[Respiratory Exchange in Fresh-water Fish. VI. Pike 

pox lucius). John Addyman Gardner and George King 
pioc/iem. J., 1923, 17, 170 — 173). — The oxygen consumed by 
|ie pike is approximately proportional to the rise in temperature. 
!his fish can exist at a tension of dissolved oxygen (0*96^ of an 
biosphere) considerably below normal. When the temperature 
( water in which the pike is kept is raised, no signs of discomfort 
j?e observed until the temperature reaches 27°, when the respir- 
tions become markedly deeper, and the fish becomes more active, 
t about 30°, the movements of the fish become slightly con- 
nive and it turns over. On return to the outside tank the 
[he quickly revives without manifesting any ill effects. S. S.’z. 


The Immediate Effect of Heavy Exercise (Stair-running) 
u some Phases of Circulation and Respiration in Normal 
idividuals. III. Efiect of Varying the Amount and Kind 

“ e . rci f®- Christen Lundsgaard and Eggekt Holler 
I Bwl them 1923 55, 599- 603). -The decreased oxygen 
intent of blood from the cubital vein, caused by fast stair-running 
b vol., i, 502, 623), is not produced by the following types of 
■erase: (a) walking up and down stairs, (6) riding a bicycle for 
tout two minutes, (c) weight lifting. Eg 

Sr it Rln°ort ACe p tylene - «F S^bility of Acetylene in 

rSw 8c 1 hoen ( Z ■ P h y si °t Ohem. f 1923, 

p’s | Acetylene dissolves in the blood according to 

E < and ltS PreSenCe b the blood does not influence the 
le snlnhii;? X ^ ei Ri ail j more ^ ian does the presence of nitrogen. 
ie sdubdrty m Wood is 98;8% that in water, and the solution 
Pears to be purely physical in nature. W. O. K. 

and B l°°d-sugar Concentration. L. B. 

rabbite wt^i, f UTH (NatWe J 1923 ’ 114 > ®10 — 8H). — The blood 
H wh n the W T reCe ' Ved insulin in i ections and have been 
tthod, reacW 3 ’nt/ Ugar c . once “^ation, as estimated by Bang’s 
dch is withmif 0 05 / ’ co ? tains a dextrorotatory carbohydrate 
iiq a sn ^ . copper-reducing power. The liver and muscles 

it the carbnlwrf m t ar tbat P resent in blood. It is suggested 
prcciablv c ° ntent nf th e animal body may not be 

Pr ably ^ after large doses of insulinf and that the 
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sugar stored as glycogen is converted into this peculiar form vhi \ 
may possibly be the “intermediate carbohydrate 5 5 postulate? 
Laquer. A. A.E' 

Effect of Plant Extracts on Blood-sugar. J. p a. 

(Nature, 1923, 111, 571). — A test of the prediction that whenever 
glycogen occurs in nature a substance similar to “insulin 5 ’ ^ ou ij 
also be found, has given positive results in the case of clam-tis^ 
and yeast. Extracts of onion tops, onion roots, barley roots, and 
sprouted grain, green wheat leaves, bean tops, and lettuce 
found to produce hyperglycaemia in rabbits. In the case of 
coincident priority is claimed with Winter and Smith. A. A,E ’ 

Forms of Uric Acid in the Blood. M. P. Weil and Guillaume 
(Paris Medical, 1922, 12, 588 ; J. Amer. Med . Assoc., 1923 ; 80 
729). — In addition to the free uric acid and urates estimated by 
the usual methods, more or less complete remnants of nucleotides 
are present. Free uric acid is present in both plasma and cor- 
puscles; the latter also contain the combined form. A method 
of estimation is described. Chemical Abstracts, 

Distribution of Ions in Serum. P. Ron a and H. Petow 

(Biochem. Z., 1923, 137, 356 — 363).— When serum is dialysed at 
different hydrogen-ion concentrations the sodium-, chlorine-, and 
calcium-ions become distributed according to Dormant theory. 
The potassium-ion is anomalous and this is attributed to the 
formation of a non-ionisable complex with the protein. H. £. 

A Possible Factor Influencing the Assimilation of, Calcium, 
Charles H. Hunt, A. R. Winter, and R. C. Miliar (J. M 
Chem 1923, 55, 739 — 742). — Two lactating goats maintained a 
positive calcium balance in five out of six periods investigated 
when fed on a ration consisting of grain, dry hay, and a starch 
paste in which calcium phosphate had been precipitated. Calcium 
assimilation was probably favoured by the fine state of division of 
the calcium phosphate. The magnesium balance was negative in 
each case. These results suggest that the different effects on the 
calcium balance of diets containing green and dry hay (Hart, 
Steenbock, and Hoppert, A., 1921, i, 829) is in part due to differ- 
ences in the states of aggregation of the cell contents of the two 
feeding-stuffs. E.S. 

The Effect of Air which has been Exposed to the Radiations 
of the Mercury-vapour Quartz Lamp in Promoting the 
Growth of Rats, fed on a Diet Deficient in Fat-soluble Vitamins. 
Eleanor Margaret Hume and Hannah Henderson Smith 
(Biochem. J ., 1923, 17, 36^372).— Rats fed on a diet deficjentiji 
fat-soluble vitamins showed a prolongation of normal gro 
when kept in glass jars which have been exposed to the screwy- 
vapour quartz lamp for ten minutes every second day. w e “ 
the animals were kept in jars from which the irradiated a)I 
displaced no prolongation of growth was observed. S™ 11 ... 
produced that the ozone generated by the lamp is not respo ^ 
for this phenomenon. 
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The Action of Sodium Chloride on the Constituents of the 

Nucleus. Mario GarcIa BanttS (Z. physiol. Chern 1923, 

1 35 __ 140 ).— Treatment of cells with sodium chloride solution 
bailees the fraction of the nucleoprotein of which the protein 
L n ^ extracted by acid. This is demonstrated directly, and also 
y a study of the staining properties of such cells, W. 0. K. 
i The Composition of Herring Ova. I. Ichthulin. H. 
IEUDEL and E. Takahashi (Z. physiol Chern., 1923, 127, 210— 
19 ).— Ichthulin obtained from herring ova by extraction first 
rjth sodium chloride solution and then with a dilute solution 
f sodium hydroxide yielded the following results on analysis : 
1,52-3%; H, 7-6%; N, 141%; P, 0-014%; S, 0*895%; Fe, 0%. 
he presence of 1*28% of histidine, 6*33% of arginine, and 4*81% 
E lysine was shown by analysis by the method of Kossel and 
[utscher. W. 0. K. 

The Composition of Herring Ova. n. The Skin of the 
)va, H. Steudel and S. Osato (Z. physiol. Chem., 1923, 127, 
20— 223). — If the ova of the herring are extracted repeatedly 
ith dilute alkali the skin is left. This has the following com- 
osition: C, 51*5%; H, 7-8%; N, 14*1%; P, 007%; S,0'55%; 
istidine, 2-1%; arginine, 0*3%; lysine, 5’5%. The relation to 
shthulin is very close, and it is suggested that the skins may be 
imposed of an insoluble modification of ichthulin. W. O. K. 

Total Non-protein Nitrogen Content of the Hen's Egg. 

. S. Hepburn { J . Amer . Inst. Homeopathy , 1922, 15, 409 — 412). — 
'he protein-free filtrate, obtained by dilution of white, yolk, or 
-hole egg with water and treatment with 10% sodium tungstate 
elution and 0-G7jV-sulphuric acid, may be used for the estimation 
E total non-protein nitrogen by Kjeldahl’s method. From estim- 
tions made on thirty-six samples from various sources, the con- 
tusion is drawn that the total non-protein nitrogen of white, yolk, 
nd whole egg may vary within wide limits, and may not be taken 
s the sole criterion of edibility; some edible eggs showed a high- 
alue for total non-protein nitrogen, and some inedible eggs a low 
alue for that constituent. Several % of the total nitrogen of 
ssh eggs may be present in the non-protein form. 

Chemical Abstracts. 

Can the Animal Organism Synthesise Cholesterol ? S. J. 

hannhauser and Hans Schaber (Z. physiol Chem. f 1923, 127, 
/B— 280). — By comparison of the cholesterol content of incubated 
nd unincubated eggs, it is shown that the total cholesterol content 
ecreases by an average amount of about 11% in twenty -one 
ays. The free cholesterol suffers a decrease of about 26%, whilst 
lolesterol esters increase 128%. Apparently no synthesis of 
iolesterol takes place during incubation. W. O. K. 

Decomposition of Arginine in the Liver. K. Felix and M. 
0MITA physiol Chem 1923, 128, 40— 52).— The liver of cats 
Composes arginine into urea and ornithine. 90% of the theo- 
' ca quantity of urea may be obtained after perfusion of the 
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liver. The liver of geese, on the other hand, is without i 
on arginine. ^ 7T" 

The Significance of the Kidney in the Synthesis o! Hhw 
Acid in Man, Dog, Pig, and Sheep. I. Snapper, A. Gatm* 
and J. Neuberg (N. T. v. Gen., 1923, 67, 1, 5, 426; from pj^ 
Abstr. f 1923, 8, 107)— The surviving kidney of the 
sheep, or man was shown to be capable of forming hippj^ 3 
from sodium benzoate and glycine, whereas after double nephrecfo 
the dog cannot synthesise hippuric acid. Synthesis and < 
of hippuric acids are separate functions. When the 
pressure is so low that no ureteral filtrate is formed therein sfl 
hippuric acid formation ; the rate of formation of hippuric acid eann | 
therefore be used as a test of renal function in man. W. 0 K ° 


The Possible Significance of Hexosephosphoric Esters to 
Ossification. Robert Robison (Biochem. J. t 1923, 17 t 286- 
293). — An enzyme is established in the ossifying cartilage of voum 
rats and rabbits which rapidly hydrolyses hexosemonophosplio^ 
acid, yielding free phosphoric acid. Non-ossifying cartilage show 
less than one-tenth of the hydrolytic power of ossifying cartilage 
This hydrolytic action is also manifested by the kidney, but the 
activity is only about 50% of that of an equal weight of epiphyseal 
cartilage. Other tissues contain the enzyme in a very much lower 
degree, muscle and blood being almost inactive. Gly c erophosphorie 
acid is hydrolysed by the same tissues in approximately the same 
order. One of the two phosphoric acid groups of hexosediphosphoric 
acid is very readily hydrolysed by almost all tissues, including 
muscle and non-ossifying cartilage, except blood. The possible 
significance of this enzyme in the process of ossification in the 
animal body is discussed. S.S.Z. 


The Serum Proteins of Milk. W. Grimmer, C. Kurtemcker, 
and R. Berg ( Biochem . Z. } 1923, 137, 465— 483).— The serui 
proteins of milk are as a rule incompletely precipitated by heat, 
acids, or salts. Calcium chloride is used on the large scale for 
coagulating the protein of whey. The residual nitrogen content 
of serum after precipitation of proteins by phosphotungstic acid is 
0*027 % or after tannin 0*028%. This proportion is sensibly 
constant and is unaffected by heating the milk or the sertim. Heat 
ing serum lessens the digestibility of the proteins and rennin-whey 
protein is more difficultly digestible than casein. Brief action of 
rennin producer a greater proportion of heat-coagulable protein 
than is found after protracted action of rennin. In the latter case, 
products are formed which are not heat-coagulable. The trypto- 
phan content of milk-serum lies between 0*012 and 0*021%. 
heat-coagulable proteins and uncoagulable protein have the same 
tryptophan content, 3*1%. In the mother-liquor, tryptophan is 
not detectable. H - K * 

Sugar Elimination after the Subcutaneous Injection of 
Dextrose in the Dog. Stanley R. Benedict and Emil ^ stek ® 
(J. Biol . Chem 1923, 55, 769 — 794 ).— Experiments have W 
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a( ^ e on the tolerance of the dog for dextrose when injected eub- 
itaneously immediately after a meal. Following doses of 0 4 g. 
Br kg. of body- weight, there was an increased excretion of “ total ” 
lgat) but not of fermentable sugar or of di- or poly-saccharides, 
^ich persisted during the greater part of the day of the experi- 
ieD t; with doses of 4 g. per kg., the urinary sugar remained above 
ie normal for more than twenty-four hours; with still larger 
^ (6, 7, and 8 g. per kg.) there was an increased excretion, 
[tending into the second day after the injection, of all forms of 
[gar in the urine. In one experiment, the content of sugar in 
ie urine, following the injection of 7 g. per kg. of body-weight, 
as 1*21% a ti me w ^ en that °* the blood was only O’ 12%. This 
interpreted as indicating that the sugar excreted in the urine 
oes not represent the diffusion through the kidney of an excess 
E dextrose, but is due rather to the excretion of some waste sugar, 
ossibly one of the isomeric a- and (3-glucoses, which is not readily 
bilised by the organism. The lag in the excretion of sugar can 
Iso be explained on the same lines. 

The greater part of the paper is devoted to a criticism of a recent 
ublication of Folin and Berglund (A., 1922, i, 487). It is pointed 
at that, with the excessive doses (200 g.) of sugar employed by 
lese authors, the absorptive and eliminative processes would not 
e normal, and hence the results from their experiments are not 
imparable with those obtained by others (cf for example, A., 
918, i, 322) using smaller amounts of sugar. Further, the pos- 
llation of an “ emotional hyperglycsemia,” due to the pain pro- 
uced by drawing blood, is considered unwarranted (cf. Foster, 
lis vol., i, 503). But the main criticism is directed towards the 
iterpretation of the results, some of which are discussed in detail, 
t is maintained that Folin and Berglund have consistently mis- 
iterpreted their results, which, so far from supporting the con- 
ation of a definite glucose threshold for normal human beings, 
re in agreement with the view that the organism has no absolute 
jlerance for sugar during digestion. The criticism is extended 
) many other points. E. S. 

Rate of Excretion of Urea. VII. Effect of Various Other 
factors than Blood Urea Concentration on the Rate of 
excretion of Urea. VIII. Effect of Changes in Urine Volume 
n the Rate of Excretion of Urea. T. Addis and D. R. Drury 
'• Biol. Chsm., 1923, 55, 629—638, 639— 651).— VII. Increased 
ites of excretion of urea are produced by the ingestion of milk, 
meine, or glutamic acid, and decreased rates by exercise or by 
ie injection of pituitrin or of large amounts of adrenaline. At 
3e same time, the proportionality between the rate of excretion 
iiJea and its concentration in the blood (this vol., i, 511) is dis- 
w bed, thus indicating that the above changes take place inde- 
TTT it °* c ^ an §® s i n the concentration of urea in the blood. 

* Lnder otherwise constant conditions, the rate of excretion 
urea is not influenced by changes in the volume of the uriim. 

E. S. 
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Creatinine Excretion in Urine. Criticism of Antf^i 
Theory. Wilhelm Laheberger ( Biochem . Z., 1923 , 137 S ? 8 
536). — Ambard’s theory is shown experimentally to be untenabt 
and so likewise any amplification or extension of it. 3 g*’ 

Effect of some Organic Acids on the Uric Acid Excreti 
of Man. H. V. Gibson and Edward A. Doisr ( J . Biol. 

1923, 55, 605 — 610). — - Ingestion of the sodium salt of pyruvi 
acid produced an increased excretion of uric acid. Sodium lactaJ 
on the other hand, caused a decreased excretion. The latter effect 
was probably due to an increased threshold of the kidney for ug c 
acid, since a slight rise in the uric acid content of the plasma ^ 
observed (cf. Lewis, Dunn, and Doisy, A., 1918, i, 277). § 

The Purine Bases in the Urine on a Diet Poor in Puri neg 
(The Question of the Origin and Treatment of Gout.) g' 

Steudel and J. Ellinghaus ( Z . physiol . Chem., 1923, 127, 29U 
298). — The purine bases in the combined urines of two persons on 
diets poor in purines were found to consist of 71 mg. sodium hetero- 
xanthine, 43 mg. of paraxanthine, and 56 mg. of methylxanthine 
(from 28*6 litres of urine). 

The metabolism of nucleic acids depends very much on the 
bacterial decompositions proceeding in the intestines (cf. this vol. 
i, 270). This is of importance in connexion with gout. W, 0. K. 

The Porphyrin of Human Fseces. A. Papendiecx (l 
physiol. Chem., 1923, 128, 109— 118).— The porphyrin excreted 
in the feces appears to depend on the diet and to be largely exo- 
genous in nature. Chiefly from a study of the adsorption spectra, 
it is concluded that the porphyrin in the faeces is not a single indi- 
vidual, and that it is not the same as the porphyrin of urine. 

W.O.K. 

Cholesterol in Beri-Beri in Pigeons. II. Kaztjo Horn 
(Z. physiol. Chem., 1923, 128, 85 — 99; cf. this vol., i, 512).— The 
blood, stomach, and brains of pigeons suffering from avian beri- 
beri show very early an increase of cholesterol as compared with 
those from normal animals. Breast-muscles, spleen, heart, liver, 
and pancreas show increases only in the later stages of the disease. 
The kidney and testicles do not show any increase. W. 0 . K. 

The Balance of Anions and Rations in the Plasma in 
Nephritis. John Marrack (Biochem. J., 1923, 17, 240 — 259).— 
[HP0 4 ]"-ions were found to be increased in the majority of cases 
with high blood urea, whilst no increase was observed in sodium- 
ions. A very low figure for chlorine-ions in plasma was recorded 
in severe cases of nephritis. Evidence of a disturbance in the 
distribution of chlorine-ions between the plasma, on the one 
and cerebrospinal fluid and tissues, on the other, is produow. 
The excess of kations in normal plasma unaccounted for by [HCU S J, 
Cr, and [HP0 4 ]" is combined mainly with protein. In ■ 
cases of nephritis with much urea retention, an excess of *a ons 
over the above combinations has been established. These: we 
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combined with undetermined anions. In most cases of acidosis 
m nephritis the reduction of plasma [HC0 3 ]' was due to accumulated 
fHP0 4 ]"-ions and undetermined anions. The [HCO a ]' of cerebro- 
spinal fluid is the same as that of the plasma. Reduction of 
[HCOJ' in cerebrospinal fluid is caused by excess of chlorine-ions. 

s. s. z. 

Inorganic Salt Metabolism. II. Inorganic-ion Ratio after 
Administration of Oxalates and Citrates. E. G. Gross (J. 
Bid . Chem 1923, 56, 729-738; cf. A., 1922, i, 1210).— The 
Bubcutaneous injection of sodium oxalate produces tetany in dogs. 
At the same time there is a decrease in the sodium, chlorine, and 
calcium, and an increase in the potassium and total phosphorus 
content of the blood ; that of magnesium, however, remains con- 
stant. Sodium and chlorine decrease in approximately the same 
proportion ; a similar relation holds for the increase in potassium 
and phosphorus. Neither tetany nor a disturbance in the salt- 
content of the blood is produced by injection of sodium citrate. 

E. S. 

The Influence of Benzene on certain Aspects of Metabolism. 

F. P. Underhill and B. R. Harris (J. Ind. Uyg., 1923, 4, 491 — 
500).— Benzene not only acts on the blood elements but also exerts 
a catabolic influence on body-tissues as a whole, as manifested by 
a sharp rise in creatinine and total nitrogen, within a very short 
period after its subcutaneous injections into rabbits, far in excess 
of that found in rabbits under similar conditions under ordinary 
starvation. Chemical Abstracts. 

Action of Cyanamide. III. Quantitative Estimation of 
Cyanamide in the CelL H. Raida {Zeit. ges . exp, Med., 1923, 
31, 215—220; from Physiol. Abslr ., 1923, 8, 107).— Cyanamide 
is converted into urea in the body. Sub-lethal doses of cyanamide 
have the capacity to promote oxidation of sugar in the animal 
f body. Pulp of liver only has the capacity of converting cyanamide 
■into urea. The conversion of cyanamide could not be produced 
in vitro by any means. W. O. K. 

Can Fasting Fowls Synthesise Glycine or Ornithine? 

J. G. M. Bullowa and C. P. Sherwin ( Proc . Soc. Exp. Biol 
Med., 1922, 20, 125—128; from Physiol. Abstr 1923, 8, 107). — 
Starving hens furnish a very small amount of ornithine when this 
is necessary for the detoxication of benzoic acid. No hippuric 
acid was found in the urine of well-fed birds after feeding with 
benzoic acid but only benzoyl-ornithine or free benzoic acid. Birds 
are unable to furnish glycine for detoxication purposes, and even 
unable to make use of it, if it is supplied to them from exogenous 
sources. w q # k 

. Pharmacology of some Phenylenediamines. P. J. Hanzlik 
oli < H W ieiie > 1923, 4, 386 — 409, 448 — 462). — The pharma- 
'0 ogy of m- and p-phenylenediamines and their dimethyl and d : ethyl 
pnTv, Va ^ 1V j 3 k 8 ^ /U rii e d* Because of their lipoid solubility, these 
pounds may be absorbed through the skin to give toxic effects. 
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Stimulation of circulation, and respiration, fall of body temperat 
tremors, convulsions, coma, and death follow the subcutaneT’ 
injection of the compounds into mammals. The injection*!# 
p-phenylenediafnine into rabbits produces a characteristic cedem 
of the face, tonpie, and nose. Chemical Abstracts 

Poisoning by Pure Methyl Alcohol. G. Reif (Z. anaew 
1923, 36, 276).— It had been previously stated by Theiler (to’ 
148) that poisoning by methyl alcohol is due to the presence f 
impurities. More recently, however, the consumption of methyl 
alcohol, subsequently found to be chemically pure, has p ro Jj 
fatal in several cases. J. B p ' 

Rate of Liberation of Acid by ^'-Dichlorodiethyl Shlphide 
and its Analogues in its Relation to the "Acid. 1 ' Theory 
of Skin Vesication. Rudolph Albert Peters and Ernest 
Walker (Biochem. 1923, 17, 260— 276).— The theory that the 
intracellular liberation of acid is responsible for the vesicant action 
of ^ dichlorodiethyl sulphide is not supported by experimental 
evidence, as the vesicant action and the rate of acid liberation do 
not run parallel. Thus the comparative rates of acid liberation 
in a 6% alcoholic solution were found to be as follows : p^'-Dichioro- 
ethyl sulphide, 100 (vesicant) ; ax'-dichiorodimethyl sulphide, 500 
(non- vesicant) ; o#'-trichlorodiethyl sulphide, nil (non- vesicant); 
af3(3j3'-tetrachlorodiethyl sulphide, 4 (non- vesicant) ; aapj3[3|3'.hexa- 
chlorodiethyl sulphide, 1 (non-vesicant); pp'-dichlorodiethylsul- 
phone, 1 (vesicant). In the case of (3 p '-dichlorodiethyl sulphide, 
the liberation of acid at constant temperature is decreased by 
increasing concentrations of alcohol and sodium chloride. The 
presence of sodium chloride does not inhibit the liberation of acid 
in dichlorodimethyl sulphide. One % sodium nitrate does not 
influence the rate of acid liberation by dichlorodiethyl sulphide. 
Sodium sulphate and magnesium sulphate inhibit the rate strongly 
in the later stages of the reaction. The velocity constant of the 
reaction calculated from the unimolecular formula showed a steady, 
small rise from 30 — 80% hydrolysis, and this rise was influenced 
by different experimental conditions, from which the authors con- 
clude that the reaction is a two-stage reaction. Between 15° and 
38°, the temperature coefficient of the reaction is 3 ‘3 per 10° rise 
in temperature. S. S. Z. 


Chemistry of Vegetable Physiology and Agriculture, 


Certain Phases of Nitrogenous Metabolism iri Bacterial 
Cultures. G. C. Be Bord (J; Bact., 1923, 8, 7-45).-* 
presence of dextrose in peptone media increases the rate of P^°; 
duction of amino-nitrogen in growing cultures of Bacillus 
Ps. pyocyanea, B. subtilis, G. botulinum, and G, sporogenes. The 
amino -nitrogen in bacterial cultures is an approximate inde* 
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inder certain conditions of proteolysis. FoliAs method for the 
stimation of amino -nitrogen is applicable to peptone media. The 
jnmonia found in bacterial cultures is not a trustworthy index of 
lactcrial proteolysis. The presence of fermentable carbohydrate 
fi bacterial cultures affects the nitrogenous metabolism. Some 
iacteria destroy dextrose without a marked increase in hydrogen-ion 
oncentration. Hence the p K is not an index of the destruction 
f dextrose. Chemical Abstracts. 

The Effect of Small and of Large Quantities of Humus on 
be Fixation of Nitrogen by AsotobacteT chvoococcuni . J 
r oicu (Cmpt. rend., 1923, 176, 1421— 1423). — The author has 
tudied the fixation of nitrogen both absolutely and relatively to the 
mount of sugar consumed. _ For the smaller quantities of humus, 
he amount of nitrogen fixed increases approximately in proportion' 
he ratio of nitrogen fixed to sugar consumed remaining constant! 
or the larger additions of humus, the amount of nitrogen fixed* 
icreases but at a smaller rate ; the nitrogen-sugar ratio, however, 
lows a very marked increase. The suggestion is made that a 
lbstance, present in traces only, intensifies the fixation without 
leasing the yield whilst in larger amounts it increases both 
density of fixation and yield (cf. Bertrand, A., 1912, ii, 377). 

H. J.*E. 


Oxidation of Selenium by a New Group of Autotrophic 
licro-organisms. Jacob G. Lipman and Selman A. Waksman 
'science, 1923, 57, 60). In addition to Thiobacillus thio-oxidans 
if. A,, 1922, l, 303), a group of bacteria able to derive their energy 
•om the oxidation of selenium to selenic acid must also he classified 
mong the strictly (obligate) autotrophic bacteria. A. A. E. 

^Viscosin of Fungi. Nicolaus N. Ivanov ( Biochem . £.,1923, 
7’ •— The unripe fruits of Lycojwdon pirifortne contain 

etween 11 and 25‘8% of the mucin, viscosih. This contains 6 f l — 
and °’ 98 - 1 ' 14 % ^ phosphorus, and after hydro- 
*? M/o of the total nitrogen is present as amino-groups. The 
am products of hydrolysis are glucosamine and phosphoric acid. 
npe of tbe chitosan type were isolated con- 

% of nitrogen and 0-9-3‘9% of phosphorus, and 
elding glucosamine on hydrolysis. H. K 

iwt,f a / Ur K,M J^ otein of Fun & i - Nicolaus N. Ivanov 
the fine r 37j 331 ~ 3 *0)-— By hydrolysis of the powder 

oe ripe fruits of Lycoperdon pmforme by means of 2% sulphuric 

J £ psin ’ ? r bnef warming with concentrated hydrochloric 
ith ]« Ro/ Ub | ta fl ces were ^olated: (1) a peptone-like substance 
soluble in 80% alcohol, and on complete 
id. An ^ precipitable by phosphotungstic 

^o/ * J n a c °noI insoluble substance — a chitos&n containing 
sis° it and a . variabl ° content of phosphorus. On hydro- 

the fnm J? g uc0 ® ar ? me ‘' f )n one occasion, the parent protein 

» “ d “ Partial hydrol y sis H ^ ve K the 
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The Fermentation of Dextrose and Lsevulose by Dried Yeast 
in the Simultaneous Presence of Phosphate and Sulpha 

Fumiwo Hemmi {Biochem. J. y 1923, 17, 327 — 333). — Acetaldehyfo 
is produced to about the same extent when dextrose and ltey^ 
are fermented by dried yeast in the presence of phosphate. ^ 
acetaldehyde formed in the process of fermentation was u 
sodium sulphite. The fermentation of potassium hexosephosphatj 
also yields acetaldehyde in the presence of sodium sulphite. 

s. s. z. 

The Specific Action of Carbohydrates on Embryos, p 

Boas and F. Merkenschlager ( Biochem . Z 1923, 137, 3QoJ 
311). — In presence of galactose in preference to any other carbo- 
hydrate examined, calcium nitrate and chloride, although inimical 
to the growth and sprouting of lupin seeds, are tolerated. Scab 
containing little fats are more sensitive to calcium-ions than seat 
rich in fats. Unexpectedly, digitonin stimulated sprouting. 

H. K. 

The Glycerylphosphatase of Plant Seeds. I. Autohj 
Nemec {Biochem. Z., 1923, 137, 570 — 575). — The properties of the 
glycerylphosphatase of various seeds have been studied in relation 
to the substrate sodium glycerylphosphate. The course of the 
reaction follows Schiitz’s rule, the amount of glycerylphosphate 
decomposed being proportional to the square root of the time. 
A state of equilibrium is finally attained. As the quantity d 
enzyme is increased, the amount of hydrolysis is not proportional, 
but somewhat less. The amount of phosphate set free by autolysi* 
is, however, proportional to the amount of enzyme used. With 
increasing initial amounts of glycerylphosphate, the amount <d 
enzymatic hydrolysis is proportional to the square root of the original 
glycerylphosphate concentration, if the concentration be between 
005 and 1 %. Glycerol has an inhibiting influence in concentrations 
above 5%. The optimum temperature for glycerylphosphatase 
action is 35°, the amount of hydrolysis being proportional to the 
square root of the temperature. The seeds used were yellow and 
white mustard seeds and soja beans. 2. K. 

The Investigation of Humic and Fatty Matter in Soil by 
means of Pyridine. Maurice Piettre (Compt. rend., » 
176, 1329 — 1331). — A mixture of equal proportions of py™ e 
and water is the most suitable solvent for the extraction of humus 
from soils. Free humus is extracted directly ; combined humus 
from the residue after acidification with hydrochloric acid. M 
atively, total and free humus may be investigated, the P r0 P° . . 
combined being found by difference. Pyridine also extracts 
substances of a fatty nature from the soil, and methods are m 
for the separation of such substances from the dry pyridine ex ^ 
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A Method for the Naming of AH Organic Compounds. 

[. Sberlock Wheeler (Chem. News , 1923, 126, 113— 115).— A 
vstem of nomenclature based on the author’s linear system of 
presenting the structure of organic compounds (cf. this vol 
, 173). The original must be consulted, as the paper does not 
end itself to abstraction. 

The Foundation of an Electronic Theory of Organic Com- 
mands. A. L. Markman { J . Russ. Phys. Chem. Soc. y 1918 50 
44 - 153 ).— Berkenheim’s theory (this vol., i, 525) is adversely 
hticised ; it is regarded as useless even as a working hypothesis. 

R.T. 


Petroleum. W, Ramsay (J. Soc. Chem . Ind., 1923, 42, 287— 
!88r).— A large number of samples of mineral oils and asphalts 
rom different parts of the world are found to contain nickel, held 
n solution or colloidal suspension, in amounts varying from 1 to 
lore than 200 parts per million. This observation lends support 

0 the theory of Sabatier and Senderens that petroleum is formed 

>y catalytic hydrogenation of natural gas. E, H. R. 

Reduction of Carbon Monoxide to Methane in Presence 
>f Iron under Increased Pressures. F. Fischer and H 
toscH (. Brennstoff-Chem ^ 1923, 4, 193—197; cf. following 
abstract). In contact with iron filings at a temperature of about 
WO , carbon monoxide is reduced to methane, but only in small 
.mounts unless the pressure be increased to about 40 atmospheres, 
’reshly used iron does not catalyse the reaction; the metal must 
J contact with the gases for some time before it becomes activ- 
ated. Once formed, however, the catalyst retains its activity in 
iresence of pure gases for a considerable time, but a gas contamin- 
tol with sulphur compounds rapidly renders it useless. With time 
be Wings gradually lose their structure and form a powder of 
ron, iron carbide, and carbon— the carbon is produced from the 
ar on monoxide with simultaneous formation of carbon dioxide 
•ne mam reaction occurring is the formation of carbon dioxide 
M methane in equal volumes from two volumes of carbon m 0 n- 
nde and two of hydrogen. The best result obtained was from a 

1 ^rbon monoxide and 50% of hydrogen at 
f mo J herc S; there was 33'5% of methane fn the 

§ g • A certain amount of ethane was also produced. 

T. S. W. 

ftouti O^L Car Monoxide to Methane in Presence 
Ulom (R,^f7^ ressures - F ' Fischeb . H. Tbopsch, and 
-At 400° \»» n3t0 ^v^ em '’ tt > J cF preceding abstract), 
vot exxiv i “ ethane 16 Produced from a mixture of carbon 

d d 
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monoxide and hydrogen in contact with iron at the ordinary 
pressure. Even a catalyst which had been activated by the for^ 
ation of iron carbide by exposure to a mixture of carbon monoxide 
and hydrogen at increased pressures gave a gas containing only 
1*9% of methane from an approximately equimolecular mixing 
of the gases under test. The main reaction is formation of carton 
and carbon dioxide. T.S.W. 

A^-Heptatriene and certain Related Substances. C. J 

Enklaar (Rec. trav . chim 1923, 42, 524r— 527).— The paper deals 
chiefly with the question of the structure of A^-heptatriene, 
previously obtained by heating at-heptadiene-S-ol with potassium 
hydrogen sulphate (A., 1913, i, 244, 330), based on an investigation 
of its optical properties. The refraction and dispersion were found 
to be abnormal, which was attributed, in part, to polymerisation. 
Some of the hydrocarbon was fractionated from sodium; tie 
middle portion boiling at 110 — 112° at 758 mm., had dp 0*755 and 
its analysis agreed with the formula C 7 H 10 . After keeping in a 
sealed tube for three weeks, it had dj 7 0*7577, and after three 
months it had risen to c^ 7 0*765 so that some polymerisation must 
have occurred, but this would not account fully for the optical 
abnormalities exhibited. The author therefore suggests that 
heptatriene (and hexatriene) prepared by the use of potassium 
hydrogen sulphate may be stereoisomeric forms stable to acids, 
whilst the hexatriene obtained from the corresponding bromide 
by means of zinc represents the corresponding unstable stereo- 
isomeridc. It is also suggested that a#o-ocimene has not the formula, 
CMe 2 ‘CH*CH!CH*CMelCHMe but is formed from ocimene in the 
following way : 

CH 2 :CMe , CH 2 *CH a *CH:C f Me*CH:CH 2 -> 
ocimene. 

CH 3 -CMe:CH-CH 2 -CH:CMe-CH:CH ! . 

alb -ocimene. 

F. A. M. 

The Order of Elimination of Hydrogen Halides from 
Mixed Halogen Derivatives of Saturated Open-chain and 
Cyclic Hydrocarbons from the Stereochemical Point of 
View. An. Favors ki and Tatiana Favors kaia (/. Rvm. 
Phys . Chem. Soc 1922, 54, 304— 311).— It has been shown 
by Favorski and Boshovsky (A., 1912, i, 616) that when l-chloro* 
1 : 2-dibromocycfohexane was treated with an alkali hydroxide, 
hydrogen chloride and not hydrogen bromide was eliminated, the 
resulting compound being 1 : 2 -dibromo-A 1 -cycfchexene. The re- 
actions leading to the formation of this substance have now been 
repeated, using diethyl ketone in the place of cyclohexanone as 
starting material. _ , 

Diethyl ketone was converted by the action of phosp ot 
pentachloride followed by alcoholic potassium hydroflde m 
y-ckhro-AP-perdene, CHMelCEtCl, b. p. 90— 92°/781 
dS 0*9125, [RJ d 29-66. The action of bromine inchlorofom ^ 
to y'Chloro- p y-dibromapentane, CHMeBrCEtCIBr, b. p- fw 
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JBL, 41-8222, 1*7940, which, on treatment with alcoholic 

indium ethoxide, loses hydrogen bromide and passes into y-ckloro- 
\.brom-tf-pentene> b. p. 40—4278 mm., <g 1*4730, [R^ 36*88. 

The reason for the difference in the behaviour of the open-chain 
md the cyclic compound is explained. by the fact that in the latter 
he configuration of the chlorodibromo-compound is such that 
iydrogen and chlorine are in a exposition to one another, making 
he elimination of hydrogen bromide impossible, whilst in the 
ipen-chain there is free rotation about the two carbon atoms 
■arrying the halogen atoms and the elimination of hydrogen halide 
«n proceed normally. G. A. R. K. 

Chloromethanesulphonic Acid. Rene Demabs (Bull. Sci. 

,} karmacol. t 1922, 29, 425 — 431 ; from Chem. Zentr,, 1923, i, 500). 

Chloromethanesulphonic acid may be prepared by the’ action of 
odium sulphite on chlorobromomethane, CH^lBr-fNaJBO = 
faBr-fCHjCl’SOgNa, or by oxidation of chloromethyl thiocyanate 
nth nitric acid and separation by way of the barium salt. 

G. W. R. 


Preparation of Alcohols and Aldehydes. Badische Anilin- 
i Soda-Fabrik (D.R.-P. 362537; Swiss Pats. 94603 and 95456* 

kit. Pat. 175238; from Chem. Zentr., 1923, ii, 478- 479). A 

acidification of earlier patents (D.R.-P. 350048 ; Swiss Pat. 93277 • 
tot. Pat. 158906), whereby for the catalytic reduction of acet- 
.ldchyde or other aldehydes, a copper catalyst is prepared either 
>y mixing powdered copper and water glass or colloidal silicic acid 
nth pumice, oxidising at 200°, and then reducing at 250°, or by 
nixing copper formate with pumice and reducing at 200—250° 
•r by reducing malachite at 200—250°. Other activators may be 
ised in place of water glass or colloidal silicic acid. Ethyl alcohol 
3 prepared by passing acetaldehyde or paracctaldehyde vapour 
inxed with hydrogen over the catalysts thus prepared, at about 
m. In a similar way, methyl alcohol and benzyl alcohol are 
•repared from the corresponding aldehydes. G. W. R. 


Tertiary Methylheptenols. L Their Ketonic Decompo 

Grignard and R. Escourrou (Compt. rend,, 
9-3, 176, 1860— 1863).— A study of the effect of heat, etc., on 
'anous substituted methylheptenols, including the iso propyl 
utyl, and isomyl derivatives. These were prepared by Grienard’s 
thre e different samples of methylheptenone, as 
amed (1) from citral, (2) from lemon-grass oil, and (3) from 
ZJT t fv 0f 11Qailufa cture of iMonone. All three products 

Sl°th h ° R ? 0 ™nf f H i C ^ e ' [CH 2 ] 3‘ COMe ' and (“ lar S« r Pro- 
UhStaSl X CM \ CH lCH 2 ] 2 -COMe. In the preparation 
tinn tnni +V a ^ er su h*stance (two mols.) undergoes condens- 

» ve he c T VOUnd GMe 2 :CH t [CH 2 ] 2 *CMe:0Ac*CHo*CH:CMe 2 . 

assintn^^ mem ^ ers the a bove heptenol series do not readily 
{ v j,j t ' t , ei ! e8 ^ x p e pt in presence of energetic dehydrating agents, 
revent thefo^V 8 metaphosphoric acid, used in large excess to 
ormation of the pyro-acid, which induces cyclisation, 

d d 2 
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Anhydrous oxalic acid, at 150°, produces simultaneous 
and cyclisation to give eyeZogeraniolenes, except in the ca# ^ 
phenylmethylheptenol, which is dehydrated even if distilled 
diminished pressure, in presence of a trace of acid. Benzy]m e ty. 
heptenol is much less readily dehydrated. In the case of the 
alkyl derivatives, tendency to lose the elements of water increase 
with molecular weight. Thus, the preparation, by heating with 
acetic anhydride, of the acetyl derivatives of the. higher members 
is rendered difficult owing to dehydration and ketonic decomposition 
The latter (cf. Mme Rainart-Lucas, A., 1913, i, 1325) consists iii 
the elimination of hydrocarbon : CMe a ! C H • [ C H 2 ]y CMeR*0H 
CMe 2 !CH*[CH 2 ] 2 *COMc+R*H, and first becomes noticeable in the 
case of the propyl derivative (R=Pr a ), which undergoes this decom. 
position on distilling under the ordinary pressure. The isopropyl 
derivative decomposes in this manner to the extent of 75%, even 
on distilling under 12’ mm, pressure. 

Phenylmethylheptenol undergoes no ketonic decomposition, but 
benzylmethylheptenol, on distilling under the ordinary pressure, 
is converted largely into methylheptenone and toluene. These 
ketonic decompositions are catalysed by traces of sulphuric acid 
and by colloidal platinum {e.g. } in attempts at catalytic hydro- 
genation). * E. E.T. 


Tertiary Methylheptenols. II. Their Catalytic Hydro- 
genation. V. Griqnard and R. Escourrou (Compt, rend 
1923, 177, 93 — 96; cf. preceding abstract). — A further study of 
the substituted methylheptenols. Whilst the methyl and ethyl 
derivatives are readily reduced to the corresponding heptanols, the 
propyl and higher derivatives undergo ketonic decomposition. 
This produces the same experimental effect as a catalyst poison, 
so that either methylheptenone or its reduction product, (3-methyl- 
heptan-£-ol may result (cf . Locquin and Wouseng, A., 1922, i, 710). 

Dime thy lheptenol, on reduction with hydrogen, in presence 
of nickel, gives (3£-diraethylheptane (reduction preceded by de- 
hydration). When the reduction is carried out under diminished 
pressure, hydrogenation begins at 90°/15 mm,, and is very vigorous 
at 00 — 100° in the case of the methyl, ethyl, and propyl derivatives. 
Normal reduction takes place without dehydration even at 160— 
170° when a pressure of 1 4 mm . is used . Th us at 160- — 170°/14 mm., 
diraethylheptenol is reduced quantitatively to ^-dimethylheptan- 
£-ol, Methylpropylheptenol is quantitatively and normally reduced 
at 100°/15 mm. No ketonic decomposition occurs, nor is the speed 
of hydrogenation decreased by the use of low pressures. This fac 
is explained by assuming that, whereas, at the ordinary 
the adsorbed alcohol hinders renewed adsorption of hydrogen y e 
nickel catalyst, at low pressures only hydrogen is adsorbed. 

The ease with 'which the alcohols in question are dehyn^ 
appears to be due to the presence of the ethylenic linking) , 
the corresponding saturated alcohols, under similar conditions, 
not undergo dehydration. The saturated alcohols obtain ^ 
the present work" are colourless liquids, with b. p. densi y, 
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refractive indices slightly lower than those of the corresponding 
^saturated alcohols. They are readily dehydrated if heated with 
metaphosphoric acid. 

The following constants were obtained : Substituted methyl- 
heptenols, CMe 2 :CH'CH 2 *CH^*CH(OH)*CH 3 . R^Me, b. p. 77- 
7§°/l3 mm., 173— 175°/740 mm., d'™ 0-8564, ng 1-45197. R=Et, 
b p. 92-5—93713 mm., 1977736 mm., <2*0*8572, 1*45658. 

r-Pi*, b. p. 102—103713 mm., d n 0-8592, <1*45727. R=Pr^, 
b. p. 97—98712 mm., rf 10 0-8717, wtf 1*46295. R=n-butyl, 95— 
96°/5 mm., 119°/12 mm., d 10 ' 6 0-8603, < 1*45997. R=£soamyI, 
b p. 123-124714 mm., d 11 0*8566, pg* 1*45657. R=Ph, b. p 
144-145711 mm., 0*9679, »5“ 1*52316. R= benzyl, b p 
153-154710 mm., d 10 ’ 5 0-9654, n» 1*52632. 

Substituted methylheptanols, CHMe 2 *CH 2 *CH 2 *CHo*CR(OH)-CH„. 
R=Me, b. p. 170—1727760 mm., tf* 5 0*8162, <* 3 1*42831. R=Et 
b. p. 84—85710 mm, d u 0*8374, n \ } 1-43773. R=Pr*, b. p. 105— 
106°/16 mm, 200-2087741 mm, ^0*8458, < 1-44917. R= 
i-butyl, b. p. 115714 mm, d u 0-8526, < 1-45537. R=woamyl, 
b. p. 131-132720 mm, d 11 0*8444, < 1-45007. R= benzyl, 
[55-156712 mm, d} 2 0*9420, < 1*50389. E. E. T. 


Alkylglycerols. I. Preparation of Alkylvinylcarbinols. 

Raymond Delaby (Bull. Soc. chirn , 1923, [iv], 33, 602—626).— 
rhe synthesis of alkylglycerols from acraldeh^de, by conversion 
if the latter into alkylvinylcarbinols of the general formula 
JE 2 .CH 2 *CHR*OH by means of the Grignard reagents, and subse- 
]uent bromination of the vinyl compounds, and replacement of 
3roinine by hydroxyl, is contemplated, and the first stage of the 
lynthesis involving the preparation of the alkylvinylcarbinols is 
iow described. In practice, the best results were obtained by 
he interaction of equimolecular proportions of acraldehyde and a 
magnesium alkyl bromide in ethereal solution at a low temperature, 
lecomposition of the product with the theoretical amount of ice 
ind acid, and rectification of the carbinol in a vacuum. The 
jelds with the lower members ranged from about 30—50%. With 
he higher members, c.g., nonylvinylcarbinol, only traces were 
tained. The following constants are given. Methylvinylcarhinol, 
io/Sn ^ 0’854, ng** 1*4087. Ethylvinylcarbinol, b. p, 

'dy J f* 0-856, n$* 1*4182. Propyl vinylcarbinol, b. p. 

■ 1*4215. rc-Butylvinylcarbinol, b. p. 

12° /Q ^ * $6*852, nf> 1*4275. Nonylvinylcarbinol, b. p. about 
1 , ‘ m “V . the preparation of all these substahees consider- 
■e quantities of high boiling fractions were invariably obtained. 
' 11 . ^ ,j S were My investigated both by chemical methods 
^ v 03a dation, acetylation, benzoylation, etc, and also by 
omDlipaW) 1116 • °^ S> ^ u t no decisive results were obtained. A 
mixt . ure was apparently in question in every case, 
i nv l 1 . u . eD ^ , 0 ^ which was possibly a polymeride of the alkyl- 
^liaui'd 0 h * ^ 1G P hen yl«rethanes of these alkylvinylcarbinols 
f charaet • , stan ces, the allophanates were prepared for purposes 
nsation by leading cyanic acid vapours into the carbinol 
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and crystallising the products from alcohol. The allophanio 
of methyl vinylcarbinol , XH 2 -C0‘NH*C0*0-CHMe*CH;CH 2> 
needles, m. p. 151 — 152°, and the corresponding derivative? 
ethylvinylcarbinol had m. p. 152 — 153°, of propyl vi n y 1 carbin 1 
m. p. 139 ’5 — 140°, and of butyl vinylcarbinol, m. p. 156‘5— t 5 p 
The phenylurethane of butylvinylcarbinol was a liquid, b. p. 
202°/24 mm. Experiments on the resolution of butylvinylearbin ! 
into its optical enantiomorphs are described, involving the crystals 
ation of the strychnine salt of the acid phthalic ester from acetone 
The least soluble salt gave on subsequent hydrolysis Z-butvlvinyl 
carbinol, having a D —23-3°. The d-isomeride was not isolated in a 
pure condition. G. F.M 

Preparation of Methyl and Ethyl Ethers. J. B. Sender 
(Gompt. rend., 1923, 177, 15 — 19; cf. this vol., i, 432).^ e 
usual assumption that the equations : (a) EtOH-fB,SO - 

EtHS0 4 +H 2 0, ( b ) EtHSq 4 +Et0H=H 2 S0 4 +Et 2 0, represent f* 
the etherification process is incorrect. Evidently, not H 2 S0 4 , but 
H 2 S0 4 ,H 2 0 is produced in (6), and, as the reaction proceeds, higher 
hydrates still, depending on the temperature used. When the 
hydrate, H 2 S0 4 ,6H 2 0, is heated, boiling commences at 121°. The 
rise of temperature from 121 — 127° corresponds with the formation 
of HgSO^SHgO, that from 127—135° to H 2 S0 4 ,4H 2 0, that from 
135—148° to II 2 S0 4 ,3H 2 0, and that from 148—170° to H 2 SO 4 ,2H. 2 0. 
In presence of alcohol, the penta-, tetra-, tri-, and di -hydrates 
correspond with the (different) ranges : 110—121°, 121—130®, 

130 — 145°, and 145 — 162°, respectively. At a temperature as low 
as 145°, ethylene tends to be formed to the exclusion of ethyl ether. 
Its formation begins actually at 140°, and is accelerated by the 
impurities which accumulate in the reaction mixture. No ethylene 
is formed at 130°, the temperature favoured by many ether manu- 
facturers, but the effective hydrate is here the tetra-hydrate, 
which has poor ctherifying properties. 

At 136 — 138°, whilst very little ethylene is formed, etherification 
is more rapid than at 130°, the trihydrate being stable at this 
temperature. 

It is better to supply a continuous ether-still with 95% alcohol 
containing 10% of concentrated sulphuric acid (d 1*842) than to 
supply alcohol alone . On the other hand, addition of alcohol contain- 
ing acid corresponding with H 2 S0 4 ,2*5H 2 0 has no beneficial effect. 

The conversion of methyl alcohol into methyl ether is not com- 
plicated by the possibility of ethylene formation, and accordingly 
the ether can be prepared at such a temperature that the effective ■ 
hydrate is H 2 S0 4 ,2H 2 0, which is a great advantage. Thus at 
160 — 165°, using quantities of 100 c.c. of methyl alcohol, fa i 
continuous process, methyl ether was formed at the rate of -aj 
300 c.e. per minute (the tri- and tetra-hyd rates giving, at 130, 
respectively, 120 and 24 c.c, per minute). E.E-1- 

Hydrolysis of the Sulphoxide and the Sulphone of pHJj 
chlorodiethyl Sulphide. Albert Eric Cashmorb (T., 

123, 1738—1745). 
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a s-EtJiyl ene Sulphides. Marcel Del t pike and Simon 
£sche-vbrenner ( BvU . Soc, cUm 1023, [iv], 33, 703—711).— 

Elthylcn© sulphide, and its homologues behave in a similar 


manner to ethylene oxide in many reactions. Nitric acid oxidises 
ethylene sulphide to sulphoacetie acid, S0 3 H‘CH 2 *C0 2 H, and an 
icid S0 3 H*[CH 2 ] 2 ‘S«CH 2 .C0 2 H, and one-third of the sulphur in the 
original sulphide appears as sulphuric acid in the products of the 
reaction. Acetic acid condenses with ethylene sulphide to form 
u w hite, insoluble powder, which, however, contains only 7*4% 
3 f acetic acid as against 60% required for combination in equi- 
molecular proportions. Ammonia and pyridine give products of 
unknown constitution. Excess of hydrochloric acid yields three 
products from ethylene sulphide : (a) f>-chlorocthyl mercaptan , 
KS’CBj-CHsCI, a colourless, mobile liquid of mercaptan-like odour, 
b. p. 43°/13 mm., 60 o /25 mm., d)\ 1-218, d? M93, 1514; (6) the* 

ilorotydrin, HS*[CH 2 ] 2 *S*[CH 3 ] 2 C1, a colourless, feebly odorous 

dquid, b.p. 120 — 127°/20 mm. ; and (c) the compound 

O tl 2 *' OJlX 2 

n. p. 11 1 9 , subliming at 127°. By the action of iodine, ( a ) is 
;onverted into pp'-dichlorocUethyl disulphide, which, in turn, can 
be oxidised _ by means of fuming nitric acid to 13 -cMorodham- 
ndphmic acid, (a) will also condense with acetone in the presence 
)f hydrogen chloride to give the corresponding $$-di($-cMoroethyl- 

'Mol-jpropane, CMe 2 (S'OH 2 *CH 2 Cl) 2 , an unstable liquid, b. p. 52 

60723 mm. (deeomp.). Oxidation of this compound with cold 
ioid permanganate yields the sulphonal derivative $$-di($-cMoro- 
& hyMplme)propane , CMe 2 (S0 2 -CH2-CH 2 Cl) 2 , as white, nacreous 
crystals, softening at 60°, m. p. 68 — 69°. Aqueous hydrobromic 
icid combines with ethylene sulphide to give $-bromoethyl mercaptan , 
m unstable, colourless liquid, denser than water. Similarly, hydro- 
chloric acid combines with butylene sulphide to give cJdorobutane- 
l Mol, b. p. 61 0 /23 mm., d 1’07. H. H. 


Electrolytic Oxidation of Formic Acid. Erich Muller 

Z. Eldiroch-em., 1923, 29, 264 — 274). — The author has investigated 
;he electrolytic anodic oxidation of formic acid in solutions acidified 
nth sulphuric acid, and the electrolysis of neutral and alkaline 
icJutions of sodium formate, employing a platinum cathode and 
in anode of platinum, rhodium, palladium, or iridium. Applying 
\ ^dually ^increasing polarising E.M.F. between the electrodes, 
was ound that oxidation of formic acid to carbon dioxide and 
rater occurred at a very low value of the anode potential, of the 
r . : vo ^> an d after attaining a maximum value decreased 
Omnium and then increased rapidly when the anode potential 
' J val " e the order 1 volt. It is concluded that oxidation 
LDuliofl v 11 ? p W ° , < ^® erent wa ys* The first is effected by a small 
lecewitou waen a catalyst metal is present, and the second, 
joyptwI tt t i le Use °/ a * ar S e is operative when the metal is 

iioriHp p 1 11 J^ er oxi de- The oxidation of formic acid to carbon 
and hydrogen was not definitely established. J. S. G. T. 
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• The Structure of Basic Glucmum Acetate. N. V, gr M 
wick (Nature, 1923, 111, 808— 809).— A formula ib proposed fo 
the compound GI^C^O^, the crystal structure of which has 
been described by Bragg (this vol., i, 532). The attachment 
pj_n the acetate group to two glucinum atoms u 

\ ri / \n.nii in the annexed scheme, results in the Dm. 
/ U \ fl i ^ 3 duction of a stable 6-ring, in the formation of 

u which each acetate group loses an electron 

from its carbonyl oxygen ; these six electrons, in addition to two 
given up by the central oxygen atom, increase the valency electrons 
of each glucinum atom from two to four. Thus each glucinum atom 
can form four non-polar links : (1) to the central oxygen atom, and 
(2), (3), (4) through three acetate groups to each of the other three 
glucinum atoms, one of these six chelate groups thus corresponds 
with each edge of the tetrahedron (cf. Tanatar and Kurovski A 
*l<fo7, i, 888 ; 1908, i, 166, 758). A. A. E, 

potion of Carbon Disulphide on Mercuric Acetate, ft 

A. Bernardi and G. Rossi { Gazzetta , 1923, 53, i, 225— 228).— Witl 
reference to Molati’s remarks (A., 1922, i, 982) on the authors 
work (A., 1922, i, 421), it is shown that the compound obtained 
by Palm and studied by Borelli (A., 1909, i, 452) exhibits physica 
properties differing markedly from those of the authors’ compound 

T. H. P. 

Lead Tetra-acetate as an Oxidising Agent. Otto Dimxoti 
and Robert Schweizer ( Ber ., 1923, 56, [ B ], 1375 — 1385).— beat 
tetra-acetate is a very efficient agent for the conversion of thi 
hydrogen atom into the hydroxyl group, particularly in the cas 
of substances such as ethyl malonate and ethyl acetoacetate 
which contain a mobile hydrogen atom. It can also be applies 
to the homologues of benzene, such as toluene, diphenylmethant 
etc. In general, its use appears to be most successful when i. 
reacts rapidly with the oxidisable substance. Since the con- 
centration of lead tetra-acetate solutions is readily measured 
volumetrically, it can be used in the titrimetric comparison of the 
mobility of hydrogen atoms in organic compounds, and may also 
find application in measuring the additive capacity of double 
linkings. 

An improved method for the preparation of lead tetra-acetate 
is described in detail. Its estimation is effected by dissolving 
about 0*5 g. of the sample in warm glacial acetic acid which has 
been distilled over permanganate, adding a solution of sodium 
acetate (12 g.) and potassium iodide (1 g.), and titrating after nje 
minutes with thiosulphate solution. Boiling glacial acetic acj 
is not completely stable towards lead tetra-acetate, but sufficien y 
so to enable it to be used as a solvent. 

Lead tetra-acetate reacts with boiling acetic anhydride, gi 
acdoxyacetic anhydride, 0(C0’CH 2 *0Ac) 2 , a colourless liqui , jir 
178—180°/20 mm., lead diacetate, and Bmall quantities ot caw 
dioxide and ethane. 1 j 

Acetone is oxidised by lead tetra-acetate in the preseo 
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riacial acetic acid in accordance with the relative proportions 
v *' , — i either to acetylcarbinyl acetate, CH 8 *CO*CH 2 *OAc 


— - 1/ a- — v 

as the semicarbazone, m. p. 146°), or the diacetate, 
OAo<H 2 *CO*CH 2 *OAc, 
goalless needles, m. p. 4&— 47° [semicarbazone, needles, m. p. 93°). 
Acetophenone is somewhat slowly converted into benzoylcarbinyl 


fwith o. Schaait.]— E thyl malonate is transformed into ethyl 
^ctoiym al ona, tc> the identity of which is established by converting 
|t into tarfcronic acid. 

Ethyl acetoacetate, dissolved in glacial acetic acid or, pre- 
ferably, in benzene or acetic anhydride, is readily oxidised to 
$ iyl acetoxyacetoacetate, a yellow liquid which becomes colourless 
SFhen preserved, b. p. 120 — 122°/15 mm. It is decomposed by 
boiling dilute sulphuric acid into ace tol, acetic acid, alcohol, and 
carbon dioxide. It .yields a semicarbazone, m. p. 124°, which is 
lecomposed by boiling water. It is converted by an excess of 
jhenylhydrazine into (3-acetophenylhydrazide and 4 -hydroxy • 
[.pJmyl-S-rnethylpyrazoLfr-cme, colourless leaflets, m. p. 225° 
deeomp.), the constitution of which is established by its further 
(inversion by phenylhydrazine into benzeneazo-1 -phenyl-3-methyb 
iyrazol-5-one. In a similar manner, ethyl benzoylacetate is 
ranaformed into ethyl a-acetoxybenzoylacctate, a pale yellow liquid, 
i. p. 140 — 143°/1 mm., which is hydrolysed by dilute sulphuric 
rid to benzoylcarbinol. With an excess of phenylhydrazine, it 
ields benzeneazo-1 : 3-diphenylpyrazol-5-one, small red needles, 
b. p. 170—171°. 

Benzene is very stable towards lead tetra-acetate. Toluene 
0 much more readily attacked with the formation of benzyl acetate. 
)iphenylmethane in the presence of glacial acetic acid is con- 
erted into benzhydiyl acetate, m. p. 40°, whereas triphenyl- 
nethane is still more easily transformed into triphenylcarbinyl 
cetate. 

Anethole reacts smoothly and readily with lead tetra-acetate, 
iving the acetate of the two stereoisomeric a-p-anisylpropane- 
p-diols. jj 

Action of Uranyl Acetate on some Organic Substances. 

}• Action of Uranyl Acetate on Malic Acid. Fritz 
ioPATSCHEK (Anal Asoc. Quim. Argentina, 1922, 10, 318—334; 

• , 1922, i, 984 — 985). — Uranyl acetate forms an optically 

ctive compound with malic acid analogous to that formed with 
irtaric acid. No compound is formed with lactic acid, and it is * 
“ggested that for the reaction hydroxy-acids with four or more 
arbon atoms are required. The effect of different substances on 
he reaction is studied. G. \V. R. 

Complex Mixed Bismuthobromoacetates. A. 0. Voubnazos 
C ™' vi 923 ’ t' v l 33 > 699 — 702). — Although the parent 
nil fw 3 j 3 '^0 *0)' r H‘ \ was not isolated, several of its salts are 
n i S . j an d are readily prepared by adding a solution of bismuth 
1111 e m anhydrous acetic acid to a solution of the appro - 

dd* 
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priate base in the same solvent. It is not considered that 
compounds are co-ordination complexes, but rather that the bjg. 
muth atom is quinque valent, thus Br 8 iBi{NH 4 )OAc represents the 
ammonium salt. 

The salts of ammonium (hexagonal tablets), potassium (hexagonal 
tablets), sodium (isomorphous with the potassium salt), litki^ 
(microcrystalline precipitate), methylamine, (brilliant prisms), eth^. 
amine (needles), aniline (long, hexagonal tablets), and 
(needles and tetragonal prisms) are described. They all exhibit 
a yellow colour and are decomposed by cold water with the form- 
ation of bismuth oxybromide. H, H. 

Preparation of p-Chloroethyl Acetate. Chemische Fabku 
Kat.it G.m.b.H. and Hermann Oehme (D.R.-P. 362747; from 
Chem, Zentr 1923, ii, 405).— Ethylene and chlorine, together or 
successively, are passed into acetic acid in the presence of suitable 
solvents. Q-Chloroethyl acetate has b. p. 145° and d T178. 

G.W.R. 


The Kataholism of Hexoic Acid and its Derivatives. 
H. D. Dakin (J. Biol. Chem., 1923, 56, 43— 51).— In order to gain 
information regarding the first stage in the so-called 3 -oxidation 
of fatty acids, hexoic acid and its three possible initial oxidation 
products, A*-hexenoic, p-hydroxyhexoic, and butyrylacetic acids 
have been perfused through a surviving bver. In each case large 
amounts of acetoacetic acid, acetone, and ft -hydroxy butyric acid 
were produced. The quantitative differences between the products 
from the various acids were, however, insufficient to indicate which, 
if any, of the three partly oxidised acids was preferentially produced 
from hexoic acid. The results suggest that the a(3-unsaturatcd, 
p-ke tonic, and p-hydroxy-acids are readily interconvertible and 
are present in equilibrium. Perfusion experiments have also been 
made with sorbic acid; both acetoacetic and p-hydroxybutyrie 
acids were produced, but in much smaller yield than with the above 
acids Evidently sorbic acid is not a normal metabolite of hexoic 
acid. K 


Olefine-monocarboxylic Acids. K. von Atoms [with 
Th. Meissner, 0. Sevdel, and H. Wissebaoh] (Arm lm, m, 

432 46 84). — Only a few of the homologues of crotonre acid, 

R-ckcH-COJI, are known to exist in stereoisomenc forms, 
perhaps, amongst other reasons, because, although both fonm, am 
produced when the acids are made by the usual methods, the note 
of the processes used causes conversion of the less stable into 
more stable iBomeride. A number of uiwatuiated ^da a U A 
fore been prepared by condensing aldehydes with “ lo “ ^ 
in the presence of pyridine at the ordinary temperature, and ® 
products carefully examined for the presence of i 30 ™f“L de 
is concluded that the elimination of water and car , ^ 
from the hydroxy-dicarboxylic acid which is mita tally 1 , 
leads to the formation of the fraiwi-form, but not the 
the ap-unsatu rated monocarboxylic acid, together wit 
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saturated acid. The yield of tlie latter is greater the greater the 
number of atoms in the carbon chain. It is also produced with 
particular ease when the y-earbon atom carries a gem-dimethyl 
Loup. Incidentally* a number of derivatives of unsaturated 
nionocarboxylic acids are described. _ 

Acetaldehyde and malonic acid, in the presence of pyridine, 
a jj o°, in the absence of sunlight, react within twenty-four hours, 
giving a small quantity of (3 -hydroxy butyric acid, together with 
crotonie acid (60%). The latter gives a p-bromophenacyl ester, 
CHMelCH-C0 2 *CHo*C0'C f ,H 4 Br, glistening leaflets, m. p. 95—96°. 
The following data are recorded. Freshly prepared i.socro tonic 
acid had m. p. 14*4 — 14*6°, b. p. 74*4°/15 mm., or 78*2°/18*5 ram., 
r 1*0267, df 1*027, n* 1*44223, 1*44600, np 1*45510,^ 1-46311, 

1*4460. Ethyl wocrotonate has b. p. 129— 130*5 Q /742 mm., 
jjw 0-9246, df 0*924, n a 1*42256, n Hf 1-42590, np 1*43285, n y 
143974 at 19*6°, nf l0 1*4257. p-Bmmophenacyl iso crotonate forms 
glistening, elongated leaflets, m. p. 80*5 — 81*5°. Ethyl a-chloro- 
crotonatc (cf . A., 1912, ii, 1015; also Eisenlohr, A., 1912, ii, 2) 
has b. p. 61°/10 mm., 1*1073, df 1*102, n a 1*45246, ?i Uc 1*45580, 
Up P46367, n y 1*47063 at 14*3°, rif,. 1*4532. Ethyl p-chloro- 
crotonate ( loc . cit.) has b. p. 66°/10 mm., df* 1*1018, df 1*101, 
ji, 1*45639, % c 1*45985, np 1*46836, n y 1*47583 at 19*2°, n? u 1*4595. 
FAhyl oL-chbrokocrotonate, from the silver salt of the acid and ethyl 
iodide, has b. p. 58°/12 mm., or 75°/30 mm., df 1*1021, df 1*100, 
», 1*45068, % le 1*45391, tip 146171, n y 1*46868 at 18*0°, 1*4530. 

Ethyl p-chloroisocrotonatc (he. cit.) has b. p. 50°/10 mm., df* 
10920, df 1*086, n a 1*45317, n He 1*45679, Up 1*46561, n y 1*47345 
at 14*4°, nf e 1*4543. The reaction between malonic acid and 
propaldehyde, in the presence of pyridine, at the ordinary tem- 
perature, gives a small quantity of {3 -hydroxy valeric acid, together 
; with A“-pentene-a-carboxylic acid, winch has b. p. 71°/2 mm., 

; 99°/10 mm., or 108°/17 mm.; a sample purified by distillation in 
a high vacuum had m. p. 10°, df 7 0*9947, df 0*990, n a 1*44977, 
K„ c 1*45370, np 1*46269, n y 1*47068 at 14*7°, 1*4513. Since, 

when the acid is purified by distillation with the aid of a water- 
pump, the optical exaltations are somewhat low, it is concluded 
that the isomeric A^-unsaturated acid is present in small amount. 
TheGad chloride of the af3-unsaturated acid has b. p. 37°/ll mm., 
f* 1*0653, df 1*063, n a 1*46225, n lie 1*46616, rip 1*47597, n y 
1*48481 at 18*0°, T4653. The ethyl ester has b. p. 157*6 — 

h)8 /745 mm., or 48°/U mm. (cf. Wohlgemuth, A., 1915, i, 116), 
fiu^ 072 ’ d * °’ 909 > n * 1*42737, w He 1*43047, np 1*43788, n y 
44422 at 21*9°,. »g e 1*4313. This ester readily absorbs two atoms 
° bromine in carbon disulphide solution, giving ethyl aj l-dibromo- 
|*afe, which has b. p. 117— 117*5°/14 mm., df* 1*6199, df 1*613, 
jj ^ 49 f 27 > %e 1*49863, np 1*50656, n y 1*51332 at 15*4°, n$ e 1*4966. 

■ entene- a- carboxylic acid gives a p -bromopkenacyl ester, 
^cn forms colourless leaflets, m. p. 67— 68°, and an amide , 
^ sening leaflets, in, p. 148°. The latter readily absorbs bromine 
gaciai acetic acid solution, giving afi-dibronwvaleramide, hard, 
e needles, m. p. 168^ (decomp.). The unsaturated amide is 

d d* 2 
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converted, by distilling with phosphoric oxide under 

pressure, into A tt -pentenonitrile, which has b. p. 36° /IQ ^ 
(cf. Henry, A., 1899, i, 567), df 6 08311, df 0*828, n* 1 *43134, n‘ 
1*43472, n« 1*44308, n, 1*44988 at 15*5°, rig. 1*4327. a P-Dj^ 
valeronitrile , prepared in an analogous manner, has b. p, 
111°/10 mm., if 6 1*7598, df 1*756, n a 1*51766, n He 1*52133 

n p 1*53019, 7iy 1*53881 at 17*6°, 1*5203. A^Pentene-a-carh 

oxylic acid, prepared from methylparaconic acid, had b. p. 92*5°/l5 
mm., df 6 0*9941, df 0*995, n a 1*43237, n ne 1*43615, n$ 1*44200 
n y 1*44796 at 21*5°, ri% t 1*4368. Another sample, obtained by the 
reduction of vinylacrylic acid, had b. p. 94°/16 mm., df B 0*9885 
df 0*987, n a 1*43285, n Re 1*43569, 1*44248, n y 1*44821 at 

18*8°, 1*4352. The p -bromophenacyl ester forms glistening 

leaflets, m. p. 87—88°. The acid chloride has b. p. 53 — 54°/55 
mm., df 3 1*0666, df 1*064, n a 1*44716, n m 1*44990, n fi 1*45733, 
n y 1*46383 at 16*9°, 1*4485. The amide , glistening leaflets, 

m. p. 69—70°, reacts with bromine to give an oily product, and 
is converted, by means of phosphorus pentoxide, into the nitrik 
(cf. this vol., i, 661), which has b. p. 75°/74 mm., df* 0*8423, 
df 0*841, 1*42084, n Rp 1*42358, % 1*42998, n. 1*43547 at 18*8°, 

rag 1*4230. Tiglic acid has df 5 0*9427, and hence df 7 0*9425, 
n a 1*42435, % e 1*42746, n , 8 1*43629, n y 1*44407 at 99*7°. The 
ethyl ester of tiglic acid has b. p. 55*5°/ll mm., 64°/17 mm., or 
80*5 — 81*5°/45 mm., df 5 0*9247, df 0*924, n a 1*43236, % e 1*43554, 
ns 1*44290, n y 1*44927 at 19*5°, n% 9 1*4353. Angelic acid has 
df 6 0*9298, and hence df 0*9295, n a 1*41674, n„ e 1*41998, 
1*42846, n y 1*43593 at 100°, and its ethyl ester has b. p. 48*5- 
49*5° /II mm., 58— 59°/18 mm., or 72 — 73°/39 mm., df' 5 0*9178, 
df 0*917, n a 1*42781, n Bt . 1*43102, 1*43802, n y 1*44435 at 19*5°, 

1*4308. Ethyl SB-dimethylacrylate has df 0 0*9171, df 0*913, 
?? a * 1*43335, « He 1*43679, n p 1*44462, n y 1*45177 at 15*0°, 1*4345. 

BB-Dimethylacrylyl chloride has b. p. 145 — 147°, df 35 1*0652, 
df 1*058, 1*47479, % e 1*47980, 1*49137, 1*50231, at 12*35°, 

M » 1*4763. $$-Dimethvlacrylamide forms white needles, m. p. 
65- — 66°. A a -Hexene-a-carboxylic acid has df 13 0*9490, df 0*965, 
n a 1*44360, 1*44666, % T45538, n y 1*46287 at 40*0 , ®n* 

and its ethyl ester has b. p. 80*0— 80*2°/14 mm., or 93 4-93*8 /« 
mm., df° 6*9005, n a 1*43165, 1*43474, 1*44200, ny W«jJ 

at 20*0°. A^-Hexene-tx-carboxyl chloride has b. p. i " 

mm. {cf. Ott and Zimmermann, A., 1922, i, 137), $ 
df 1*014, n a 1*44405, n Hc 1*44730, w p 1*45455, ny 1*46038 at 1W. 
wg e 1*4471, and the amide-, white leaflets, has m. p • w • w 
nitrik is prepared from the latter, and has b. p. 103 10* pt *’ 
df° 0*8424, df 0*841, n a 1*43023, w H . 1*43313, rip l ‘43886. J 7 
1*44557 at 18*0°, nfl 1*4322. The condensation of isobutaldeD} 

with raalonic acid gives p-hydroxy-y-methylbutane-a-car J 
acid and y-methyl-AMnitene-a-carboxylic acid, togetne 
an appreciable quantity of the A* -acid. The A“*un6& 

acid may be purified by repeated distillation, and has ■ ■ P* 
108°/12 mm.f 0-9589, if 0 955, * 1447<KS, » H « .W * 
1-45931, n y 1-46689 at 16-0°, <, 14488. Its ethyl ester has ».p 
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55—56°/® mm., dj 85 0-8971, d» 0-896, n„ 1-43043, «„ 1-43363 
% hf», 1-44704 at 18-5“, < 1-4329. The pAJS 
ester forms white leaflets m p. 71-72°. The acid chloride has 


h. p .53-54°/12 mm., d- 1-0235, df 1018,' 1-45994, Cl Zm 

^■47348, % 1-48185 at 14-2° 1-4614 The «*LvS 

leaflets, m. p. 82—86 (indefinite). The nitrile has b n 43— 
447II mm. (cf. Henry, A., 1899, i, 256), 0-8258 iff 0-823 

1-43245, « He 1-43574, n, 1-44367, n, 1-45039 at 16-5° n- 
1-4342. a-Bromo-a-ethylbutyryl bromide (Rassow and Bauer' 
A.. 1909, i, 758) has b. p. 83°/13 mm. The solid a-ethylcrotonTc 
Mi d has dr 0-9484, »„ 1-44022, » Ho 1-44260, »/ l 45102 T 
145842 at 56-1°, and its ethyl ester has d\ r<t 0*9106 d 20 o-Qdfi 
%t 1-43407, Wh 6 1"43705, % T44438, riy 1-45069 at 17*0° ri'' * T4357’ 
The amide forms white leaflets, m. p. 1 14— 115° (cf. Mannich and 
Zemik, A., 1908, i, 399). The liquid a-ethylc otomc acid ha 
C 0-9805, d? 0-976, ». 1-45017, a H . 1-45337, » s 1-46170 T 
146881 at 16-0°, < 1-4511, and its ethyl ester has b n 15# ' 
159°, ^ 0-9042, d? 0-899, ». 1-42779, n lu 1-43060, n. i-43749“ 
h 1 '44320 at 13'9 , n 1*4279. Ethyl app-trimethylacrylate has 
C 0-9244, df 0-921, a. 1-44259, 1 44579, Z 1-45353 n 

1-46047 at 16-0", < 1-4440. When the condensation of iaevaler- 
aldehyde with malome acid, in the presence of pyridine is con 
ducted at the ordinary temperature, the products are 8-hydroxv 
isoheptoic acid and S-methyl-A«-pentene-a-carboxylic acid- "if 
the reaction is carried out at 100°, the A*-unsaturated acid is 
«bo produced in a comparatively large quantity. Three samples 
cf the A -acid are described. The first had been purified bv 
tezing and had df 0*9458, df 0-942, n. 1-45118 »„ 1 -454(vf 
k H6328, h 1-47034 at 15-3°, n» This material wflfT’ 
illation, had d]*« 0 9444, df 0-941, n a 1-45087 \ 1 -45441 C 

; 46289 - h 147036 at 16-0°, < 1-4526. The third sampfc had 
^ ° alchl T Salt ’ ^ subsequent distib 

r 0-94t ? U 0^2 P TTi “46 h : H d 

w ^o'm’ #Sf °,S- The «ter 5 htb # 

n? J ' 43 Sf ’ 1-43845 ’ n > 1'W*, 1-45226 

^ 143d3 - Tile V'bromopkenaeyl ester forms whitp 
having a silky lustre, and hZ m. p. 87-88° ^he a I d 
Was b. p. 64°/12 mm., df 0*9940, d» 0*991 n uaSj 
*J462o9, »„ 1-47202, Uy 1-48011 at 17-1° J 1^613 Th* 

bt’Ze W te e eW t r > r t Scales : , m - P- 127-128°, and' reacts 
“hght givimr -° e i C aold s °l utlon in the presence of 

i. p g 16[£l 7 0“ x %CT° m ^ Xmm l de ’ g Ustenitl g. white needles, 

" 0-8286 d» 0^23 A ' Un i Sa Z U o^ ed nitrileh * s b -P- 65713 mm., 

^ik*^*** l ' U C n * 1-45132, ^ 

‘red from heet^pt Ji 43 "^ A ' N ? nen ?- carboxylic acid, pre- 
ie barium salt (Hard 6 an . ? mc a(dd » an ^ purified through 
" 0'9345 T - 1910. 97, 299) has 

F124 at 17*1° !!• l 'f m > > 145730, 1*46473, « r 

’ M “ j A A Second sam P le ^ been prepared 

A ^ de ^bh ethyl bromoacetate and zinc in 
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benzene solution, dehydrating the hydroxy-ester by _ wlll 
sodium hydrogen sulphate, and hydrolysing the unsaturated ester 
by means oi 20% sulphuric acid For this sample the nl«, 
quoted are 0-9334, df 0M0, F45267, «n. 145581, , s 

1-46318, n, 1-46956 at 15-6°, 1‘ 4638 - rater (fee. 

cit.) has bZ 114— 115°/12 mm., d?" 0-8901, df 0-889, u, l-4®» 
1-44263, «a 1-44946, n y 1-45544 at 19-0°, 1-4422. The acid 

chloride (toe. cit.) has b. p. 90— 91“/12 mm., «T OfS.iJOt" 
n 1*45738 n H<( 1*46075, np 1*46876, n y 1*47608 at 19*2 , nS e 1*4604 
The amide (toe. cit.) has m. P . 118-119°, and ^ converted h, tk, 
usual way into the nilnle, which has b p. 99-100 /10 nm„ 
d m 0-8365, df 0-833, n. 1-44454, l-447o8, n„ 1-45483, n, 1-460M 

at 15-1°, < 14454. W - 8 - N. 

Metallic Hydroxy-acid Complexes. I. Cuprilactates. 
Ian William Wark (T., 1923, 123, 1815—1826). 

Catalytic Hydrogenation of Castor Oil and its Derivatives. 
Dehydrogenation of the Hydro-oil. AndrS Brocket (fi|. 
Soc chim., 1923, [iv], 33, 626-632). -Castor oil was readily 
hvdrogenised at 100—120°, employing mi active nickel catalyst 
and hydrogen at 10-12 atm. pressure The ma^mum absorptk. 
was about 70 c.c. of hydrogen per g. of od and the product™, 
solid fat m p 86°, iodine value 2. Methyl ncmoleate prepared 
by the methanolysis of castor oil, was readily hydrogemsed m , 
similar way at 105—106°, with formation of me.thyn-hydroxyst.mnk, 
m n 65° and free rieinoleic acid gave a crude hydroxystam 
n 75° The pure X-hydroxystearic acid was obtained by 
hydrolysis of tlm methyl ester. It melted at 81° When th 
hvdrogenised castor oil was heated with the catalyst at temp- 
itiirca above 150°, progressively increasing dchydrogenata 
occ^d relching a maximum at 270-280°. The pmduct na 
obtained did not correspond with the original castor oil, tat « 
a soft semi-solid, m. p. 74°, iodine value 20. 6. 1. a 

Decomposition of the Oxalates on Heating in a Vacuum 
I Lead Oxalate. Josef Sv£la {Chem. Lxsiy, 1923, **; \ 
rn s ^112-114) -Tanatar (A., 1901, ii, 451) -and tat 
kowitscMA., 1921, i, 495) stated that the product of the dec® 
S of lead oxalate on heating at 300° is a auboxidcofW 
Pb 2 0, whilst Maumene took this product to be a m « tu ^ “ £ 

TZ' proportions of lead and 

question, lead oxalate is heated at 2 *0-300 m « ^ 

by means of a mercury pump, and the evolved " f ffllxl 

65% of litharge and 35% PKO-3C0.+« 


would correspond with the equation 2FbUU4 ^ the deem 

These relations are, however, altered by co & , ^ 

position at 330-370°, and again by heating at 350-k^ . 

to reduction of litharge by carbon mmioaJ.A' 
high value which was in some cases obtained for tn 
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rolained by the absorption by the latter of mercury vapour present 
the atmosphere. The relative density of the residue is inter- 
edjate between those of lead and litharge, and measurements 
’ the heat of solution in acetic acid indicate that the residue con- 
3 ts solely of lead and litharge. The decomposition of lead oxalate 
hence concluded to consist of the following processes : PbCLO, — > 
bO-j-COa+CO, PbO+CO — > Pb-{-C0 2 , and the formation of 
b 2 0 under these conditions is definitely disproved. R. T. 

A-Sydroxyglutarodinitrile, p-Bromoglutarodimtrile, and 
■]utacono4initrile. R. Lespieaxj (Bull. Soc . chim. t 1923, [iv], 
3, 725—733). — Partly an account of work already published (this 
)L, i, 447). Glutaconodinitrile , CN'CH!CH-CH 2 ‘CN', crystallises 
i prisms, m. p. 3T5°, b. p. 129 — 130°/12 mm., and is obtained by 
hydrating p-hydroxyglutarodinitrile by distillation in a vacuum 
ith phosphoric oxide. A specimen, m. p. 27°, had d 19 1*0302 
nd «S 1*469 in the supervised state. This nitrile is difficult to 
ydrolyse to the corresponding acid, but hydrolysis may be effected 
ith aqueous potassium . hydroxide on the water-bath. Ethyl 
■hydrozyglutarate is obtained by hydrolysis of the corresponding 
itrile by means of sulphuric acid in the presence of ethyl alcohol, 
his ester boils at 150 — 153°/16 mm., and has d 23 MO and 1*444, 
'thyl ycyano^hydroxybutyrate, CN-CH^CHtOHJ-CH^CO^Et, is 
repared by hydrolysis and esterification of the corresponding 
hloronitrile, and then acting on the resulting ester with potassium 
yanide. It is a liquid, b. p. 155 — 157®/10 mm,, d 1 * 1*1257 »}? 
•451. H. H. 

A Much-delayed Correction. Ch, M. van Deventer (Chm. 
feekblad, 1923, 20, 331). — In the original papers by J. H. van’t 
[off and the author (A., 1886, 968), the discovery of sodium am- 
lonium racemate is incorrectly ascribed to Staedel (A., 1879, 
23 ) ; it was, in fact, first prepared by Fresenius ( Annalen , 1842, 
% 9), and the crystal form correctly described by Scacchi (Ren&U 
wti, Naples, 1865). g. I, ^ 

Polarimetric Observations on Potassium Antimonyl ’J’ar- 
rate, and on Uranyl Tartrate and Malate. E. Darmois (Compt. 

1923, 177, 49 — 51). — It is known that when a solution of 
otaasium antimonyl tartrate is slowly treated with potassium 
ydronde, antimony trioxide is precipitated, 96% of the total 
ptimony appearing in this form when a certain amount of alkali 
as en added. The precipitate redissolves in excess of the reagent, 
11 fw? 5 supposed to pass into potassium antimonite, 

■ fi c y of the rotatory power, however, indicates that actually 
[Passes into a new laBvorotatory substance containing, in addition, 
P assium and a tartaric acid residue. 

I cnmi taitrate) re g^rded hitherto either as a neutral salt or as 
khaffl^ eX * 8 8 ^ 0Wn J from if® behaviour with bases, to be & 
L?f e ■ jt! e Iatter type. The existence of a disodium salt 
tutor* 3 m unute solutions) is deduced from measurements of 
y power. Similar results, indicating the existence of a 
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disodium salt, were obtained with uranyl malate (cf. Itzig, A., ^ 
i, 259). E -E.X. ’ 

Metallic Hydroxy-acid Complexes. II. Cuprimalat^ 
Their Formation, Properties, and Composition. ^ 
William Wark (T., 1923, 123, 1826 — 1840). 

Constitutional Studies in the Monocarboxylic Acids derived 
from Sugars. I. Tetramethyl Galactonolactone and th$ 
Structure oi Galactose. John Pryde (T., 1923, 123, 18Q^ 
1815). 

The Oxidation of Hydrocarbons, with Special Referee 
to the Production of Formaldehyde. III. The Action o{ 
Oxygen on Mixtures of Methane and Ethylene and their 
Oxidation Products. T. Sherlock Wheeler and E. W. Bua 
(J. Soc. Chem. hid., 1923, 42, 260— 2 66t).— C ontinuing previous 
work in which methane and ethylene were studied (A., 1922, i, 1105; 
1923, i, 285), the slow oxidation of coal gas has now been investi- 
gated, this gas being a natural mixture of methane and ethylene 
with two of its oxidation products, hydrogen and carbon monoxide, 
The washed gas was diluted with nitrogen and mixed with a quantity 
of oxygen insufficient to form an explosive mixture. It was then 
passed through a tube heated at temperatures between 400 s ^ 
720® in different experiments, the time of heating varying 
0*8 and 2*4 secs. The gas was analysed before and after Lcaiiug, 
As the temperature rises, first one and then another constituent 
is oxidised and the rates of reaction rapidly increase until they 
appear to attain a constant ratio to one another. Hydrogen is 
first attacked, then methane, and then carbon monoxide; undei 
conditions which cause the decomposition of formaldehyde, watei 
and carbon monoxide are the chief products. The rapid increase 
in the rate of oxidation of carbon monoxide explains the presence 
of carbon dioxide in the products at high temperatures. The 
yield of formaldehyde in these experiments was lower than that 
obtained from methane only, probably because the ethylene present 
gives a lower yield. Decomposition of formaldehyde may be 
induced by the simultaneous oxidation of hydrogen and carbon 
monoxide. The effect of temperature and other conditions on the 
yield was similar to that observed in experiments with methane. 
The effect of surfaces and catalysts was also investigated, lgm 
pumice at 510° causes complete oxidation of hydrogen and carl bon 
monoxide, but the hydrocarbons are only 
higher temperatures these are oxidised. Feme onde hasaironta 
action, but in addition it causes decomposition o{ 

When the gaa is passed over ferric oxide at 400°. 

of oxygen , hydrogen and carbon monoxide 
the hydrocarbon! not at all. It is suggested 
partial combustion for gas analysis might be based o R 
vation. The catalytic effect of mercury is small. 

Preparation o! Formaldehyde. Cow St 

dhemische Industrie, G. m. b. H. (Brit. Pat. 178842). 
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hyde is produced by passing acetaldehyde vapour mixed with air 
or osvgen over h eatec * catalysts such as copper, silver, gold, cad- 
pium, lead, bismuth, iron, cobalt, nickel, platinum, or metallic 
oxides which have several grades of oxidation. Thus when a stream 
0 f ft ij containing 1 kg. of acetaldehyde per cu. metre is passed over 
a coil of copper wire netting at the rate of 500 c.c. per sq. cm. cross 
section per minute, flameless combustion occurs, and a solution 
of formaldehyde collects in the receiver amounting in yield to about 
g0% of the acetaldehyde employed. The process can be carried 
out in the presence of steam or other indifferent gases or vapours. 

G. F. M. 


The Catalytic Synthesis of the Acetals and their Halo- 

ranation. Joseph S. Reichert, James H. Bailey, and J. A. 
NiEUWLAND (J. Atmt. Ckem. Soc 1923, 45, 1552—1557).— 
Dimethylacetal and diethylacetal are prepared by passing acetylene 
into the corresponding alcohol in the presence of concentrated 
sulphuric acid and mercuric sulphate, the yields being 25—30% 
and 30—35%, respectively. Propyl, isopropyl, butyl, isobutyl, allyl, 
and amyl alcohols give a very small yield of the corresponding acetals. 
The rate of absorption of acetylene by the mixture of alcohol, 
acid, and catalyst decreases with increasing molecular weight of 
the alcohol. The normal alcohols react more rapidly than fee 
secondary isomerides. The rate of absorption of acetylene is pro- 
portional to the amount of catalyst used. The chlorination of 
dimethylacetal leads primarily to the formation of methyl ap-di- 
chloroethyl ether, wit-h production of methyl alcohol, which is 
ccii verted into formaldehyde, monochlorodimethyl ether, trioxy- 
methylene, and 5-dichlorodimethyl ether. The bromination of 
dimethylacetal reads to the production of formaldehyde, water, 
hydrobromic acid, methyl alcohol, monobromodimethyl ether 
methyl c#|3-tetrabromoethyl ether, methyl a^-tribromoethyi 
ether, and 5-dibromodimethyl ether. Chloral is obtained by the 
chlorination, preferably at 60—80°, of diethylacetal, or of the 
partly neutralised liquid from the preparation of diethylacetal by 
the catalytic process described. W. S. N 


Action of Formic Acid on Ethylglycerol [Pentane-aSv- 
tnoi]. Conversion into fi-Ethylacraldehyde. Raymond 
Delaby (Ccmpt. rend., 1923, 176, 1898 — 1901). — If ethylglycerol 
IS boiled with two and a half times its weight of 96—100% formic 
Kid, a mixture (b. p. 150-152715 mm.) of the unchanged triol 
1 ® ornuc esters is obtained (on cooling, the tri formate separates 
,, , <:( % m - P- 60 — 01°). At 270°, the mixture is converted into 
S^& bl 5?U b - P- 114 -U6°), ^-penten-x-ol (b. p. 139- 
,| j i‘ ®0^ 0'855, »',? 1-4378), and the formic esters of these 

» n 157 _K 7 ,? eW Pentenol fonns an < Mophanate, C,H 12 0 3 N s , 
m?' :J. 15 "j 5 ‘ “ oadised by chromic acid mixture to propionic 
tSf wlulst cautious oxidation by chromic acid gives 

J lSftH C w t:CE,CH ° (b ‘ P- 126 - 130 > ^°- 867 ' 

odrtVl 87 ' “ cb forms tt semicarbazone, m. p. 177—178°. Silver 
onverte ethylacraldehyde into cthylacrylic acid, E. E. T. 
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The Correlation of Additive Reactions with Tautonw 
Change. I. The Aldol Reaction. Edith Hilda UsHE^rvT 
(T., 1923, 123, 1717 — 1726). m 

Influence of Hydrogen Chloride on the Enolising Action 
of Grignard’s Reagent. Vinayak Keshav Bhagwat it 
1923, 123, 1803—1807). 1 ’ 


Oximes. Alicja Dorabialski (I stv Zjazd Chemikow Polsfat 
1923, 25; ef. 1922, A., ii, 548).— Methylglyoxime is shown to 
exist in two stereoisomerie forms, m. p. 132° and 151°, which nu? 
be converted one into the other with great facility. Thermal 
analysis of methylglyoxime appears to point to the existence of a 
condition of unstable equilibrium of the oximino-groups, thus 
militating against the Hantzsch-Wemer theory. ft j 


The Oxidation of Dextrose by Yellow Mercuric Oxide. 
Preparation of Gluconic Acid, Leonce Bert (Bull. Soc . dm 
1923, [iv], 33, 733—734; cf. this vol., i, 539, and A., 1889, 857). J! 
The formation of mercurous gluconate when dextrose is boiled with 
mercurous oxide occurs only when the latter is freshly prepared. 
The results obtained by Blanchetiere (this vol., i, 539) are probably 
due to the fact that he used old preparations of mercuric oxide 
[®. J.S.C.I., 1923, Aug.] H. H. 


Methyl-ethyl-ketone-xyloses [Xylose see.-Butylidene 
Ethers] and Mixed Ketonic Compounds of Xylose. Ola? 
Svauberg and Kntjt SjObero (Ber., 1923, 56, [B], 1448 — 1453).— 
An extension of previous work (Svanberg and Sjfiberg, this vol., 
i, 540). 

Xylose condenses with methyl ethyl ketone in the presence of 
sulphuric acid with nearly the same readiness as with acetone, 
The mixture of di- and mono-sec. -butylidene ethers is roughly 
effected by treatment with light petroleum, in which the former 
substance is soluble. The final purification is accomplished by 
distillation in a high vacuum, supplemented in the case of the 
mono -derivative by solution in water, in which the di -compound 
is very sparingly soluble. Xylose a^-sec .-butylidene ether, 

C 5 HgO s <Q>CMeEt, 


is a liquid, b. pi 127 — 129°/0— 0*5 mm., which < 

in the receiver; it has [a] Hg3 . rll0w — 8*0° in aqueous solution. XpM 
( 'i)v.$h(-di-se(i'‘butylidene dker, C 5 H 6 0(I0<>ICMeEt) 2 , has b. p. 1M- 
106°/0— 0*5 mm., [a] Hgyc ^+17*4°when dissolved in water. It 
is hydrolysed by dilute hydrochloric acid in much tfie same manner 
as xylose dii.wpropylidene ether. It is readily converted into tbe 
mono-derivative by agitation with a quantity of dilute hydrochionc 
acid which is insufficient for its complete solution. Xylose*?- 
vrovylidene Se(?)-s ec. -butylidene ether is a liquid, b. p. 104—105 / JS 
vacuum, +16-1° (±0-5°) in aqueous solution. A|W 

&€-iaopropyli<kne ap-sec . -butylidene ether is a colourless, 
liquid, b.p. 102 — 104° /high vacuum, +15-7“ (±0'5')*» 

dissolved in water. 
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. nger’s method is applicable to the estimation of ketonic 
” jjf^.-butylidene ethers of sugars, a small correction being, 
! roU P necessary for the iodine consumed by the carbohydrate. 
l °TKe observations that the monowopropylidene ethers of xylose 
J kgyorotatory, whereas the corresponding di-derivatives are 
^ rotatory, appears to invalidate Irvine’s application^ of 


jmisotfs rules (T., 1922, 121, 2146). 


H. W. 


nip Action of Chloral on Glucosans. Ame Pictet and 
cws H. Eeichel ( Hdv . Chim. Acta , 1923, 6, 621— 627). — When 
l -sail is triturated with anhydrous chloral and concentrated 
l huric acid, there are obtained an insoluble substance together 
parachloralose obtained by the action of chloral on dextrose. 
Lffivoglucosan, on the other hand, gives the same insoluble substance 
md chloralose, which is also obtained from chloral and dextrose, 
[t is probable therefore that in the formation of chloralose and 
jarachloralose from dextrose, dehydration of the dextrose first 
)ccurs with formation of the two glucosans which react with the 
hloral before they have time to polymerise. A consideration of 
their properties leads to the formula 

OH*CH 2 *CH(OH)-CH-CH{OH)-CH(OH)‘CH-CO‘CC1 3 
L J — 0 — ^ 

[or parachloralose and 

ch.'CH(oh)-ch-ch(oh)-ch(0hk:-ch(0H)-cci3 

I 0 1 

[or chloralose. 

The insoluble substance formed from both glucosan and laevo- 
glucosan is a mixture of two substances, CioH l0 0 6 Cl 6 , called pro- 
visionally isodichloralglucose A and B. They are separated by 
alcohol, A being less soluble, iso DichlorcUglucose-A forms hexagonal 
lamelhe, m. p. 268°; it forms an acetyl derivative, C, 2 Hj 2 0 7 C1 6 , 
m, p, 198°. iso DicMoralglucose-B is amorphous, m. p. 85 fe . Neither 
substance reduces Fehling’s solution or potassium permanganate. 

E. H. R. 


K-l-Glucosyl-2-glucose . Am6 Pictet and Jacques Pictet 
{Hdv, Chim. Acta, 1923, 6, 017r~621). — The diglucosan obtained 
ihy polymerisation of glucosan (A., 1921, i, 766) should be the 
janhydride of a disaccharide. By treatment with cold concen- 
trated hydrochloric acid it gave an amorphous, hygroscopic mixture 
jof chlorides which, by treatment with silver carbonate in alcoholic 
solution, was converted into a mixture of dextrose and a disaccharide. 
The latter, which is less soluble than dextrose in aqueous alcohol, 
was separated. It forms an amorphous, hygroscopic powder, 
containing 1H 2 0, and after dehydrating has m. p. 116 — 117°. 
It shows mutarotation, [x] D immediately +77-2° ; after twenty-four 
hours -f 70*2°. It does not give an osazone, and reduces Fehling’s 
solution to the extent of 3847% as much as dextrose. It is not 
fermented by emulsin or by brewer’s yeast and forms an octa-acetyl 
derivative, apparently cubic crystals, m. p. 85 — 86°. It gives 
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a monomethyl derivative, a pale, amorphous, hygroscopic po^fe. 
m. p. 68 — 69°, and on this account probably haB the formula 

I ‘ 0 l 

OH-CH 2 -CH(OH)*CH*CH(OH)-CH‘GH-OH 

6”CH-[ch(OH)] 2 *ch<;h-oh 

1 0 1 <5H 1 -0H. 


It is therefore a-l-glueosyl-2-glucose and the formula previous 
proposed as probable for diglucosan is confirmed, B. H, R, 

Constitution of Cellobiose. S. V. Hentikka (Ann. Ami 
Set. Fennicae, 1922, [ \A\ 9 ; from Chem. Zentr., 1923, i, 296).— Cello' 
biose, by prolonged treatment with calcium hydroxide solution, 
gives calcium imaccharinate, from which -isosaccharin, C € H 10 O ’ 
m. p. 92°, is obtained (cf. Faber and Tollens, A., 1899, i, 854; 
Murumow, Sacu and Tollens, A^, 1901, i, 453). Quinine mm- 
charinate forms needles, m. p. 194°. G. W. R. 


A New Sugar, Procellose, obtained from Cellulose. 

Gabriel Bertrand and (Mlle) S. Benoist (Compt. rend., 1923, 
176 , 1583 — 1587). — Procellose is a by-product obtained in the 
preparation of cellosc from cellulose (cf. Skraup and Konig, A., 
1901, i, 370) and is prepared from the alcoholic mother-liquors 
which remain after the crystallisation of cellose octa-acetate. It 
crystallises from 85% alcohol in the form of spherical crusts con- 
taining 2^0. The first of these and part of the second axe rapidly 
lost in a vacuum in presence of sulphuric acid ; for complete dehydra- 
tion phosphoric oxide or a temperature of 90° is required. On 
exposure to air, rehydration to the extent of one molecule takes 
place very quickly. The composition of procellose corresponds 
with that of a tri-saccharide of glucose ; this is confirmed by cryo- 
scopic observations. It has m. p. 210°, aft 22*8°, and forms an 
osazme of bright yellow colour which turns brown on exposure 
to air. Its reducing power (cf. Bertrand, A., 1907, n, 136) is oO/ 0 
of that of glucose. The authors represent its constitution by the 
formula 

I r-0 j 

OH-CH 2 ‘CH(OH)-CH-[CH{OH)VCH 

I 0 1 1 

CH«[CH(OH)] 2 -CH*CH-CH 2 -0H 

6 

COH-[CH(OH)] 3 *( , )H*CH 2 -OH 

and suggest that it is derived from the stmrture-umt of cellulj 
(cf. Irvme and Hirst, T„ 1923, 123 , 518) by fixation ofa mol^ 
of water and opening of the triglucose nng. It is stated h t hy 
lysis should yield first one molecule of cellose andoneof^ 
and finally three molecules of dextrose. For details of P P j £ 
see [J. Soc . Chem. Ind. } 1923, Aug.] 
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rh . Nature o! “ Celloteobiose." Gabriel Bertrand and 
uZ S. Benoist (Compt. rend., 1923, 177, 85— 87). — The “ cello- 
biose” of Ost and Prosiegel {A., 1920, i, 423) is shown to be a 
vture of cellobiose and procellose (preceding abstract). If the 
Vjuct is extracted systematically with alcohol (70%) for several 
w ]th. daily renewal of the solvent, procellose is left, and may 
/obtained pure by one crystallisation from 85% alcohol. 

E. E. T. 

Dextrinozol, the Odorous Constituent of certain Com- 
lercial Dextrine, and Ozols in general. Hermann Kunz- 
'rause ( Ber . Deut. pharm. Ges., 1923, 33, 149 — 155). — The charac- 
>ristic odour of commercial dextrins is conditioned by the presence 
[ a solid, non-volatile constituent, to which the name dextrinozol 
given. This appears to be an ester-like compound, either of an 
nsaturated acid readily convertible into an aliphatic acid with a 
idicle allied to the terpenes or of an aliphatic or higher dicarboxylic 
cid with an alcohol radicle of the olefine, acetylene, or terpene 
;ries. Treatment of dextrinozol successively with potassium 
ydroxide solution and hydrochloric acid yields (1) a compound 
pparently identical with myristic acid, and (2) a compound which 
i possibly either a phenol analogous to those of the camphor series 
f a cyclic alcohol. T. H. P. 

Nature of the Swelling Process. VIII. Reversal of the 
[welling of Cellulose Acetate. E. Knoevenagel { Kdl . Chem . 

I eihejte, 1923, 18 , 39—43; cf. this vol., i, 306). — Cellulose acetate 
hich has been brought into equilibrium in a solvent or mixture 
1 solvents of high swelling power will, when placed in another 
ilvent of lower swelling power, slowly shrink until it comes into 
piilibrium with the second solvent, that is, until the degree of 
veiling is that proper for the second solvent. Cellulose acetate 
hich has been swollen to equilibrium with a given solvent when 
laced in a vacuum over an adsorbent for the swelling liquid gives 
p the liquid it has adsorbed rapidly at first and then increasingly 
lore slowly. This is shown by the figures 1*019 1 g. of cellulose 
betafce increasing in weight to 1*0656 when swollen with alcohol; 
fter two days in a vacuum the weight fell to 1*0510 ; seven days, 
0417 ; twenty days 1*0386 ; forty-three days, 1 0361 ; one hundred 
id two days, 1*0225. Swelling is a reversible process which comes 
1 an equilibrium value from either side. J. E. S. 

Soluble Cellulose Esters of the Higher Fatty Acids. H. 

ault and P. Ehrmann ( Compt . rend 1923, 177, 124 — 127 ; cf. 
finer, Peyer, and Zega, this vol., i, 276).- — Hydrocellulose (1 part) 
readily converted into soluble esters by means of acid chlorides 
parts) in presence of an excess of pyridine, using benzene as a 
uent and heating at 110 — 120° for two or three hours. The 
stearic, dipalnaitic, and dilauric esters have been obtained as 
Qorphous substances which are insoluble in water, alcohol, acetone, 
Wic acid, but soluble in most organic solvents. They do not 
^ss the freezing point of benzene. E. E. T. 
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Lignin and its Relation to Coal. Amk Pictet and Mu, 
LEIKE Gatjus {Helv. Gkxm, Acta, 1923, 6 , 627 — 640).^$^ 
reasoning to that which led Fischer and Schrader to put f orv J 
the hypothesis that coal is formed from the lignin of wood J+h 
the destruction of the cellulose by bacteria (A., 1921 , ii ? 210) y 
the authors to study the products of the vacuum distillation f 
lignin. The lignin (obtained from fir) was distilled at 350— 39o a /c ? 
25 mm. The tar obtained was 15% of the weight of the lignin 
From its solution in ether, after extracting with sodium hydros/ 
solution to remove phenols and acids, a brown oil was obtained 
amounting to 2 % of the weight of the lignin. The oil was s epar , 
ated into saturated and unsaturated hydrocarbons by means of 
liquid sulphur dioxide and the two fractions were purified by 
boiling with sodium and fractionally distilled. They consisted 
entirely of hydroaromatic hydrocarbons. The saturated hydro, 
carbons gave five fractions having approximately the followin' 
compositions: 235 — 240°, C 13 H 26 ; 260— 270*, C 14 H 26 ; 270—280° 
^ 1^30 > 315—320 , 024 ^ 1 ^; above 320 , The third 

fraction appears to be identical with a fraction, 275 — 285°, from 
coal tar ; the last is identical with mclenc, a hydrocarbon found 
in some coal tars and in Galician petroleum. The unsaturated 
hydrocarbons gave three fractions, 200 — 210 °, CnH 16 ; 230—210’ 
CjjHjg; 250-260°, Ci 3 Hi 6 . Of these, the first appears to be 
identical with a coal tar fraction. The last fraction gives a teira- 
bromo-derivative, C 13 H 13 Br 4 , m. p. 193°; it appears to be related, 
to the hexahydrofiuorene of coal tar. These results appear to! 
establish a relationship between lignin tar and coal tar, and to; 
some extent support the hypothesis of Fischer and Schrader. Prom 
the phenolic substances of the lignin tar, eugenol was isolated; 
this observation supports the view that lignin contains the grouping 
of coniferyl alcohol. The existence of a hydroaromatic ring also 
follows from the above observations. Lignin contains a high 
methoxy-group content, 14*19%, and it is now found that lignite 
contains 3*30% and coal from the Saar 079% and from St. Etienne 
0‘24%, whilst anthracite contains none. The objection to Fischer 
and Schrader’s hypothesis that coal contains no methoxy-group 
therefore falls to the ground. E.H.R. 

Two “Internal Salts" [Betaine and Taurine]'. A. to 

chlek (BuU. S oc. chim. Bdg. } 1923, 32, 247 — 250).— An examin- 
ation of some properties of betaine and taurine. (1) Betaine was 
prepared by heating alcoholic solutions of ethyl chloroacetate a® 
trimethylamine, hydrolysing the product with hydrochloric w 
and treating the betaine hydrochloride obtained (82% yield) wtfc 
moist silver oxide; the free betaine forms brilliant, deliquesces 
crystals, C.H n 0 3 N,H 2 0 (80% yield). (2) Bromoethyiphthabmide 
was heated with concentrated hydrochloric acid for wo n 
in a sealed tube at 180° and the resultant bromoethy lamina by r 
chloride solution heated with ammonium sulphite solution ; » 
crystallised out partly on cooling, yield about 70%. . 

cular weights of betaine hydrochloride determined by cryosc p 
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inurements in water lay between ohe-third and one-half of the 
h retical value. "The specific electric conductivities in aqueous 
i firm were found to be as follows (the figures in brackets indicate 
StUma in litres) : Betaine , (2 l.)=0*000013 ; (4 l.)=0*000011 ; 
an ==0-000009; (16 l.)=0'000009. Taurine, (2 l.)=0*000012 ; 
ili— 0 1 000008; (8 1.)— 0*000008; (16 l.)=0-000010. Betaine and 
\uLeinmdmohouUr amounts, (2 L)=0'000019; (4 l.)=0 000012 ; 
SSBWll; (16 1.) =0*000011. F.A.M. 

The Bismuthamines, a New Class of Compounds. A. Ch. 
r 0 UBNAZOS {Compt. rend., 1923, 176, 1555— 1558).— These com- 
pounds may be prepared by direct combination of a tervalent 
)ismuth salt with an inorganic or organic ammonium salt, with 
a lts of primary or secondary amines, either aromatic or aliphatic, 
in d with salts of primary hydrazines. Halides of bismuth yield 
; he most characteristic compounds, but they are also given by the 
rioxide, nitrate, and phosphate. The bismuthamines are of two 
iinds, simple, in which the bismuth salt and the amine salt are 
ierived from the same acid and mixed, in which derivatives of 
different acids unite. As most bismuth salts are easily hydrolysed, 
bismuthamines can only be prepared in organic solvents, and from 
these they separate in crystalline form. The following arc de- 
scribed : Ammonium bismuthoddoroiodide, [BiCl 3 I]NH 4 , trans- 
parent needles ; ammonium bismuthobromoacetate, [BiBr 3 *OAc]NH 4 
yellow, hexagonal tablets ; methylamine bismuthobromoformate, 
BiBr 3 ,NH 2 Me s HC0 2 li, yellow, prismatic crystals; eihylamine bis< 
mthoiodoacetate, Bil3,NH 2 Et,CH 3 *C0 2 H, crimson -scarlet crystals 
methylamine bismuthonitrate , Bi (NO a ) 8 , N H 3 Me *N0 3 , masses of white 
srystals; hydrazine bismuihochhroaeelale , Bil^NgH^AcOH, colour- 
css prisms;" aniline bismuikofiuoroacetate , BiF^NI^Ph-OAc, colour- 
ess, prismatic crystals ; aniline b ismutlw b to moacetate , pale yellow, 
hexagonal tables ; o -toluidine bismuthochloropropionate, 
BiCl^jCgH^Ie'NHjjEtCOgH, 

iolourless, tetragonal prisms ; n-propylamine b ismuthobro mob enzoale, 
8iBr 3 ,NH 2 Pr,Ph'C0 2 H, tangled, yellow needles. Details of a 
general method of preparation are given. H. J. E. 


Hexamethylenetetramine. Rudolf Pummerer and Josef 
Sofmamt ( Ber ., 1923, 56, [5], 1255 — 1259). — Hexamethylenetetr- 
amine does not appear to contain a double bond in ita molecule, 
lince in aqueous solution it does not unite with hydrogen in the 
presence of spongy platinum. The observed values for the mole- 
sular weight of hexamethylenetetramine are usually somewhat 
ower than those calculated ; in aqueous solution, they are inde- 
pendent of variations in concentration between 1 and 15%. The 
impound has usually been regarded as a strong base, probably 
[n account of its ability to form well-defined mono-acid salts, 
t does not, however, redden phcnolphthalein ; in aqueous solution, 
t has £=2xl0‘ 8 . 

Hexamethylenetetramine forms additive compounds with three 
molecular proportions of phenol or of the cresols (the latter com- 
^unds are prepared readily by grinding the components together 
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at the atmospheric temperature in the presence ol a few . 
alcohol). Determinations of molecular weight show these rl? 
pounds to be almost completely resolved into their compon it 
when dissolved in water or benzene. On the other hand, meaim 
ments of electrolytic conductivity indicate distinctly the form?* 
of salts. H 


The Action of Dry Heat on the Alkaline -earth Salts d 
Carbamic Acids. A. Blancheti&re ( Compt . rend 1923 17? 
1629 — 1631). — Specimens of the dry barium salt of carboxyl^ ’ 
acetic acid were heated at 130°, 150°, and 170°, respectively, and 
resulting products examined mainly with a view to determine tjj 
respective nitrogen contents. In each case a substance was obtained 
which is richer in nitrogen than the original amino-acid, and these 
substances showed extreme readiness to revert in presence of wafer 
to the amino-acid from which they were derived. The hypothesfe 
put forward to account for the change is that formation of glycine 
mixed with its internal anhydride occurs, the latter substance 
being formed according to the equation 

NH-CO-O^- 83, BaC0 3+^ H !>C0. 


In the case of barium aminopropionate, the results obtained were 
indefinite. H.J.E. 


Preparation of a-Dialkylammoethyl-p-aracylhydroxy. 
butyric Esters. Farbwerke vorm. Meister, Lucius, 4 
Brtinihg (D.R.-P. 364038; Swiss Pat. 94324; from Chem, Zeal r, 
1923, ii, 189 — 190; cf. A., 1922, i, 639). — Ethyl a-diethylamW 
ethylacetoacetate (A., 1922, i, 639) is reduced either with sodium 
amalgam in weak mineral acid solution or electrolyticaUy, 
lead electrodes . Ethyl ^-hydroxy -cc-didhylaminoelhylbutyTate thereby 
obtained is a colourless liquid, b. p. 135 — 136°/10 mm, Tie 
benzoyl derivative is a colourless oil which gives a kydrocMowk, 
forming colourless needles, m. p. 130 — 131°. Ethyl (hp-mlrote 
oxy-z-didhybminoethylbutyrate is an oil which does not solidify, 
The hydrochloride has m. p. 143°. By reduction it gives the cor- 
responding amino-v ster, an oil, which forms a crystalline 
chloride, m. p_ 160°. Phenylcarbimide gives with ethyl (i-hydroxy- 
a-diethylaminoethylbutyrate an oily phenylur ethane, the hydrochkvk 
of which has m. p. 136°. G. W, R. 

Graphical Determination of the Structure of Carbamide 
and Tin Tetraiodide from Rfintgen Hay Analysis. H. Mam 

and K. Weissenberg (Z. Physik, 1923, 16, 1 — 21 ) . — Independently 
of chemical and crystallographic characteristics, it is shown that 
one, and only one, form of crystal lattice in which the atoms m 
be arranged in one way only, affords a crystal structure in the case 
of carbamide which is compatible with the Rontgen ray diagfl® 
afforded by a crystal of the substance. Urea crystallises m 
tetragonal scalenohedral (P/) system, with a=5'63 and e- 1 
A.U. The elementary cell is a simple-primitive structure an 
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tains two molecules of carbamide. The distance between two 
trosen atoms in the molecule is approximately 2 A.U.; the 
stances between the centres of two adjacent molecules is greater 
3 98 A.U. and less than 4‘62 A.U. In a similar manner, 
\ shown that tin tetraiodide forms cubical crystals having 
-604 A.U., and that the four iodine atoms in the molecule are 
Ranged tetrahedrally around the tin atom. J. S. G. T. 

Methylene Derivatives of Succinimide and Phthalimide. 

^0 Passerini (Qozzetta, 1923, 53 , i, 333— 338). —The author 
mfirms Bechert’s conclusion that the compound, m. p. 290—295°, 
btained by the action of trioxymethylene on ethylene cyanide 
L acid solution containing a little sulphuric acid is methylene- 
lccinimide (A., 1894, i, 488), and show's that, when hydrolysed 
radually, this compound yields first methylenedisuccinamic acid 
& d afterwards ammonia, formaldehyde, and succinic acid; the 
une compound may be obtained by the action of succinic acid on 
examethylenetetramine. The compound, m. p. 208 — 209°, ob- 
lined by the action of formaldehyde on succinimide in a sealed 
jibe at 150—160°, is not, as Breslauer and Pictet state (A., 1907, 
915), identical with Bechert’s compound, but has the composition 
l 5 H lg 0 6 N 4 and the normal molecular weight in freezing naph- 
lalene ; it decomposes, yielding succinic acid, formaldehyde 
Imols.), and ammonia when treated with dilute sulphuric acid, and 

, hence, trisuccinimidotrimethylenearnine, CH 2 ‘N<C^q i ^ 2 ^ 

Treatment of hexamethylenetetramine with phthalic acid yields 
lainly methylenediphthalimide, whilst hexamethylenetetramine 
ad phthalimide give inethylphthalimide as principal product. 

T.H. P. 

Peralkylated Guanidine. Hans Lecher and Fritz Graf 
hr., 1923, 56, [J5], 1326 — 1330). — Pentameihylguanidine, 
Me!C(Me 2 ) 2) is obtained in 35% yield by heating a mixture of 
methylamine and tetrame thyl - <//- thiocarbamide in the presence 
: mercuric chloride at 100°. It is a colourless, hygroscopic liquid, 
p, 155—160°, which readily absorbs atmospheric carbon dioxide, 
is a strong mono-acid base. The picrate crystallises in yellow 
edles, m. p. 165—166° (corr. decomp.). It unites readily with 
ethyl iodide, giving hexamethylgmnidinium iodide, colourless, 
ystalline leaflets which remain unchanged below 300°. 

Peralkylated guanidines could not be obtained by the action of 
ignesium ethyl bromide and diethylamine on tetramethyl- 
thiocarbamide in the presence of ether or toluene or by the 
tion of dry carbon dioxide or carbon tetrachloride on magnesium 
¥ bromide and diethylamine. H. W. 

Magnetic Properties of Cyanic and Cyanuric Compounds. 

ul Pascal (Compt. rend., 1923, 176, 1887— 1889). -From a 
My of the magnetic susceptibilities of compounds of the above 
c °nolusions are drawn as to the constitution of the com- 
ms - Metallic cyanates appear to possess the isocyanate 
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structure, whilst cyanuric acid and its salts and ethers are sul^i 
tuted triazines [the acid being written as a centric S-memteJ 
ring composed of three -N-C(OH)' groups in sequence]. Cyanide 
from its (magnetic) resemblance to tsocyanurates, is regarded at 
possessing three *0*C(INH)* groups in sequence in a 6-membered 
ring; it is therefore the imide corresponding with trioxymethvlene 
° E.E.T, ’ 

Oxidation of Alkali Gyanides in Aqueous Solution. Lud. 
wig Hess (Ber, Dent, pharm. Oes 1923, 33, 178 — 181). — Xhe 
cyanate prepared by oxidising alkali cyanide in aqueous solutior 
by means of sodium hypochlorite (cf. Riedel, A., 1920, i, 156) maj 
be separated in solid form from the solution under suitable con 
ditionL The preparation of the hypochlorite and the oxidatioi 
of the cyanide may be effected simultaneously by passing chlorini 
into a solution of alkali hydroxide and cyanide. Potassium ferri 
cyanide also serves as a suitable agent to bring about this oxidation 
J Tun 


A New Method for the Formation of Cyanates. W. Masck- 
wald and M. Wille (J5er., 1923, 56, [5], 1325). According to 
Raschig (A., 1909, ii, 232), the action of potassium cyanide on 
chloroamine leads to the production of cyanogen chloride, Mfl} 
KCN+H 3 0-NH 3 +CNCI+K0H. The authors have been unable 
to confirm this observation ; they find that considerable quantities 
of cyanate are produced. 

Potassium cyanate is rapidly produced when equivalent quantities 
of potassium hypochlorite and potassium cyanide are mixed in 
aqueous solution. 


Butenonitriles. III. P. Bruylants (Bull Soc. chim. % 
1923, 32, 256 — 269 ; cf. A., 1922, i, 817, 924).— The action of 
ammonia or of simple aliphatic amines on vinylacetonitrile leads 
to the formation of (3-amim> or p-alkylamino-butyrorntnleB, 
which can be reduced to the corresponding diamines by sodium 
and alcohol. Fatty amines containing more than three carton 
atoms do not form stable additive products, but merely cause 
isomerisation of the vinylacetonitrile to the crotonomtnles. 

When vinylacetonitrile is left in contact with an aqueous solution 
of ammonia for some time at a moderate temperature, e pro ^ 
saturated with potassium carbonate, ^ J l( ™ ^ 

reduced pressure, p-aminobutyronitnk , 
obtained as a mobile liquid with a faintly basic odour, . p. 
mm. (slight decomp.), 7C>-77°/lS mm., df 0'9156o, «* 1“* 
nS 1-43533, «g, 145213 The hydrochloride hasm.m 
chloroplatinate forms golden spangles, m. P- 2 “ 6 , | am ino- 

the benzoyl derivative has m. p. 118-119°. . **“*“■*»££ 
butyronitrile with sodium and alwhol yieto «y-d» j jj), 
b. p. 139-141°, previously obtained by Tafel (A, 1WV W 
the dihydrochloride has m. p. 169°, the dibenzoyl denvative, 

"^Hydrolysis of the nitrile with concentrated hydrochloric aoi 
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ields (d-aminobutyric acid hydrochloride (ethyl ester, b. p. 64— 
jgo /15 mm.), thus proving that the ammonia joins on to the p- 
a d not the y-carbon atom of the nitrile. A by-product formed 
a the preparation of the aminonitrile is a colourless basic liquid 
javing the character of a secondary base, b. p. 177? /18 mm., 
f ]d c h forms an unstable yellow mfraso-derivative. It appears 
0 be minodi-$-butyronitrile, NH(CHMe*CH 2 *CN) 2 , d? 0‘9766, 
1 '45654, Wd 145907, 146524. Chlompl/itinate, deep brown 

ctahedra. The two crotononitriles are also formed as by- 
joducts. 

With ethylamine, vinylacetonitrile yields fi-elhyfominobulyro- 
itriky CH 3 *CH(NHEt)*CH 2 -CN‘ , in 80% yield as a colourless 
nuid with a faint odour, b. p. 192 — 193°/760 mm. {decomp.), 77— 
8°/14 mm,, df 0-8763, n|f* 143142, n? 143372, 143953. 

’he crotononitriles are formed as by-products. The nilroso- 
erivative forms a yellow liquid, df 1*2647. Reduction of p-ethyl- 
rainobutyronitrile with sodium and alcohol ^ives a good yield 
f owwn ino-y- ethylaminobuta ne (y-ethytamino-w - ct-buiylamine), 

[HEt'CHMe-CH 2 *CH 2 ‘NH 2 , as a colourless basic liquid fuming 
i the air, b. p. 163—164° /753 mm.; the cJdoroplaiinate forms fine 
ellow needles, m. p. 242° (dccomp.). 


Monomethylaminc and vinylacetonitrile yield fi-mdhylamino- 
utymitrile, NHMe , CHMe*CH 2 *CN’, b. p. 82— S3°/16 mm., 183— 
84°/765 mm, (decomp.); reduced by sodium and alcohol 
3 t i-amino - fi-mthyhmimbutane (y ■methylaminQ-n-a-butybmine), 
lHMe'CHMe*CH 2 *CH 2 *NH 2 , a colourless, fuming liquid, b, p. 
52—153° ; the chloroplalinate forms clear yellow needles. * 
Dimethylamine yields with vinylacetonitrile frdimethykmino- 
'dyronitrile, NMe 2 -CKMe‘CH,-CN, in 95% yield, as a colourless, 
douiiess liquid, h. p. 79 — 80°/l3 mm., 186 — 188°/760 mm , with 
ight decamp., df 0*88180, 14338, nf, 1*4363, 1*4422. 

he same product was also obtained by the action of dimethyl- 
mine on crotononitrile, thus confirming the position of the amino- 
coup. It was also formed by treating vinylacetonitrile with tri- 
lethylamine and distilling the product. It unites with ethyl iodide 
) form the ethiodide, m. p. about 164°, after drying in a vacuum ; 
is unstable and partly liquefies on keeping. On dry distillation, 
yields the mixed crotononitriles. 

Reduction of (i-di met hy la m inobutyroni t rile with sodium and 
o o } lef as «-amt -dimethylamirwbutane iy-dirndhylaminom-j.- 

which fan » strongly 
riroi? i' t|l | 1 ^’ ^ Y'J'^ — 156°/753 mm.; it appears to form a 
wMrnWy between 145° and 155°: the chhro- 
mj , , ' ' C S H 16 N,,H 2 PtCl 6 , forms fine, yellow needles, m. p. 

as } second cMor °rfriimte, (C 4 H lt N 2 ),,2HCl,H,PtCl 6 , 

obtained as pearly yellow spangles, m . %. 245°. 5 

nmnhi,Tw™-f o Wlth nla 8 nesium methyl bromide, p-dimethyl- 
nine t ^ rea< i. ts ’ n 6 OT o®sly with evolution of dimethyl- 
vatini °t a polymeride. of crotononitrile. On 

r 0 (Wf nnte acet ? m trile ^th diethylamine and distilling the 
y a mixture of the crotononitriles was obtained, b. p. 
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112—1 15°, and a similar result was observed when using t&butvl 
amine or ethylenediamine. With piperidine, however, a fJ?' 
vigorous reaction occurs, and after distilling in a vac ? 
fi - piperidylbutyronitrile , C R NH l0 UHMe‘CH<>*CN, is obtained as 
colourless, ♦odourless liquid, b. p. 126 — 127^/12 mm,, df 0-9444 
1*4703, »§ 1*4727, n% 1-4789. On heating at 160°, it disso^ 
completely into the crotononitriles. 

Aromatic amines were found to be without action on vinvj 
acetonitrile, which could be recovered practically unchanged even' 
for instance, after heating under reflux with aniline for five hours* 

F. A. M. ’ 

iso -Nitriles [Carbylamines]. V. Reaction with Lavulic 
Acid. Mario Passerini ( Gazzetta , 1923, 53, i, 331—333; tf 
this vol., i, 63). — The interaction of lsevulic acid with phenyl 
carbylamine in ethereal solution results in the formation of the 
lactone of p-amlino-P-hydroxybutane-p&-dicarboxylic acid, so that 
in this reaction lsevulic acid behaves as though its structure were 

^•CMe-OH Thig faetaK> NHPh-CO-CMe<2~ < r° , j, 
CO 0 CH^CE^ 

a pale yellow, amorphous substance, in. p. 44 — 46°, and yields 
aniline and p-hydroxybutane-pS-dicarboxylic acid on hydrolysis 

T. H. P. 

New Syntheses of Hydrocyanic Acid by means of the 
Silent Electric Discharge. L. Francesconi and Adouo 
Ciurlo ( Gazzetta , 1923, 53, i, 327—330). — Under the influence of 
the silent discharge, a mixture of ethylene and nitrogen undergoes 
change in accordance with the equations, C 2 H 4 +N a ~2HCN-hH i 
and CjHi+HCN^Et’NiC. If a mixture of ethylene and hydrogen 
cyanide is used, both nitrile and wonitrile are formed : 
CjN-H— Et’NiC and C 2 H,-f H’C:N=Et*C:N. Preliminary experi- 
ments with a mix ture of acetylene and hydrogen cyanide indicate 
the formation, in this case also, of both nitrile and isonitrile. 

T. H. P. 

A New Phototropic Compound of Mercury. Y. Veuka- 

taramatah and Bh. S. V. Raghava Rao ( Nature , 1923, 111, 775). 
— Interaction of a mercuric salt with ammonium thiocyanate and 
thiocarbamide in acetic acid solution in the presence of an oxidising 
agent, or the action of hydrogen sulphide on mercuric thiocyanate, 
yields the phototropic compound HS’Hg-CNS. A. A. E. 

The Influence of Alkali on the Titration of some Metals 
with FetTOcyanide. H. W. D. Treadwell and D. Chervet. 
With a Note by W. D. Treadwell (Helv. Chirn . Acta, 1923, 6, 
550 — 559, 559 — 561). — Using the electrometric method of titration 
it has been shown that in ferrocyanides of cadmium, zmc, a 
lead the heavy metal can be partly displaced by an alkali me 
{A., 1922, ii, 786). Continuing this work, it is found that » 
zinc sulphate is titrated in neutral solution with sodium ® 
cyanide, the titration figure corresponds with the ratio Zn : *®l * 
=2 : 1, but in presence of potassium chloride and hydrocc 
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acid the ratio is only 1-5:1, on account of the formation of a double 
Similarly, a double salt is formed when a zinc salt is titrated 
dth potassium ferrocyanide in presence of a rubidium salt. Nickel 
salts behave similarly to those of zinc ; with lithium ferrocyanide 
NhFefCN)* is formed, with sodium ferrocyanide, NigNa 2 [Fe{CN) 8 ] 2 , 
and with potassium ferrocyanide, especially in presence of a 
caesium salt, the precipitate approximates to NiK^e(CN) e . In 
the case of cobalt salts, the displacement of the heavy metal by 
alkali can be followed visually by the change in colour of the 
precipitate from green to yellow ; in composition, the precipitates 
correspond with those obtained with nickel salts. Owing to the 
comparatively high solubility of manganese ferrocyanide, man- 
ganese salts can only be titrated electrometrically in neutral or 
weak acetic acid solution. Lithium and sodium ferrocyanides 
both precipitate MnjFefCNL, whilst potassium ferrocyanide gives 
MnKjJe(CN) 6 ; the stage Mn g K 2 [Fe(CN) 8 ] 2 is Rot formed. In 
the case of silver, which forms a ferrocyanide of extremely low 
solubility, titration with lithium, sodium, or potassium ferrocyanide 
in the cold gives Ag 4 Fe(CN) 6 , even in presence of a csesium salt. 
Addition of excess of ferrocyanide, however, in presence of a 
casium salt results in the formation of Ag 3 CsFe(CN) 8 . The same 
compound is formed by running the silver solution into potassium 
ferrocyanide in presence of caesium chloride, but on further addition 
of silver salt it is wholly converted into Ag 4 Fe(CN) 6 . The end- 
point of a titration of sodium ferrocyanide with a silver salt is 
very clearly marked by the sudden clearing of the cloudy solution 
caused by the flocculation of the precipitate. 

Cerium chloride can be titrated electrometrically with potassium 
ferrocyanide in presence of caesium chloride, the precipitate being 
Ge 4 [Fe(GN’) 6 ] 3 ; lanthanum nitrate gives a precipitate of 
LaCsFe(CN) fi . 

Note. The facility with which the alkali metals replace the 
heavy metals in the ferrocyanides increases from lithium to caesium, 
hat is, with the atomic volume. A similar order is found in the 
Eacihty of basic exchange of silver by alkali metals in the per- 
mutites. This effect is probably due to the decreasing degree of 
hydration and energy of hydration of the ion of the alkali metal 
J & increasing atomic volume*. When the energy necessary for 
the basic exchange is exceeded by the difference between the 
Tf™ of u h 7 dratlon of the heavy metal and of the alkali metal, 
latter being the smaller, basic exchange will occur. The tend- 
Ji // n ^ e mUi3t he smaller when, as in the case of silver 
M lead ferrocyanides, the energy of hydration of the heavy metal 
»pproamat«i to that of the alkali metal. E. H. R. 

Re fn tions of Thiocyanogen. H. P. Kaufmans 
ju ' ,,.' I£PE Deut. pharm. Ota., 1923 , 33, 139 — 148 ).— 
satnra fa/i 10n ^ ree > nascent, thiocyanogen to un- 

lUv thanf M ’hich takes place somewhat less energetic - 

hew + at °* bromine serves as a suitable means of preparing 
a ives of thiocyanogen. Thus 1 : 2-dithiocyanoethane 
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(ethylene dithiocyanate) may be prepared by gradual 
of an ethereal solution of iodine to an ethereal suapei 
mercuric thiocyanate through which a rapid stream of u 
is passing, and 1 -phenyl-1 : 2-dithiocyanoethane (styrene dft? 
cyanate) by adding a solution of lead thiocyanate and bron? 0 
in carbon tetrachloride to a solution in the latter of styrene leavi^ 
for six weeks, filtering, and extracting the filtrate" with ho,T 
water. Allyl alcohol dithiocyanate (glycerol dithiocyanohvdri ! 
may be obtained by the interaction of allyl alcohol and tb 
cyanogen in carbon disulphide solution (cf. Engle, A., 1899 i t 
«.-p-Meihoxyphenyl-cc$-dithiocyanopropane {anethole dithiocimni ' 
OMe*C 6 H 4 -CH(SCN)-CHMe(SCN), crystallises in needles, m. p 8? 
isoSafrole dithiocyanate, C^HjqOJS 1 ^, forms crystals, m. p. log 5 
Treatment of ethyl acetoacetate in carbon disulphide solution 
containing a little alkali with thiocyanogen yields a compound 
which is probably the dithiocyano-derivative of the ester butyls 
readily decomposed by moisture, giving ethyl-2-oiw4-methylthkzok. 

,.CMc*N 

^carboxylate, C0 2 Et'C<g , crystallising in white needles, 


m. p. 128°. 

l-Thiocyano-p-naphthol, C n H a ONS, forms crystals, m. p. 68- 
70°, and slowly decomposes. 

1 -Thiol-fi-naphthol, OE*C l0 H n *SH, obtained when the preceding 
compound is heated with zinc and alcoholic hydrochloric acid 
crystallises in long, white needles, m. p. 106°, and, when oxidised 
by means of hydrogen peroxide, yields dihydroxydi-p-naphthyl 
a : a'-disulphide (cf. Henriques, A., 1895, i, 104). 

l-Thiocyano-fi-naphthyl methyl ether , C^H^ONS, forms white 
crystals, m. p. 134°, and, when heated with zinc and alcoholic 
hydrochloric acid, yields 

1 - Thiol- fi-naphthyl methyl ether, C 11 H 10 OS, which crystallises it 
long, white needles, m. p. 98°. 

4c-Thiocyano-a.-naphthol , C n HgONS, is stable in the air, forms 
crystals, m. p. 85—87°, and, when boiled with zinc and alcoholic 
hydrochloric acid, yields 4-thiol-a-naphthol (cf . Zincke and Eup- 
persberg, A., 1915, i, 135), which yields the corresponding disulphide, 
m. p. 152°, when oxidised by means of hydrogen peroxide (cf. 
Zincke and Ruppersberg, loc. cit.). T. H. P. 


Some Derivatives of Butylarsine : Butylarsinic Acid, 
Jules Tixeeneau (Bull. Sci. Pharmacol, 1922, 29, 440 - 442 ; 
from Chem. Zentr ., 1923, i, 508). — n -Butylarsine, dicklonde, pm- 
pared from arsenious chloride and mercury w-dibutyl (A., 1921, 
i, 655), is a colourless liquid ; it has b. p. 175 — 180°/760 mm. 3 
yi5 p- 54 > it jg decomposed by alkali hydroxides with formation 
of n -butylarsine oxide., QjH^AsO, a wax-like mass which cannot 
distilled without decomposition. Oxidation of n-butyiarsm e 
chloride gives n -bulylamnic acid, C 4 H fl *AsO(OH) li ; it forms needles, 
m. p. 158°. Phenyl-n-butylarsine chloride, C 4 HyAsPhCl, is P* 
pared from mercury ra-di butyl and phenylarsine chloride. 1 
b. p. 165-166“ /14 mm., d’ 1-350. 6. W. a 
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Is a New Structural Formula for Benzene Necessary ? 

p. H. Hermans (Chem. Weekblad, 1923, 20, 326— 330).— From a 
■urvey of the various conceptions of valency and structure in 
jrganic compounds from the time of Kekuie onwards, it is concluded 
hat attempts to formulate geometrical conceptions of valency and 
arrangement of atoms have now failed and must always fail to 
■xplain completely the mechanism of molecular structure. In 
pite of innumerable attempts . to bring forward “structural 
ormuke ” for benzene, the original conception of Kekuie alone 
atisfies our present knowledge, which is insufficient to elucidate 
he balance of forces within the benzene molecule. S. I. L. 

Direct Introduction of Substituents in the Benzene Nucleus 

J. W. A. Lely {Chem. Weekblad, 1923, 20, 244).— Those groups 
thick require a hydrogen atom to give then most stable compounds 
iduce substitution in the ortho- and para -positions, whilst groups 
hichform their most stable compounds by addition of an hydroxyl 
roup induce substitution to the meta-position, g j ^ y 

Direct Substitution in the Benzene Nucleus. P. G van 

e Vliet (Chem. Weekblad, 1923, 20, 279).— The fact* that the 
irboxyl group induces substitution in the meta-position is an 
bvious exception to Lely’s rule (preceding abstract) that groups 
rich form their most stable compounds by addition of one hydro- 
m atom induco substitution in the ortho- and para-positions 

S. I. L. 


Lely’s Substitution Rule. P. H. Hermans (Chem. Week- 
ad, 1923, 20, 279— 280).— Lely’s rule (see preceding abstracts) 
merriy a less satisfactory form of Posner’s, that a radicle induces 
ibstitution m the meta-position if its hydrogen compound can 
sdirectly oxidised to its hydroxyl compound. Lely’s benzene 
rmula is obtained by juggling with speculative hypotheses 

S. L L 

*r?’. z .°> 297).— Lely a rule leads to conclusions contrary 
WH^COOR m h ® C ! rC f™ g influcn<;e of such groups as 
al S r k gr0U . P)> C 0 NH s- CC1 » and in 
, Such rules serve rather to complicate 
anfy the problem (see preceding abstracts). S. I. L. 

fa itfSIr i" 1 ", C - ^ A - Lely «*»• Weekblad., 

? P ^ y k !,^ erman f and to Jurgens (pre- 
d exceptions ihewt, r l6 . ? ald to a PPty only to simple cases, 
group is ° ompiex are admitt « d ' 
mula^or beiitne h W “ a11 cases wlthout * new structural 

S. I. L. 

^Pavwv qo^ dehydrogenation. N. Zeuksky and 

'ydrowuation ^.f 192 ,\ 56 ' 1249-1255).-Thc catalytic 

genation of ct/ctohexane to benzene and hydrogen in the 
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presence of platinised or palladised asbestos has been examine 
between the temperature limits 151° and 408-5°. The hydro 
carbon is dropped at a uniform rate into an electrically heay 
tube containing the catalyst at fhe desired temperature, the liny 
products of the reaction are condensed, and the evolved hydrogen 
is measured. The course of the change is deduced from the index 
of refraction of the liquid condensate or, preferably, from the volume 
of hydrogen. Platinised asbestos, prepared by soaking asbestos 
in concentrated chloroplatinic acid and formalin and precipitating 
the metal by means of sodium hydroxide, causes sensible dehydro! 
genation of cyclohexane at 150°, and the action becomes rapidly 
more marked as the temperature increases. Even at 407°, dehy. 
drogenation does not appear to be accompanied by appreciable 
carbonisation of benzene or cyclohexane. Similar observations 
are recorded with palladised asbestos, the activity of which appear 
to be less than that of platinum. Deposition of carbon is not 
observed at any temperature below 408 s . For some unexplained 
reason the efficiency of the catalyst diminishes somewhat after it 
has been once used, and then becomes constant. Metallic nickel 
is much less suitable as a dehydrogenating catalyst, since it acts 
much more slowly than platinum or palladium, and also causes 
side reactions such as the decomposition of cyclohexane into benzene 
and methane. The slight activity is attributed to the catalyst 
becoming coated with a thin layer of carbon, which diminishes 
its dehydrogenating power. H. W. 

The Mechanism of the Pinacol Pinacolin and Wagner- 
Meerwein Transformations. Christopher Kelk Ingold (T, 
1923, 123 , 1706 — 1713). 

The Volatilisation of Toluene in Steam. Jean Barbaudy 
(Cvmpt. rend., 1923, 176 , 1616 — 1618).— A study of the toluene- 
water system, pressure being constant at 760 mm., showed that 
the vapour was richer in water when the temperature rose above- 
84*34° than would be expected from a consideration of the relative 
vapour pressures of the two substances. The distillate on con* 
densation yielded pure water, so that the conditions are represented 
by a point on the water condensation curve. On reducing the 
temperature to 84*34°, toluene appeared in the condensate and 
total condensation occurred. When the vapour contained I® 
than 53*73% of water, pure toluene was the first liquid to be con- 
densed and the conditions are, in the new case., represented by a 
point on the toluene condensation curve. Thus the equilibrium 
is represented by tbe two condensation curves and an ebulhuoc 
lin e passing through their point of intersection, this last pom 
being a true eutectic. This is in agreement with Dupre s vapo^J 
tension formula, which also holds when the vapour is satuia 
with respect to only one liquid. The last case is shown by ■ 
author to hold for the system investigated by determinations 
the solubility of water in a mixture of toluene and water vApo 
experimental details of which are given. H. • • 
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Unsaturation and Molecular Compound Formation. Ill 

0. Maass, E. H. Boomer, and D. M. Morrison (J. Amer Ghent 
Soc, 1923, 45, 1433 1438 ; cf. A., 1918, i, 534; 1921, i 761) ^ 
The freezing points of the systems o-xylene, p-xylene, w -xylene 
propylbenzene, and methykyc/ohexane respectively with hydrogen 
bromide have been determined with molecular percentages of the 
hydrocarbon from one to one hundred. From the results it is 
shown that molecular compounds are formed with m-xylene and 
propylbenzene. The formation of molecular compounds is shown 
to be due to unsaturation. Failure to form a molecular compound 
in spite of unsaturation is due to the relatively great attraction of 
the hydrocarbon molecules for one another. J. F S 

Catalytic Action. II. Catalytic Preparation of p-Cymene 
and its Formation in Sulphite Turpentine. Siiigeru Komatsu 
HisasHI Nakamura, and Masao Kurata {Mem. Coll. Sci Kyoto 
1923, 6 , 183— 186).— The turpentine obtained from spruce and 
other woods in the manufacture of pulp by the sulphite process 
consists mainly of p-cymene, not of terpenes. It is shown experi- 
mentally that pinene and menthene, but not menthol or borneoi 
can be dehydrogenated by heating with sulphur at 200 ° for twenty- 
four hours, forming p-cymene. It is suggested that p-cymene is 
formed in this manner from terpenes in the manufacturing process 
since free sulphur is known to be present in the digester liquors ' 

E.H. R. ' 

Muence of certain Substituents in the Benzene Nucleus 
on the Mobility of the Chlorine in a Side Chain, with 
Special Reference to the Problem of Substitution in the 

s -, C. j. Olivier (Bee. trav. din., 1923, 
2, 516—523, cf. A., 1922, i, 646). — In continuation of pre- 
yious work, the author has examined the rates of hydrolysis 
in aqueous alcohol of substances of the type CH a Cl*C H X 

5 1 or C ° 2 H - The rates wrefoundK 

mtheorder: I(p)>I( o )>C0 2 H(m)>I( w )>C0 2 H(p). The materials 
used were prepared in the following manner : p-chloromethyl- 
° *4 P- 202-5-203“ (literature 199“ uncorr.), by 
b^dr of ^chteomethylbenzonitrile. m-Chloromethylbenzoic 

u ’p < hteratu ” 3 135 °). from the nitrile, 

„ ,P- 0 8 (hterature 67°). Attempts to prepare 

a ° id W6re unsucce33fuJ - Ti ‘« o-. ™-, and 
wdotew3V h i° ndes ^ ere P re P ared from the corresponding 
roSs u b y 1 ’rommabon at 150-200°, the resultant iodobenzyl 
reflu ^g with water, and the iodo- 
Woride Si f ° r , m K d W T treated ™ th P h( *Thonis penta- 
kodobenzvl^T 3 ' ° m . lde> m ' P' 73 ’® — 80° (literature 78-7°). 
J 3 __ 53 .no M P- 7 - — 73 ° ; p-iodobenzyl chloride, m p 

ImJl 6 „i d “ cnbed 111 ff 16 hterature as a liquid), m -IodobeJyl 


°f ily soluble i “ ether - ° hior «- 

h water rn pbl f 6 ’ ? loderatel y soluble in alcohol, insoluble 
WnZ tt ll0l ’, b P- 154 °/ 10 (hterature 

Vol. cxxry m - Iodobenz yl chlorrde, crystals, m, p. 26-5— 

ee 
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27*5°. o-Iodobenzyl bromide, m. p. 55 55*5 (literature giv^ 
52—53°). o-Iodobenzyl alcohol , needles, m. p. 89*5—90°. Easily 
soluble in ether or alcohol, sparingly soluble in hot water, o-Jofo 
benzyl chloride , m. p. 28*5 — 29*5°, easily soluble in organic solvents, 
Insoluble in water. A. M, 

Hydrogenation ol m-N itr ostyrene . A. Garcia Ban^s and 
J. Paschal Vila (Anal. Fis. Quim., 1922, 20, 689— 692).— The 
catalytic hydrogenation of <u-nitrostyrene was attempted with the 
object of obtaining |S-nitrophenylethane and, by reduction, the 
corresponding amino-compound. In ethereal solution, a grey pre- 
cipitate is formed, which on recrystallisation gives white crystals, 
m. p. 237° (cf. Sonn and Sfckellenberg, A., 1918, i, 9). In ether- 
acetic acid solution, the oxime of phenylacetaldehyde, m. p. 95°, 
is obtained. An apparatus for the preparation of electrolytic 
hydrogen is described. G. W. R. 

Alkylation. I. The Preparation of Esters of Aromatic 1 
Sulphonic Acids. V. A. Izmailski and B. A. Razobenov (J. 
Russ. Phys. Chem. Soc 1920, 52, 359— 366).— The esters of aromatic 
sulphonic acids, which can be used as alkylating agents (see following 
abstract), are most conveniently prepared from the corresponding 
acid chlorides by the action of the relevant alcohol in the presence 
of aqueous 25% sodium hydroxide at a low temperature, the 
alkali being slowly added to the mixture of chloride and alcohol. 
The preparation of methyl and ethyl toluene-p-sulphonates is 
described, the yields being 92% and 85%, respectively. 


Alkylation. H. The Alkylation of the Nitrophenols. 
V A. Izmailski and B. A. Razorenov (J. Russ. Phys. Cfom. Sx, 
1920, 52, 366— 368).— The alkylation of the o- and p-mtrophenols 
is usually carried out by the action of alkyl halides on the dry sodium 
phenoxides, an operation necessitating the use of autoclaves and 
giving somewhat unsatisfactory yields of alkyl ethers. The action 
of methyl and ethyl toluene-p-sulphonates on the phenols in the 
presence of aqueous sodium hydroxide at 95 — 100° leads to a much 
more satisfactory result. Thus o-nitroanisole and p-iutrophcnetole 
can be easily obtained in 90% yields by this method. G. A. 

Derivatives of Diphenyl. V. Nitrodiphenyls. A. Gism 
Ban us and J. Guxtebas (Anal. Fis. Quint., 1923, 21, 12o-ljl); 
Bv gentle nitration of 4-hydroxydiphenyl in acetic acid solut 
no mononitro-derivative is obtained, but only 3. 5-dim . 
hydroxydiphenyl, m p. 155 °- Mo ™ 

3:5: 4'-trimtro-4-hydroxydiphenyl, m. p. .01-20- . t ■ . 

of the latter compound with chromic acid gives p-m ^ ^ 
acid. * a 

Studies in Polymerisation. IX. The Poly^ensahon ^ 
as-Diphenylethylene . S. V. Lebedev, I. A. ^ 

and A. A. Matiuscukina (J. Russ. Phys. Ckem- ^oc., ’ 

223 — 233). — It has been observed by Hildebrand (Dis . * 
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1909 ) that on heating oa-diphenylethylcne with a trace of iodine 
a dimeric substance, m. p. 112°, was obtained which he considered 
to be 1:1:3: 3-tetraphenylcyc/obutane. It is now shown that by 
polymerisation of the hydrocarbon in the presence of sulphuric 
acid, or the silicate flondine, a mixture of two substances is found 
namely, Hildebrand’s compound (m. p. 113-5° when pure) and a 
pew dimeric compound (m. p. 143 ). The first of these is shown to 
lie aayy- te t raph e nyl -A*- butylene, CPh 2 :CH*CMePh 2 , for although 
it is very inert and is not attacked by permanganate, it gives a 
colour with tetramtromethanc, forms a liquid dibromide , and an 
own/ide, C 28 H 24 0 3 , which is a viscous, yellow liquid, yielding 
benzophenone, aa-diphenytpropaldehyde, and aa-diphenylpropionic 
acid by the action of water in addition to benzophenom peroxide 
a microcrystalline compound insoluble in alcohol, decomposing 
into oxygen and benzophenone at about 170°. If the ozonisation 
of the compound, m. p. 113-5°, is very prolonged, some of the ozonide 
of (w-diphenylethylene is also formed, which can be separated owing 
to its insolubility in light petroleum and gives benzophenone and 
formic acid on fission. 

The dimeric compound, m. p. 143°, appears to be fully saturated 
in its behaviour towards ozone and bromine, and can be obtained 
by the isomerisation of the compound, m.p. IIS'S 0 , by healing with 
ioridine ; it is suggested that it is 1:1:3: 3-telraphenykydotmtane. 

G. A. R. K. 


Ths Hydrogenation of Aromatic Compounds with the 
Wd of Platinum. VI. The Hydrogenation of Naphthalene. 

Richabd WillsiAtter and Fritz Seitz (Ber., 1923 56 \B\ 1388— 
1407).— The hydrogenation of naphthalene in the ’presence of 
ipongy platinum leads directly to the production of decahydro- 
aaphthalene Wills titter and Hatt, A., 1912, i 545- WillstWr 
A . 1913 i, 353). Since this’result’appeam at “e 
inth the technical production of tetrahydronaphthalene the 
problem has been again examined. Mixtures of naphthalene and 

stKT, guv 

&SZyS° h 18 free from ’ moderatdy char « ed - or u « w y 

iS™ hal?1 !. e ' S converted b y hydrogen in the presence of spongy 
ELSS.**! ° Xy ? en , int ° t® tra hydronaphthalene, whereas 
iet»bhk aa ? Wha j- ne 13 formed (without the production of a 
tk S' “T“ 5 ate pr0duct) if the catal y st is poor in oxygen, 
(manner SaT at i 01 i ° £ a ^Mro-compound occurs in ?uch 

0 both nf I^ 6 h y dr °g e n atoms become attached to one or 

be nuplmifl i T clei of na P h thaIene. Hydrogenation at 

japhthalenel Iff 8 to , a , dis , tlnot break in the process (tetrahydro- 
tan with rLnhtf Y uct the addition continues much more slowly 
h hTdl™ P at al ? e U l elf ' °" the other hand > the addition 

1 a Luence nf^ 1 nucleus is followed b y the production 

* 1 intermediate compounds each .of which is less 
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saturated than naphthalene, and is hydrogenated at a much 
rate than the latter. 

It appears very probable that the hydrogenation of naphthalene 
occurs in three distinct manners : (I) tetrahydronaphthalene j 8 
predominatingly produced when the oxygen content of catalyst 
and hydrogen is at a minimum. ; (2) the chief product is decahydj^ 
naphthalene when the oxygen content of platinum and hydrogeo 
is low, and (3) tetrahydronaphthalene predominates when the 
oxygen content is considerable. The simplest explanation of these 
observations consists in the hypothesis that different dihyd TO . 
naphthalenes are formed intermediately; three such substance 
arc probably involved, one of which is the most stable and is capable 
of existence in the presence- of a catalyst rich in oxygen, whereas 
another is so little stable towards spongy platinum that its formation 
is inhibited by the presence of even a small proportion of oxygen 
in the catalyst or hydrogen. 

Hydrogenation occurring in both nuclei can lead through 1 : 5-4 
hydronaphthalene to the following intermediate products : 


/%/ 
“II I 

\/%, 


. A 

X/V' 






Incidental observations by Bamberger and his co-workers appear 
to show that the products of the hydrogenation of naphthalene bj 
sodium and ethyl or amyl alcohols contain components in which 
the hydrogen is present in both nuclei. 

A 2 - and A 1 -Dihydronaphthalenes are the only primary products 
of the hydrogenation of naphthalene at a single benzene nucleus 
which require to be considered. The former of these probably 
loses its hydrogen more readily, and is therefore the less stable 
towards spongy platinum rich in oxygen. The A 1 compound is 
the more stable and is the probable intermediate product in In- 
formation of tetrahydronaphthalene in the presence of platinum 


rich in oxygen. , 

The author reaffirms his contention (cf. Willstatter and aiu& 
be. cit.) that it is impossible to explain the peculiarities « 
A . /v .. the behaviour of naphthalene by a single 
/xy ' v i i structural formula. The unsymmetncal 

\ A / L X /J structure, (I) explains the production o 
\v\v v/ \v derivatives hydrogenated in only one benzene 
(!■) nucleus, whereas the symmetrical configu^ 

tion (II) is in accordance with the production of binuc 
hydro-derivatives. i . , w wrT 

The hydrogenation of naphthalene is not catalysed oy j 
finely divided platinum which is free from oxygen. ®po gf 
platinum, poor and richer in oxygen, catalytically accelera 
hydrogenation ; the action of the metal is different mi 
different conditions. A more rigid discrimination 1S 
between specimens of spongy platinum containing, J eS P ftC 
the minimum necessary amount, small quantities, and a 
portions of oxygen. 
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Spongy platinum saturated with oxygen appears to induce 
hydrogenation through the most stable intermediate products 
ffhereas that poorer m oxygen causes the change to occur through 
intermediate phases of smaller stability. H. W 

The Series of the Methylnaphthalenes. Fritz Mayer and 
Otto Schnecko (5er., 1923, «U*j, I408-1415).-An extension 

rf previous work (A., 1922, i, 740). 

2 Jodo-l-methylmphthalene, colourless leaflets, m p 53° b 
196 — -199°/30 mm., is prepared from 1- -methyl -(3-naphthylamine 
by diazotisation and treatment of the product with potassium 
odide. It is converted by successive treatment with magnesium 
ind carbon dioxide into l-me.thyl-2-7MpMkoic add , colourless needles 

n. p. 178° ( ethyl ester, colourless crystals, m. p. 27 28° b p* 

[90°/2O mm.), which, like the isomeric 2-methyl-l-naphthoic acid 
loc. cit) could not be oxidised to the corresponding dicarb- 
jxylic acid ; 1 : 1’ -dimethyl - 2 : 2' -dinaphthyl, colourless^ needles' 
a.p. 227°, is obtained as a by-product of the preparation of the 
icid. 

Mmim-5-meihyl-l : 2 : 3 : UetmhydrompUlialene , a colourless 
iquid which does not absorb carbon dioxide from the air and can 
« diazotised and coupled with p-naphthol, b. p 170— 175° /30 
tira, is prepared by reducing 1 -methyl- «-naphthylamine with 
odium and amyl alcohol ; the corresponding acetyl derivative 
ustrous leaflets, imp. 134°; the benzoyl derivative, m. p. 222°* 
,nd the hydrochloride, colourless needles, m p 263—^64° aT J 
[escribed. • are 

Dinaphtholmethane is converted by ammonium sulphite and 
mrnorua at 150-160° into 1:2:1': 2'-dinaphthacridinc, straw- 
elow needles m. p. 216°, whereas at 110-120° 2-amim-l' -hdroxu. 
■i-1 . 1 -naphthylmethane, lustrous leaflets, m. p. 121° is produced 
a e ™ e f 0Vidi ?% acet yl derivative, lustrous leaflets, m p. 132° 
escribed)" en ^ cora P ou nd, colourless needles, m. p. 159°, are 

colourless leaflets, m. p. 28° b. p. 
is coriverted by hydrazine hydrate in boiling 
, t ! he c “ rres P° ndin g hydrazide, slender needles! 

til 1S . transformed successively into the unstable 

p - Ts aud 2 -P- na P ld hyl- 

risms r«il iYTT 75 /25 mm - derivative, rhombic 

tenativX H1 ; plcmie ’ lon g> y cll °w needles, m. p. 196°). 
e tw ft tle am ? e 18 Produced by converting p-niphthy - 
SSSSt lnt ° t lC ^responding Cyanide, m.Y 86? b p, 

F'lrown in the n the latter ,mder Pressure with 

‘ ' Vha 6 f resence °I nickel as catalyst and tetrahydro- 
e as solvent: the nrimoru Kocm io 1 • 


Irhtholoe,^ f — v AiAva.^1 as uiti-iuysii ana 

I’noiary base is thereby 
P 87° {J*t ler wi ^ di-2-$.napktkylethylamine, colou 
illoiv nerilerm d0nV fol Ve ’ lustrous leaflcts ’ *"• P- 179 °i derate, 

• p. 289 °) ’v! InWR 1 ? 8- ? 3 ? ' h^oMmide,, lustrous leaflets, 

1 a mixture of a T S , h ?i c , yanide is similarl y hydrogenated 
P 1-naphthylethylamme, a colourless liquid, b. p. 


„ obtained in 
colourless needles, 
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182—183718 mm. (pier ate, yellow needles, m. p, 201—202°' ^ 
derivative, colourless needles, m. p. 97° after softening at 
di-fiA-mphthylethylamine, a colourless, viscous liquid, b. -p 
320° /200 mm. (picrate, lustrous leaflets, m. p. 179°; mfroso-d ’ 
ative, lustrous leaflets, m. p. 114 — 115°; hydrochloride, p o S 4 
The course of the hydrogenation depends greatly on the m V 
of the a-naphthylmethyl cyanide ; traces of admixed bromo B ^ 
pounds inhibit the change. 

(3-2-Naphthylethylamine condenses with methyla] to pi 
1 : 2 : 3 : 44eirahydronapktkaiwquinolme t b. p. 200 — 205°/20 m 
m. p. 40°, in poor yield. With formaldehyde in the presence of 
it slowly gives the compound C^/CHg^CHyNJCHj, needles, m n 
117°, in 80 % yield. The latter substance is converted by warm 
concentrated hydrochloric acid into naphthatetra 
hydroisoquinoline (annexed formula) ; the mV™* 

tj/ \ xt ji ~ o«r oaco . ai. . . r iir m 


X ,H needles, m. p. 'SZ5 — 22tT; the dill 
JH C 27 H 2 gN 2 S 2 , m. p. 192° after previous 


225—226°; the 


f Y Y the nitrosoamine , lustrous leaflets, m. p, 105°* 

l I J hydrochloride , colourless needles, m, p. 275—276“ 

X ' / the carbonate, a white powder, incipient dccomp 

124°, and the o-niirobenzoyl derivative, m. p. 240°, after previoui 
darkening, are described. The base is oxidised by successive treat 
ment with potassium permanganate and nitric acid to benzene 
1 : 2 : 3 : 4-tetracarboxylic acid, m. p. 238°, Attempts to obtaii 
a quinoline derivative from [^-1 -napht hylethyl amine were m 
successful by reason of the tendency for ring cloture to occur in 
the peri -position. H. W. 


Equations for Vapour Pressures and Latent Heats oi 
Vaporisation of Naphthalene, Anthracene, Phenanthrene, 
and Anthraquinone. O. A. Nelson and C. E. Senseman (M 
Eng. Chem ., 1923, 15 , 621 — 622). — The observed vapour pressures 
of the above are in close agreement with the values calculated from 
the Clapeyron equation of state, dP jd'T = LI(V — v)T ( 1 ). Approxi- 
mating, this equation may be written dPjdT — L/(i?T 2 /jP) (2), which 

gives L = (log P 2 - log P,) TjT, (|^) (3). By plotting tie cal 

ciliated decrease in L against increase in temperature or pressure 
the equation for L is obtained. Whilst L decreases appreciably ii 
the first three cases, with anthraquinone only a slight decrease s 
observed. In each case, L could be represented, ovei the tem fe- 
atures and pressures studied, by a linear equation, Ir=fl-r^ 
although this linear function only holds for short temperature 
intervals. Substituting in (2), the Clapeyron equation becomes 

log P=C- jgAgy - log T. Calculations of the entropy 

of vaporisation, LjBT (cf . Hildebrand, J. Arrrn. Chem. Soc., 

37 , 970) give values in the neighbourhood of 13 7, whence 1 i 
concluded that the above compounds all form normal Jitp^ ^ 
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preparation of 9-Anthracyl Sulphide and 9-Anthracyl- 
me rtaptan. Petri & Stark, G.,m. b. H. (D.R.-P. 360608; from 
Chew. Zentr., 1923, ii, 481). 'Anthracene is treated with sulphur 
monochloride in the presence of a catalyst with or without a solvent 
or diluent, according as the temperature of reaction is about 100° 
or the ordinary temperature, respectively. The product of reaction 
is treated with a reducing agent. For example, anthracene is 
heated with sulphur monochloride with the addition of benzene 
in the presence or absence of zinc dust, aluminium, or aluminium 
chloride, until evolution of hydrogen chloride ceases. After 
removal of benzene by distillation, the product is heated at 130° 
with hydrous sodium sulphide, whereby the sodium salt of 
9-anthracyl mercaptan is obtained as light yellow leaflets. Treat- 
ment of the sodium salt with acid yields 9-anthracyl mercaptan , 
C 14 H 9 *SH. It forms yellow prisms and gives by mild oxidation 
9-a nthracyl sulphide, lustrous, orange-yellow prisms, m. p. 220 — * 
221°. The methyl ether of anthracyl mercaptan, C 14 H 9 \SMe, forms 
yellow needles, m. p. 15/ . By oxidation with strong oxidising 
agents such as chromic oxide, these compounds yield anthraquinone. 

G. W. R. 

Certain Bromo-derivatives of Acenaphthene. Remo de 
Fazi (Atti R. Accad. Lincei, 1923, [v], 32, i, 343— 345).— Replacement 
by chloroform of the ether used as solvent in Graebe and Guins- 
bourg’s method for preparing 4-bromoacenaphthene (A., 1903, i, 408) 
results in the formation of a certain proportion of tetrabromoace- 
naphthene (cf. Ewan and Cohen, T., 1889, 55, 578). Oxidation of 
4-bromoacenaphthene yields 4-bromonaphthalene-l : 8-dicarboxylic 
acid, m. p. 220 — 221°, and 4-bromoacenaphthenequinone, m. p. 
236-5—237° ; the melting points given in the literature for these 
compounds are, respectively, 210° and 194°. T. H. P. 

Substitution in Acenaphthene. I. The Sulphonation of 
Acenaphthene. K. Dziewonski and T. StoLyhwo (/■** Zjazd 
Chmikow Polskich , 1923, 57) —The sulphonation of acenaphthene 
leads to the production of two isomeric monosuiphonic acids and 
of four isomeric disulphonic acids. The oxidation of these products 
shows that substitution has occurred in the naphthalene nucleus, 
contrary to the generally accepted view. The monosuiphonic acids, 
however, on distillation with potassium cyanide yield a product in 
which the sulphonic group is substituted in the side ring. R. T. 

Substitution in Acenaphthene. II. The Bromo-nitro-, 
Bromo-sulphono-, and Nitro-sulphono-derivatives of Ace- 
naphthene. K. Dziewonski, (Mlle) A. Glasner6wna, and 

• Orzelski (l is * Zjazd Chemikdw Polskich, 1923, 57). — Substitution 
m “'^droacenaphthene is extremely difficult, the a-nitro-sulphonic 
or halogen derivatives being prepared by the nitration of halogen 
Th ' acenaphthenes, or of the acenaphthenesulphonic acids, 
mnvft 1 UC ] a ^ US 0 ^^ a ^ ne( i exhibit great chemical activity, and 
. 1 ^ a • substituents. a-Bromoacenaphthene is easily 
ve d into a-bromoacenaphthenedisulphonic acid. R. T. 
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The Polymerisation of Acenaphthylene. I. Polyacenanh 
thylene and Allopolyacenaphthylene. K. Dziewo^sri Lj 
(Mlle) J. 0lesi6w^a (I*** Zjazd GkemMw Polslcich, 1923, 
Acenaphthylene is converted by strong acids into pdyacenapkhykr ^ 
(C 12 H 8 ) 22 , and alio polyacmaphthylene (C 12 H 8 ) 6 . PolyacenaphthyleJe 
is converted by bromination into bromojxilyace n aphthykn e 

R, T. ’ 

The Nitration of 1 : 1 '-Dinaphthyl. C. S. Schoepfle (j 
Amer. Chem. Soc 1923, 45, 1566—-1571). — It is shown that 6-dj 
naphthol, when distilled with zinc dust, gives Minaphthylene oxide 
and not 1 : V - dinaphthyl as stated by Walder (A., 1883, 208] 
Consequently the compounds described as mono- and di-nit^ 
1 : l'-dinaphthyl (Julius, A,, 1887, 56) are mono- and di-nitro! 
{3-naphthylene oxide, respectively. 

1-Iodonaphthalene, from which Uilmann and Bielecki (A., 1901 
i, 586) prepared 1 : 1 '-dinaphthyl by the action of copper powder at 
285°, is not readily obtainable, but 1-bromonaphthalene may be 
used, the yield of dinaphthyl being satisfactory if the reaction is 
conducted at 280—285° in the presence of a small amount of iodine. 
Smalljquantities of 1 : 2-dinaphthyl, 2 : 2 '-dinaphthyl, perylene, and 
a compound, in. p. 282 — 283°, probably dinaphthyl-naphthalene 
(Weitzenbock and Seer, A,, 1913, i, 847), are also produced. 

The nitration of 1 : 1 '-dinaphthyl in acetic acid solution at 90— 95° 
gives an 85% yield of 4-«i7ro-l : I'-dinapMhyl, pale yellow needles, 
m. p. 104° ; the further nitration of this compound, which need not 
be isolated, gives 4 : 4* -dinitroA : 1 '-dinaphihyl, pale yellow crystals, 
m. p. 246°, in 60% yield, together with small amounts of two 
isomeric dinitro-derivatives, which melt at 144° and 228®, 
respectively. The structures of 4-nitro-l : l'-dinaphthyl and 
4 : 4 / -dinitro-l : l'-dinaphthyl have been verified by synthesising 
the latter, by the action of copper powder at 220 — 230° on 4-nitro- 
1 -iodonaphth alone. W . S. N. 


Decacyclene. I. The Reduction of Decacyclene. K, 

DziEWOtfsKi and J. Suszko (/«* Zjazd OhemMw Pdshch, 1923 , 
55; cf. A., 1903, i, 431). — Decacyclene (trinaphthalenebenzene) is 
reduced by means of hydriodic acid and red phosphorus, at 270—280 
under pressure. A series of reduction products is obtained having 
the composition C 36 H 24 , C 36 H 26 , C 36 H M , C 36 H 36 andC 3l H«. 

In all these the benzene nucleus remains unattacked, showing that 
the benzene ring in compounds of this type is much more stable than 
in free benzene. B. T. 

Decacyclene. II. The Oxidation and Degradation of 
Decacyclene. K. DziEwotfsxi, (Mlle) J. Lazowsea, and v. 
Wandycz (l*** Zjazd Chemikow Polslcich, 1923, 55 — 56; cf. A, 
1913, i, 848). — Decacyclene is oxidised by means of .chromic am, 
and the product shown to he a mixture of two keto- acids (C l2 xl 6 U 5 b 
or (C ]S H 5 0 4 ) 3> and (C l0 H 4 O 3 ) 2 . The first of these acids is the png 
oxidation product, as on oxidation it yields the second aou, ^ 
on further oxidation yields a truxene derivative, and hjja I 
benzenetricarboxylic acid. 
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Decacyclene. III. The Sulphonation of Decacyclene. K. 

Dzbwonski and J. Pochwalski (/** Zjazd Chemikow PoUldch , 
1923, 56).— The action of concentrated sulphuric acid on decacyclene 
is to 5 produce decctcyclenetrisulphonic acid, ^ 3 fi^ 1 5 (S 0 3 H) 3 , a yellow 
acid dye, which on oxidation is converted into various coloured 
substances of a phenolic or quinonoid nature, and finally into the 
two keto- acids obtained by the direct oxidation of decacyclene. 

R. T. 

Degradation of Decacyclene [Trinaphthylenebenzene]. K. 

Dziewo^SKI and J. Poi>g 6 rska (Bull. Acad. Sci. Cracow , 1915; 
from Chen. Zentr 1923, i, 525—526; cf. A., 1913, i, 848).— 
Trimethyl tribenzoylbenzenetricarboxylate (truxenequimmetricarb- 
oxylate) forms yellow needles, 
(1.) />OCLH m.p. 324— 328°. Reduction of the 

acid with zinc dust or sodium 
hydrogen sulphite yields trihydroxy - 
tetrahydrotruxendricarboxylic acid(i), 
a microcrystalline mass (tablets), 
m. p. above 400° after darkening at 
340°. On keeping in air or heating 
in alkaline solution it forms a dark, 
amorphous product. The calcium 
'C0 2 H salt forms light yellow tablets. By 
distillation of the calcium salt with 


Aco,h 

l jUCH-OH 

c=c 

/ \ 

0H*C CH 


HoC 


C0 2 H*;i 




c-c ir\ 
i \/\j 

H 0HCH a 


OH-gH- 


calcium hydroxide, intxenol, 

by elimination of carbon dioxide. 

338—340°. By reduction, truxene , ^ , 

yellow needles or tablets, m. p. 364 — 365°! 
dissolves in sulphuric acid containing a trace of nitric acid. 

G. W. R. 


>C 6 (<f H > ^ , is obtained 
It forms satin-like needles, m.p. 

is formed; light 
The hydrocarbon 


Picrates of some Tertiary Amines. Shigertt Komatsu 
aud Umesaburo Takimoto (Mem. Coll. Sci. Kyoto , 1923, 6, 173— 
176).— The melting points of the picrates of some aromatic tertiary 
amines determined by Komatsu (A., 1913, i, 39) have been criticised 
by Singh (T., 1916, 109, 789). Some of these have now been 
redetermined, and slightly higher values have been found, although 
not so high as those found by Singh. The new values given are 
aimethylaniline picrate, 158 — 159*5°; diethylaniline picrate, 
1^7—138° ; methylethylaniline picrate, 127—128-3°. E. H. R. 

Catalytic Decomposition of Anilides. A. Mailhe ( Compt . 
™., 1923, 176, 1716 — 1719). — The catalytic decomposition of 
e anilides of acetic, propionic acid, etc., occurs along the same 
35 rift of formanilide (this vol., i, 458), the secondary amine 
produced by the loss of carbon monoxide being further decomposed 
P rimar y amine and aliphatic hydrocarbon. Subsidiary 
_ c ions result in the formation of carbon dioxide, hydrogen, 
ane ’ and small amounts of ammonia and carbon. No catalyst 

ee* 
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could be found by means of which the formation of the u WJJ 
amine could be catalysed and its subsequent decomposition 
suppressed, although both precipitated copper and alumina were 
tried instead of nickel G. F. 

3 -Nitroarylhydroxylamines. I. 3-2 : 4- and (3-2 : 6-Di. 
mtrophenylhydroxylamine. W. Borsche {Ber. } 1923, 56, 
[B], 1491— 1501)— The unexpected reactivity of 2 : 4-dinitro- 
anisole and 2 : 4-dinitrodiphenyl ether (Borsche, this vol, i, 780) has 
led the authors to examine the behaviour of these and associated 
substances towards hydroxylamine. A series of p-nitrophenyl. 
hydro xylamines which are otherwise very difficultly accessible has 
thereby been obtained. 

p-2 : 4 -Dinitrophenylhydroxylamine, leaflets or flattened needles, 
m. p. about 80° (decomp.), according to the rate of heating, is 
prepared by heating 2 : 4 -dinitroanisole or 2 : 4-dinitrodiphenyl 
ether with hydroxylamine in alcoholic solution. The substance is 
stable when dry, but decomposes very readily in solution with 
evolution of nitric oxide and formation of dark red or brownish- 
black resins ; the solutions can be stabilised in certain cases by the 
addition of salts of hydroxylamine. p-2 : 4-Dmitrophenylhydioxyl- 
amine has pronouncedly acidic properties ; the eodium and barium 
salts, the ammonium compound, C 6 H 4 0 5 N 3 *NH 4 , C 6 H 5 0 5 N 3 , black 
needles with a green reflex, m. p. 142° (decomp.), and the anilm 
compound, C 8 H 5 0 6 N s ,NILPh, dark-red plates, m. p. 111-112“ 
(decomp.), are described. It is reduced by ammonium sulphide to 
4-nitro-o-phenylenediamine. It is oxidised by chromic acid in the 
presence of glacial acetic acid to 1 : Z-diniiroA-nitrosobenzenc, dark 
yellow needles, m . p. 133°, to a dark green liquid, and by fuming 
nitric acid (d 1-54) t-o 1 : 2 : 4-trinitrobenzenc, m. p. 60°. 0-Aaiyl 
3-2 : \-din itrophe nylhydroxylami ne, lustrous, yellow needles, m. p. 
164° (decomp.), after previous darkening and softening, is prepared 
by the action of acetic anhydride on (3-2 : 4-dinitrophenylhydroxyl- 
amine at the atmospheric temperature. In contrast to the parent 
substance, it is relatively stable towards boiling, acetic anhydride, 
by which it is converted into diacetyl- £-2 : A-dinitrophenylhyiroif- 
amine , C l0 H 9 O 7 N 3 , pale yellow leaflets, m. p. 141°, and much 
resinous matter. O-Benzoyl-^2 : A-dinitrophenylHydroxymm, 
obtained by the aid of benzoyl chloride in the presence ° 
crystallises in long, dark yellow needles, m. p. 163— lb l so 
decomp.). (3-2 : 4- Di nit rophe nylhydroxylami ne methyl ether, ar* 
yellow, acute prisms, m. p. 110 — 111°, is prepared by the 
methyl sulphate and sodium hydroxide on the hydi»xyla . 

It is reduced by ammonium sulphide to 4 -nitro-o-phenylenc l • 
It is converted by diazomethane in the presence of ether m 
dimethyl compound, CgH,O s N pale yellow needles, 
$-Benzayl-$-'2 : A-dinitrophenyUiydrozylamine mdhyl ettier cry 
in pale yellow needles, m. p. 155°. 1 115 ° 

B-2 : 6-Dinitrophenylhydroxylamine, coarse needles, m. F- , 
(decomp.), is prepared in 81% y ieW fro ^ ? : than the 

ether ; it is less stable in substance, more stable in solution, 
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sotneric 2 : 4-dinitro-compound. Dibenzoyl -$. 2 : 6-dinitrodiphenyl- 
\drorylamine crystallises in pale yellow, lustrous prisms, m. p. 
168—169°. The hydroxylamine is oxidised by fuming nitric acid 
j X-54) to 1 : 2 : Z-trinitrobenzene, long, pale yellow needles, m. p. 
121°. H. W. 

preparation of Pure Dehydrothiotoluldine. R. F. 
Hontbb (</. Soc. Chem. Ind., 1923, 42, 302t.).— A description of 
i laboratory preparation of dehydrothio-p-toluidine by heating 
p-toluidine and sulphur. A maximum yield amounting to 30% of 
theory was obtained, m. p. 191°. [According to Paul, Z. angew . 
?km., 1896, 9, 681; J. Soc. Chem. Ind., 1897, 730; and 
tasseller, D.R.-P. 53938, yields of 50% to 75% of theory are readily 
obtainable by using naphthalene as a solvent.] F. A. M. 


Destructive Action of Nitric Acid on Phenols. Motor 
[wata (J. Chem. Soc. Japan, 1923, 44, 391 — 406). — If 60% nitric 
acid is dropped gradually on gallic acid, and, when reaction has 
[•eased, the mixture heated on a water-bath, the gallic acid (1 mol.) 
is almost completely decomposed into carbon dioxide, hydrocyanic 
acid, oxalic acid (nearly 1 mol.), and water; acetic acid could not be 
detected. The hydrocyanic acid is regarded as a by-product, the 
amount being only 1—2%. For the production of oxalic acid the 
concentration of the nitric acid (30 — 60%) has scarcely any effect. 
Using the production of hydrocyanic and oxalic acids as a test, 
the decomposing action of nitric acid on phenols and carboxylic 
bids has been examined ; the percentages given below are those 
pi nitric acid at the lower limit for the decomposition at the ordinary 
temperature (a) and on' heating (100°) (5) respectively : gallic acid, 
i 30%, b 8%; protocatechuic acid, a 30%, b 1*5—2%; salicylic 
bid, a no action, b 8*1% ; pyrogallol, a 30%, b 20% ; phloroglucinol, 

I no action, b 15% (no decomposition by 8% acid) ; resorcinol, a no 
tion, b 15%; quinol, a 30%, 6 15% (no decomposition by 8% 
id); guaiacol, a 30%, b 8% (no decomposition by 6% acid); 
ienol, a 50% accompanied by nitration, b 8-1 — 11%; thymol, 
md b concentrated acid ; benzoic acid, a and b no decomposition 
concentrated acid ; toluene, benzene, and naphthalene, a and b no 
composition; gallotannin, a concentrated acid, b 30%. With 
and p-naphthols, hydrocyanic acid is produced on warming, but 
' oxalic acid. The entrance of hydroxyl and carboxyl groups into 
e benzene nucleus promotes the decomposition. K. K. 


2-Phenylct/ctohexanol and 2-Bromoci/efohexanol. Pierre 

Tth ** mpt ‘- rend '' 1923 > 177 ’ in “ 113 ; cf - A., 1922, i, 334, 
n this vol., i, 101). — Magnesium phenyl bromide converts cyclo- 
exene oxide into 2 -phmykydohcxanol and, as secondary product, 
cywnexenol, C 6 H J0 O. The former alcohol is a colourless liquid 
j n b jP' 13 ?I 7 140O /n mm., <fi« 1*035, n}* 1*5415, phenylurethane, 
istili JiTu ’ an ^ hydrogen phthalate , m. p. 185 — 186°. When 
i 1 P otas sium hydrogen sulphate it gives a phem/loyoh- 
Sx™ F , 12 f-i267l7 mm.. dJJO'982, and W The 
ien °l has b - P- 65°/7 mm., djj" 1 -0, and nf 1 -499 ; the phenyl. 

ee*2 
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urethane, m. p. 107 — 108°, is identical with that obtained by fW, 
{Thesis, Paris, 1905) from a cycfohexenol obtained from a dig ererit 
source. 

The above phenylcycfchexanol is probably a stereoisomeride of 
that (m. p. 54 — 55°, phenylurethane, m. p. 138— 139°) obtain^ 
by Brapn, Griiber, and Kirschbaum (this vol., i, 107). The hexanol 
melting at 54 — 55° has been obtained by reducing 2-phenyleycfo. 
hexanone (Le Brazidic, A., 1915, i, 12) with sodium and alcohol. 

2 - BTomocycfohwand is obtained by the action of water on the 
intermediate Grignard additive compound (above) (cf. Blaise, A 
1902, i, 357). It is a colourless liquid, b. p. 87 — 88°/9 mm,' 

1 402, rif? 1*528; phenylurethane , m. p. 87—88°. E.E.T. * 

The Decomposition of Ethers by Metallic Sodium. J, p 

Durand (Bull. Soc . chim., 1923, [iv], 33, 734 — 735 ; cf. this vol,i ( 
207, and A., 1921, i, 89).— A claim for priority against Schoriein 

H. H. 

The Exchange of the Group OR in Nitrophenyl Ethers by 
other Radicles. W. Borsche ( Ber ., 1923, 56, [B], 1488— 
1493). — The action of ammonia, aniline, hydrazine, phenylhydr- 
azine, and ethyl sodioacetoacetate on a number of nitrophenyl 
ethers has been investigated under comparable conditions. It is 
found that the hydrazino-group is most readily introduced into 
the benzene nucleus in place of the group *OR and that the phenyl 
ethers of the nitrated phenols are more reactive than the alky! 
ethers. 

A full description is given of the preparation of 2 : 4-dinitro- 
anisole, 2 : 4-dinitrodiphenyl ether, 3 : 5-dinitro-o-tolylmethyl ether, 
3 : 5-dinitro-p-tolylmethyl ether, 3-nitroanisonitrile, ethyl 3-nitro- 
anisate, Z-nitroA-phenaxybenzanitrile, acute, pale yellow prisms, 
m. p. 79°, and ethyl S-nilroA-phenoxybenzcKite, pale yellow, coarse 
crystals, m. p. 93 — 94°. 

2 : 4-Dinitroanisole is converted by ammonia in aqueous alcoholic 
solution at 40—50° to a small extent into dinitroamline which, 
under analogous conditions, is formed in good yield from 2 : 4-di- 
nitrodiphenyl ether. 

2 : 4-Dim trodiphenylamine, m. p. 155 — 156°, is formed from 
the corresponding phenyl ether and aniline at 180°, whereas 2:4- 
dinitroanisole is converted into smeary products ; 3 : 5-dinitro-o* 
and -p-tolyl methyl ethers are only partly changed, whereas 3-nitro- 
4-phenoxybenzonitrile is almost unaffected. 

The following compounds are obtained by the use of hydrazine* 

2 : 4-dinitrophenylhydrazine, m. p. 197 — 198° (decomp .); 

1 -hydroxy 4-meihylA : 2 : 3 -benztriazole, 

pale yellow leaflets, m. p. 225° (decomp.), and the correspondiDJ 
hydrazine salt, small, yellow needles, from 3 : 5 -dinitro-o-toly ? 
ether; 4-nitro-G-mdhyl-l : 2 : %-bcnztriazoU, slender, pale JV 
needlcs, m. p. 241° (decomp.), from 3 : 5 -dinitro-p-toly^ 
ether; 3-nitro-4-hydrazinobenzonitrile, m. p. 221— > 
3-nitroanisonitrile or 3 -nitro- 4 -phenoxybenzonitrile ; etny 
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j.hydrazmobenzoate, yellow needles, m. p. 103°, from ethyl 3-nitro- 
misate or ethyl 3-nitro4-phenoxybenzoate ; 1:2: 3 -benz triazole, 
n. p. (hydrated) 104° (decomp.), followed by resolidification and 
‘usion at 157—158°, m. p, (anhydrous) 157—158°, from o-nitro- 
misole or o-nitrodiphenyl ether; under similar conditions, $-nitro- 
inisole remains unchanged. 

2 : 4-Dinitrodiphenyl ether is converted by phenylhydrazine in 
wiling alcoholic solution into 5-nitro-2-phenyl-2 : 1 : 3-benztriazole, 

'i0 2 , C 6 H 3 < C^^> NPh, m. p. 176 — 178°, whereas under like con- 

titions 2 : 4-dinitroanisole is almost unaffected. 3 : 5-Dinitro- 
i-tolyl methyl ether is transformed similarly into 5-nitrO’2-phenyl- 
'.meihyl-2 : 1 : 3-benztriazole. , brownish-yellow needles, m. p. 164°. 

; : 5-Dinitro-p-tolyl methyl ether, 3-nitroamsonit^ile, , and 3-nitro- 
-phenoxybenzonitrile do not react with an equivalent amount of 
K>iling phenylhydrazine. 

2 : 4-Dinitroanisole and 2 : 4-dinitrodiphenyl ether are trans- 
mitted by ethyl sodioacetoacetate in the presence of alcohol and 
cnzene into ethyl a-2 : 4-dinitrophenylacetoacetate, coarse yellow 
cedles, m. p. 97—98°. 3 : 5-Dinitro-o-tolyl methyl ether does not 
?act with ethyl sodioacetoacetate under similar conditions, 

H. W. 

Improved Preparation of Thymol. Howard & Sons 
iTD,, and J. W. Blagden (Brit. Pat. 1923, 197848). —By condensing 
wpropyl alcohol at 90° with polysulphonated m-cresol in presence 
sulphuric acid, polysulphonated thymol is obtained in satis- 
ictory yield. The sulphonic acid groups are eliminated from the 
roduct by treatment with superheated steam. T. S. W. 


Synthesis of Thymol from p-Cymene. I. Max Phillips 
nd H. D. Gibbs ( J . bid. Eng. Chem. y 1920, 12, 733— 734) — 
•lymene is isolated from a crude oil obtained from a sulphite 
mice pulp mill. After purification, it is nitrated, and the nitro- 
mm reduced to cymidine by means of iron powder and hydro- 
none acid. Sulphonation of cymidine gives a mixture of o- and 
^ymidinesulphomc acids, which, by diazotisation and subsequent 
" ethyl alcohol and copper powder, are successively 
Merten into the corresponding diazocvmene sulphonic acids and 
esame cymene-S-suiphonic acid, the sodium salt of which yields 
y ot on fusion with sodium hydroxide (cf. following abstract) 

W. S. N. 

S i!^ eS « 0f from P-Cymene. II. Max Phillips 

ymol from r™' ^° C '’ 45 ’ 1489— -1493).— The synthesis of 

id irrmrn P" c y me ne (cf. preceding abstract) has been modified 
'inene^mav L (v0 J? dlt ^ ns of working are given by which nitro- 
id hvdmnhL * to c y mi d ine, by means of iron powder 

j w jLi, n , c acitl> ln 85% yield, and a process is described 
b ? sul P honated > an $0% yield of 
. method for the elimination of 
^ P 18 adopted. Oymidinesulphonic acid is diazotised, 
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and the diazocymenesulphonic acid collected and treated 
cold aqueous sodium hydrogen sulphite. After one hour th 
orange-coloured solution is heated to boiling and treated witf 
hydrochloric acid. On concentration, cymylkydrazine-x).^^ 
acid , m. p. 260° (decomp.), is obtained in 70—75% yield. It 
a barium salt, pale yellow plafes. The hydrazinesulphonic acid^ 
treated in boiling aqueous solution with an excess of copper sulpha/ 
and the resulting cymene-p-sulphonie acid isolated as its Bodiim,’ 
salt. For the production of thymol by the fusion of this salt wh 
alkali, potassium hydroxide is far superior to sodium hydroxide 
The best yield (59%) is obtained using three parts of potassium 
hydroxide to one part of sulphonate at 350° , with a fusion period 
of thirty minutes. W. S.N 

Catalytic Action. I. Catalytic Reduction of a-Naphtho] 
and a-Naphthylamine. Shigeru Komatsu and Ryuzabum 
Nodzu (Mem. Coll. Sci. Kyoto, 1923, 6, 177 — 181). — When a-naph- 
thol was passed with pure hydrogen over reduced nickel at 100— 
110°, a yield of about 41% of crude ar* tetrahydro-a-naphthol 
obtained, together with 51% of a -ketotetrahydronaphthalene con- 
taining some tetrahydronaphthalene. At 135 — 145°, only 10% of 
the ar-compound was obtained and 90% of mixed ac-compound! 
and hydrocarbon. When x-naphthylamine was reduced iu al 
similar manner at 135 — 145°, 90% was converted into ar-tetra- 
hydro-a-naphthylamine, the remainder being tetrahydronapt- 
thalene formed from ae-tetrahydro-a-naphthylamine. E. H, R*. 


Dinitrosoresorcinol. W. R. Orhdorff and M. L. Nichol 
(J. Amer. C'hem. Soc., 1923, 45, 1536 — 1539). — DinitrosoresorciM 
when dried to constant weight under reduced pressure over sulphnri 
acid, contains one molecule of water of crystallisation, and decoro 
poses at 162 — 163° (cf. Morgan and Moss, T., 1922, 121, 2861 
Biilow, A., 1904, i, 609). It forms thin, rhombic plates [a:6:c= 
0-9 (t): 1:0613]. W.S.M. 

The Bromination of Organic Compounds. K. W. Roses 

mund and W. Kuhnhenn (Ber., 1923, 56, [B\ 121)2—1269).- 
Difficulties are not infrequently encountered in the bromination 
of aliphatic and aromatic compounds by reason of the impossibility 
of limiting the action in the desired manner. As mild brominatinj 
agents, pyridine and quinoline dibromide hydrobromides (ptf 
ticularly the former) are found to be very useful reagents, uu 
reaction being usually effected in a glacial acetic acid solutioo 
A very convenient modification of the method consists in dissontj 
the substance to be brominated and pyridine or quinoline by®) 
chloride or hydrogen sulphate in glacial acetic acid and adding 
calculated amount of bromine solution from a burette ; with WJ® 
less or faintly coloured substances, the termination of the re^n , 
is fairly sharply indicated by the production of the orangey 
coloration due to the formation of the dibromide hyurobro ■ 
Improved methods for the preparation of pyridine and qui 
dibromide hydrobromides are given. 



ORGANIC CHEMISTRY. 


i. 783 


The following compounds are described : py-Z>i'6ramo-a-3 : 3- 
^hyknediwyptenylpropane, CH 2 0 2 :C # H 3 *CH 2 'CHBrCH 2 Br I a 

colourless, viscous liquid, b. p. 189°/12 mm., prepared from safrole 
and pyridipe dibromide hydrobromide in the presence of glacial 
acetic acid at 3 — 6° and converted by successive treatrqpnt with 
silver acetate and potassium hycjroxide into Py -dihydroxy- a-3 : 4- 
methylenedioxyphenylpropane, m. p. 82—83°. <*-Nitro-$-methoxy. 
styren-edi bromide, OMe'CgH^CHBnCHBrNC^, a brown liquid which 
solidifies when preserved in a desiccator and is converted by an 
alcoholic solution of potassium acetate into <j>-bromo-oi-nitro-j)- 
methoxystyrene, OMe-C 6 H 4 -0H.‘CBrNO 2 , lemon-yellow crystals, m. p. 
67*5—68°. (»-Nitro-3 : 4 -methylenedioxystyrene dibromide 
CH 2 0 2 :C 6 H 3 -CHBrCHBrN0 2 , 

coarse, colourless prisms, which is readily converted into u-bromo- 
v-nitro-S : i-methyknedioxystyrene, yellow needles, m. p. 101 — 102°. 
Mouobrom opyrogal lol , needles, decomp. 140° after darkening at 
120 — 130°, and its triacetate , hexagonal plates, m. p. 118°. Di- 
bromopyrogallol, m. p. 160° (decomp.), audits monohydrate , decomp. 
137°, and triacetate, in. p. 145°. Dibromoresorcinol, long needles, 

id, p. 110 — 112°, and its diacetate , coarse prisms, m. p. 96*5 97°! 

Bromocatechol, coarse prisms, or long needles, m. p. 87°, and its 
dibenzoate , m. p. 111°. jj 


Orcinol. John Missenden (Cbm. Age, 1922, 7, 709; from 
Ckm. Zentr., 1923, i, 299) —Orcinol is a characteristic constituent 
of certain lichens of the genera Fimolara, Rocelb , and Lecanora. 
It is extractable by chloroform in the form of the sodium salt, as 
a red solution changing to green on addition of water. It crystallises 
from sodium chloride solution in hexagonal tablets or prisms, m. p. 
107*3°. The following derivatives are mentioned : acetate, pyramids^ 
m, p. 24*45° ; moiwmethyl ether , a yellow, viscid liquid, b. p 285° • 
mbenzene derivative, red crystals, m. p. 188*5°; diethyl dicarbonate, 
a viscid liquid, b. p. 313°. (j \y r 


Phenofc Derived from Cymene. G. Bakgeluni (Gazzetta, 
1923, 53, i, 234— 245). — Thiele (A., 1898, i, 469) has shown that 
the action of acetic anhydride in presence of a small quantity of 
concentrated sulphuric acid converts p-benzoquinone into the 
tnacetyl derivative of hydroxyquinol, the latter being then obtajn- 
1 rea ction serves as a general means of 
introducing a new phenolic hydroxyl group into the molecule of 
qumols (cf Thiele and Winter, A., 1900, i, 500, 504; Thiele and 
Anther, A., 1906, i, 743). 

By applying this reaction to thymoquinone, the author has 
of Ji? 6 ? a m * xture °* two triacetyl derivatives, the constitutions 
ilihvA w ® re determined by hydrolysing them and oxidising the 
unyaro^-denvati ves to the corresponding hydroxythymoquinones, 
, 0T1 • ? are ^ nown * The mixture of triacetyl derivatives 

itivp about ^ wo of the 2:5: 6-trihydroxycymene deriv- 
fu° ne ? art °* ^ : 3 : 5-trihydroxycymene derivative ; 

toethv/rrt. 6 P" tso P ro Pyl group offers greater resistance than the 
yl group to the entrance of the new substituent. 
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Application of Thiele’s reaction to the two isomeric hydros 
thymoquinones results, in either case, in the formation of 
tetra-acetyl derivative of tetrahydroxycymene, but the latter jg 
more easily obtained pure by passing a current of air through a 
cold alkaline solution of either 3- or 6-hydroxythymoquinone or of 
a mixture of the two. 

2-Nitrosothymol, m. p. 161—162°, is readily obtained pu re 
gradual addition of aqueous sodium nitrite solution to a solution 
of thymol in a mixture of alcohol and 50% acetic acid solution 
Its reduction to 2-aminothymol may be effected conveniently by 
means of sodium sulphide. 

The diacdyl derivative of 2 : 5-thymoquinol, C 6 H 2 MePr^(0Ac) 
forms white needles, m. p. 73 — 75°. 

The triacdyl derivative of 2 : 3 : 5-trihydroxycymene, 
C 6 HMePr' 3 (OAc) 3 , 

forms white crystals, m. p. 135 — 137°, and is converted by hydrolysis 
and subsequent oxidation by ferric chloride into the 3 -hydroxy, 
thymoquinone (0 : OH : 0=2 : 3 : 5) obtained by Mazzara (A,, 
1890, 965) from carvacrol. 

The triacdyl derivative of 2 : 5 : 6-trihydroxycymene crystallises 
in white needles, m. p. 83— 85°, and is convertible into 6-hydroxy, 
thymoquinone (0:0: OH=2 : 5 : 6). 

3 ; 6-Dihydroxythymoquinone (cf. Laden berg and Engelhrecht, 
A., 1878, 60) may be conveniently prepared by passing a current 
of air through a solution of 3- or 6-hydroxythymoquinone in about 
10% sodium or potassium hydroxide solution until the violet-red 
colour changes to deep garnet-red. 

Reduction of the preceding compound by passage of a stream 
of hydrogen through its alcoholic solution containing platinum 
black in suspension appears to yield tetrahydroxycymene (of. 
Henderson and Boyd, T., 1910, 97, 1663), but this could not be 
isolated, owing to the readiness with which it undergoes reoxidation 
to dihydroxythymoquinone. When, however, the latter is heated 
in a reflux apparatus with zinc dust and acetic anhydride, it yields 
the tetra-acetyl derivative of tetrahydroxycymene, CjgH^Og, which 
crystallises in white leaflets or needles, m. p. 186 — 188°, and dis- 
solves in concentrated sulphuric acid to a yellow solution, this 
being decolorised by a drop of nitric acid. The tetra-acetyl deriv- 
ative may be obtained also by dissolving either 3- of 6-hydroxy- 
thymoquinone in acetic anhydride and adding concentrated 
sulphuric acid to the hot solution. T. H. P. 


The Benzil Rearrangement. II. Arthur Lachman [l 
Amer. Chem. Soc. } 1923, 45, 1509-1514).-Benril fo™, 
sodium ethoxide, a white, additive product, OEt*CPh(ONa)Wii, 
which is instantly decomposed, in the presence of water, into » 
sodium hydroxide, and alcohol. When allowed to remain m y 
alcoholic solution it breaks down into benzaldehyde an J 
benzoate, only traces of benzilic acid being formed. Iwiic , 
sodium ethoxide does not undergo intramolecular oxidation 
reduction, since migration of the sodiumoxy- or ethoxy-group 
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■ ye respectively, sodium ethylbenzilate, or ethyl benzilate. Fission 
nrobably occurs according to the equation ()Et-CPh(ONa)-COPh-f 
piOH^Ph'COoEt+Ph'CHO-l-EtONa, although the possibility of 
the reaction, OEt-CPh(ONa).COPh=Ph*C0 2 Et f Na-COPh, is not 
entirely excluded. When increasing amounts of water are added 
to the alcoholic solution the production of benzilic acid increases 
rapidly, the intermediate compound probably being CPh(OH),/COPh, 
/ if much sodium hydroxide is present, OH*CPh(ONa)*COPh. 
These results show that the hydroxyl group, in accordance with 
the theory previously advanced (A., 1022, i, 459), is necessary for 
the intramolecular oxidation and reduction (“rearrangement”) 
)f benzil, the sodiumoxy- and ethoxy-radicles, although chemically 
similar, being incapable of shifting. W. S. N. 

The Benzil Rearrangement. III. Arthur Lachman (J. 
4 flier. Chem. Soc 1923, 45, 1522 — 1529). — Hydrocyanic acid and 
potassium cyanide act on benzil in alcoholic solution with formation 
if ethyl benzoate and benzaldekyde (cf. Jourdan, A., 1883, 805; 
Michael and Palmer, A., 1886, 155). Benzil-cyanohydrin is pro- 
Dably an intermediate stage ; this breaks down into benzaldehyde 
ind benzoyl cyanide, the latter producing ethyl benzoate as a 
secondary reaction product. Benzilic acid is not formed in this 
-eaction, in spite of the presence of a hydroxyl group in benzil- 
jyanohydrin. If, however, the latter is ionised, the ion contains 
10 hydroxyl. The non-formation of benzilic acid may also be 
^counted for on the assumption that the presence of hydroxyl, 
although necessary, is not a sufficient condition for the intramolecular 
'earrangement (cf. preceding abstract). 

The action of anhydrous hydrogen cyanide on benzil at 140° 
jives a.-cyan6benzyl benzoate, CN'CHPh'O’COPh, m. p. 61°, b. p. 
>00710 mm. or 178 °/5 mm. It is evident that benzil-dicyano- 
lydrin is first formed ; this then dissociates into benzoyl cyanide 
ind mandelonitrile : OH -CPh ( CN) -CPh ( CN) • 0 H = Ph *CO*CN -f 
IH'CHPh’CN, which have actually been shown to give the above 
ster, when heated together under similar conditions. The latter 
^action excludes the possibility that the compound formed is the 
someric benzil-monoeyanohydrin. W. S. N. 

The Benzil Rearrangement. IV. Benzoin. Arthur 

Lachman («/. Amsr. Chem . Soc., 1923, 45, 1529— 1535).— It is 
suggested that the production of benzyl alcohol and ethyl benzoate 
»y the action of alcoholic hydrocyanic acid on benzoin (Michael 
ind Palmer, A., 1886, 155) proceeds similarly to the formation of 
Knzaldehyde and ethyl benzoate from benzil (cf . preceding abstract), 
nnce benzaldehyde, which Michael and Palmer assume to be an 
ntermediate product, does not give ethyl benzoate when heated 
Ruth alcoholic hydrocyanic acid. Benzoin, like benzil, gives an 
whitive product with sodium ethoxide. 

the rearrangement of benzil is not brought about by alkali, 
it 17 ^!_o^° n ^ — 6*0Jbf -sulphuric acid or phosphoric acid 

leads to the formation of diphenylacetic acid, which 
P* y decomposes into carbon dioxide and diphenylmethane. 
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The production of the latter when benzoin is heated (Eneler » 
Grimm, A., 1898, i, 175) undoubtedly proceeds in the ^ 
way. ' ' 

The rearrangements of hydrobenzoin, with loss of Avater 
diphenylacetaldehyde, of benzoin to diphenylacetic acid, and f 
benzil, with addition of water, to benzilic acid, are held to a J! 
with the assumption of a mobile hydroxyl group, capable of exchaL 
ing places with phenyl, whilst any theory, such as that of Tiffeneaa 
which has as its basis the formation of unsaturated valencies bv 
loss of water, is inadequate. ^ 

The great tendency to production of the carbonyl group is noted 
numerous examples being given. W. S. jj ’ 

The Mechanism of the Transformation of a-Glycols fo 
the Action of Dehydrating Agents. I. The Dehydration 
of Allylhydrobenzoin. S. Danilov (J . Russ. Phys. Chem Sot 
1920, 52, 369—399; cf. this vol., i, 680).— Allylhydrobenzoin' 
CH 2 :CH-CH 2 «CPh(OH)-CHPh-OH, has been prepared by Jakub* 
ovitsch (A., 1913, i, 264) who described it as having in. p. 89° 
and giving on dehydration with dilute sulphuric acid a compound 
m. p. 126°. It is now found that the glycol prepared by the sm 
process has m. p. 100° when pure; its monoaedate " has m. p, 
120 — 121°. The substance is practically not attacked by sulphuric 
acid under the conditions used by Jakubovitsch ; more drastic 
treatment is necessary. The formation of the substance, m. p. 
126°, was not observed; the reaction product consists principally 
of dipkenylallylacetaldehyde [aa-diphenyl-hy-peiitenaldehyde], 
CH 2 :CH-CH 2 -CPh 2 *CHO, 

but another substance, perhaps benzhydryl allyl ketone, 
CHPh 2 -CO-CH 2 ‘CH:CH 2 , 

is also present giving a compound with semicarbazidc, m. p. 190* 
(decomp.). Oxidation of the crude reaction mixture by per- 
manganate leads to the production of benzophenone in addition 
to a mixture of acids ; this shows that one of the reactions occurring 
during the dehydration of the glycol involves the wandering of a 
phenyl group. The lowest boiling fraction, a golden-yellow, viscous 
oil, b. p. 177— 179°/9 mm., dj 1*0933, d$> 1-0769, ^ 1-0749, 
1-58116, % 1-58693, consists of the practically pure aldehyde, and 
readily gives the semicarbazone, groups of needles or rhombic 
crystals, m. p. 172-5°, and the oxime , rosettes of colourless needles, 
m. p. 126°. The regeneration of the aldehyde from the semi- 
carbazone was not successful. Both the oxime and the semicarb* 
azone are readily reduced by means of hydrogen and colloids 
palladium (Skita's method) to the corresponding derivatives ^ 
aa-diphenyl-tt-valeraldehyde, the oxime of which melts atllw 
and the semicarbazone at 145°. Attempts to oxidise the aldehyde 
to the corresponding acid failed ; the oxime was therefore dehydra 
by means of acetic anhydride to the nitrile, a colourless liqwd* P 
192— 195°/14 mm., but on treatment with hydrogen chloride m 
acetic acid this substance, instead of yielding the desired > 
passes into a lad one, opaque leaflets, m. p. 113*5 , proba y 



ORGANIC CHEMISTRY. 


i. 787 


it is 


lad0 ne of y-hydroxy-ttx-diphenyl-valeric acid, i 

thought that the substance, m. p. 109 — 110°, obtained in somewhat 
comparable circumstances by Ramart-Lucas (A., 1912, i, 556) may 
have a similar structure. 

The crude aldehyde boiling at 179 — 181°/11 mm., is readily 
hvdrogenated by Skita’s method to the saturated aoc ■diphenylvaleral- 
Avdt CPrfVCHO, b. p. 180*5° /II mm., rfo 1-0683, rfgj 1*0542, 
^1-0523, 7? c 1*56334, n D 1*56875, «/ 1*58232, n g 1*59429, forming 
an oxime, rhombic crystals, m. p. 115*5°, and a semicarbazone , 
existing in two forms, rhombic plates, m. p. 145°, and rosettes of 
microscopic crystals, m. p. 188°; the latter is the more sparingly 
soluble in alcohol. . . 

The more soluble form is identical with the substance obtained 
by hydrating the semicarbazone of the unsaturated aldehyde. 
The substance, m. p. 188°, may perhaps be the semicarbazone of 
a hydrogenated substance corresponding with the unsaturated 
ketone probably present in the original mixture. 

On oxidation with chromium trioxide in acetic acid, the saturated 
aldehyde passes into zct-diphenylvalerk acid , CPr a Ph 2 *C0 2 H, 
rhombic plates from alcohol, m. p. 155*5°; the same acid can be 
obtained from the oxime of the aldehyde by dehydration and 
hydrolysis; the benzyl ester has m. p. 68 — 69°; the anilide , m. p. 
112°, and the amide, m. p. 102°, were prepared. G. A. R. K. 


The Mechanism of the Transformation of a-Glycols by 
the Action of Dehydrating Agents. II. The Dehydration 
of isoPropylhydrobenzoin . S. Danilov (J, Russ. Phys. Chem. 
Soc 1920, 52, 400 — 417). — isoPropylhydrobenzoin (u$-diphenyl- 
y-methylbutane-afi-diol) is obtained in 50% yield by the action of 
magnesium isopropyl bromide on benzoin, and forms thin prisms, 
m. p. 108*5° ; the monoacetate, prepared by means of acetyl chloride, 
forms small needles, m. p. 124 — 125°, and is accompanied by a 
substance, m. p. 94 — 95°, isomeric with the starting material. The 
product obtained by dehydrating the glycol with aqueous sulphuric 
acid consists mainly of a solid ketone, m. p. 77°, together with a 
liquid mixture of products. 

The ketone, m. p. 77°, crystallises from alcohol in silky rods 
and has b. p. 170— 171°/9 mm. ; it is benzhydryl iso propyl ketone 
(w^iphenyl-y-mcthylbiitane-fi-one), CHPh 2 *CO*CHMe 2 . It is not 
readily oxidised by chromic acid ; by heating with alcoholic potass- 
ium hydroxide in a sealed tube it is quantitatively split into diphenyl- 
methane and asobutyric acid. The oxime forms large, prismatic 
plates, m. p. 128*5°; the semicarbazone crystallises in opaque 
plates, m, p. 165 — 166°. The ketone could not be reduced to the 
corresponding alcohol by means of sodium amalgam, but the use 
of magnesium tert.- butyl chloride was successful, aa -Biphenyl- 
y-melhylbutane-$-ol boils at 180*5 — 181 *5° /1 3 mm., m. p. 34°, 
dj 1*0591, dg 1-0446, df 1*0427, n c 1*55986, n D 1*56502, n f 1*57741, 
% 1*58818. The benzoate , soft needles, m. p. 105 — 106°, and the 
pkenylur ethane, fine, silky needles, m. p. 127*5°, were prepared. 
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The liquid mixture obtained by the dehydration of the U a 
benzoin contains considerable quantities of the ketone, m. * 7 ?* 
which can be isolated by means of semicarbazide ; another w 
carbazane, Ci 8 H 21 ON 3 , melting at 184—185°, can also be LsoEj 
and is probably derived from diphenyliso propylacetaldehyde r aa / 
phenyl-y-methylbutaldehyde], CPr e PlvCH.O ; it is more abunda i 
in the higher boiling portions of the oil. The oxidation of the i 
by means of chromium trioxide gives acetone, a little benzoic acid 
and benzophenone, also a neutral substance, m. p. 75 — 76 ° ti : 
action of alcoholic potash on the oil leads to the formation of f orn ^ 
and tsobutyric acids, benzhydrol, diphenylme thane and another 
hydrocarbon which was not identified. The absence of benzoic 
acid and diphenybsobutane amongst these products is taken ^ 
proof that no isopropyldeoxybenzoin is produced in the dehydration 
of wopropylhydrobenzoin ; the ketone, m. p. 77°, and diphenyl, 
methylbutaldehyde appear to constitute the bulk of the reaction 
mixture. Gr. A. R. K, 

Semi-pinacolic Transformations. I. Dehydration of 
Aryldialtyl Glycols by Heat and Acids. M. Tiffeneau m\ 
(Mlle) J. L£vy (Bull. Soc. chim., 1923, [iv],33, 735 — 759; cf. this vol, 
i, 213). — Aryldialkyl glycols are intermediate in structure between 
hydrobenzoins and pinacones, and hence should give both semi- 
hydrobenzoin transfonnations (I) in which the tertiary hydroxy] 
group is eliminated as water, and semi-pinacolic transformations 
(II) in which the secondary hydroxyl group is so eliminated. 

* CR 2 ArCHO (I.) 

OH’CRn'CHArOH— H„0 <T 

^ CHRAr-COR TO 

Reaction (I) is the more general with regard to the effect both of 
heat and of dilute acids. More vigorous dehydration generally 
leads to the formation of an ethylene oxide, but sulphuric acid in 
the cold causes the reaction to follow course (II). Increase of 
molecular weight of the group R inhibits the dehydration of the 
compound by heat. The following compounds are described, 
y -Phenylhexan-b-one, b. p. 114 — 116°/13 mm., oxime, m. p. 57- 
58°, semicarbazone , m, p. 139 — 140°, y-phenylhexane-yMid, 
b, p. 160 — 161°, m. p. 49 — 50° ; x-phenyl-oi-ethylbutddehyde , b. p. 
119 — 121°/14 mm., semicarbazone, m. p. 181°; oL-pkenyl^yro^- 
'pentane-*$-did, b. p. 290—300°, or 175— 180°/20 mm., m. p. 100- 
101°; S-pkenyloctan-t-one, 154— 157°/30 mm., semicmkizou, 
m. p. 107 — 108°, b-phenyloctane^t-diol, b. p. 178 — 179718 wl, 

m. p. 59 — 60° ; z-phenyl-x-propyliwleratdehydesemkmbazon?, m. p. 

160 — 161°; <i-phenyl-$-n-bvtylhexane-<x$-diol t b. p. 330 — 340°, or 
220 — 230° /20 mm., m. p. 102 — 103°; f-phenyldecan^-one, b. p 
165— 170° /20 mm., semicarbazone, m. p. 100 — 101°, oxime , ffl- ■ P- 
55—56°; dibutylacetophenme, b. p. 285—290°; a -anisyl^W 
butme-otfi-did, m. p. 78 — 79° ; ( t)<x-anisyl-ai-ethylbMdehyde, b, p- 
165— 167°/25 mm., semicarbazone , m. p. 131 — 133°. 
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gemi-pmacolic Transformations. H. Migrationai Apti- 
tudes of Various Acyclic Groups in Pinacolic and Semi- 
pinacolic Transformations. M. Tifeeneau and (Mlle) J, L£vy 
(Bull. Soc. chim 1923, [iv], 33, 759—779; cf. preceding abstract). 
__~It is shown that the migrationai aptitude of the ethyl and benzyl 
radicles is superior to that of the methyl group in both pinacolic 
and semi-pinacolic transformations, but that this superiority is 
not always exclusive. The following compounds are described. 
^.phenyl^-methyl-^'butylene, b. p. 199 -200° /7 69 mm., 98—100°/ 
23 mm.; nitrosite, m. p. 129 — 130°; a (3 -oxido-a.- phenyl-^ - methyl- 
butane, b. p. 205-2077760 mm.; ^hydroxy -^phenyl- a-mdhyl- 
popionic acid, m. p. 95—97°; ethyl ester, b. p. 160 — 161°/30 mm. ; 
aa m. p. 81—82°; ct^-triphenyl- 
butan-y-one, m. p. 64°; a-y-diphenyl^-methylpropan-^d, b. p, 
194— 199720 mm. ; a y-diphe nyl- p - methylpropyle n e, 
CHPh:CMe-CH a Ph, 

b. p. 180 — 183°/25 mm., nitrosite, m. p. 122—123°. H. H. 

Reduction Products of Benzylidenepinacolin. G. A. Hill, 
C. S. Speak, and J. S. Lachowicz (J. Amer. Chem. Soc., 1923, 45, 
1537— 1562) —The reduction of benzylidenepinacolin by means of 
hydrogen and palladium black in alcoholic solution leads to the 
formation of wbenzylpinacdin , a fragrant, nearly colourless, highly 
refractive liquid, b. p. Z53°/40 — 42 mm., or 247° at atmospheric 
pressure, oxime, slender, white crystals, m. p. 95°. The constitution 
of this ketone is proved by its synthesis, by the action of benzyl 
chloride in ethereal solution on the sodium derivative of pinacolin, 
prepared in ethereal solution by the action of sodamide. Reduction 
i benzylidenepinacolin by means of aluminium amalgam, mag- 
nesium amalgam, sodium amalgam, sodium and ethyl alcohol, 
jodium and moist ether, or zinc and acetic acid gives the same 
product, together with a white, finely crystalline substance, m. p. 
142°, presumably ^-phenyletkyl-icvt.-butylcurbinol, and the dimeric 
product, [■ifiu-tetr amethyl-t £- d iphe nyldcca n-y S-dione, a white, micro. 
Crystalline compound, which is-also formed by the action of sodium 
pn a-chloro-a-phenyl-8S-dimethylpentan-y-one in ethereal solution. 

W. S. N. 

The Action of Potassium Hydroxide on Tetratolyl- and 
"etraphenyl-butinenediols. G. Arbuzov and (Mlle) T. Tem- 
ri£0VA (J. Russ. Phys. Chem . Soc., 1922, 54, 219— 222). — It is 
Dund that tetra-p-tolylbutinenediol, prepared by the action of 
Magnesium acetylene dibromide (Iocitsch, A., 1914, i, 393) 
n di ‘P-tolyI ketone, small needles, m. p. 156°, is not decomposed 
y aqueous potassium hydroxide; the solid alkali causes 
^ opposition at 125° into di-p-tolyl ketone and acetylene. 

► e gycol in ethereal solution readily forms a monopotassium 
™ , which lt ^ regenerated by water, whilst on heating, the 
J7 sa decomposes into acetylene and di-p-tolyl ketone. The 
yco appears to possess only one active hydroxyl group as shown 

y the Zerevitinov-Tacliugaev test, 

e ^mphe&yl compound also forms a monopotassium salt 
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and is decomposed by solid potassium hydroxide at a somewhat 
higher temperature than the preceding compound, the product 
being acetylene and benzophenone. G. A. R. K. 

New Method o! Preparation of certain Aromatic Sulphides. 

I and II. Michele Gitja and Antonio Ruggkrt {GazzeUa 
1923, 53 , i, 290—296; 341— 345).— I. When heated together 
presence of a little alcohol, thiocarbamide and 3 : 4 : 6-trinitro- 
toluene interact, giving, in addition to various secondary products, 
a mixture of di-4 : 6-dinitro-m-tolyl sulphide and di-4 : 6-dinitro- 
m-tolyl disulphide, the reaction apparently taking place in accord- 
ance with the equations : 

C fi H,Me(N0 2 ) 3 +NH 2 ‘C(SH):NH=C 6 H 2 Me(N0 2 ) 2 ‘S*C(NH 2 ):NH 
+HN0 2 -^N.+H 2 0+C 6 H 2 Me(N0 2 ) 2 *S-C(0H):NH -> 
C fi H 2 Me(N0 2 ) 2 ‘SH+HCN0 ; 4C 6 H 2 Me(NO 2 ) 2 *SH+2C fl H 2 Me(N0 2 ) 3 
= 2[C 6 H,Me(NO 2 ) 2 ] 2 S+[C 6 H 2 Me(NO 2 )] 2 S 2 +2H 2 0+2N0. 


The xV-substituted derivatives of thiocarbamide also react with 
3:4: 6-trinitrotoluene, the principal product obtained in the case 
of allylthiocarbamide being di-4 : 6-dinitro-m-tolyl sulphide. 

The interaction of 3:4: 6-trinitrotoluene and thiophenol in 
alcoholic solution is expressed by the equation, 2C 6 H 2 Me(N0 2 ) 3 -i- 
4 Ph*SH- 2 C fi H 2 Me(N 0 2 ) 2 *SPh-[ Ph*S-S-Ph+2H 2 0+2N0 5 the yield 
of the sulphide being “almost theoretical. Ethyl mercaptan does 
not react when heated with 3:4: 6-trinitrotoluene. 

Di-4 : %-dinitro-m-tdyl sulphide crystallises in pale yellow prisms, 
m. p. 189—190°, and in alcoholic solution gives a reddish-brown 

coloration with alkali. ‘ 

The disulphide crystallises in lustrous, yellow lamellae, m. p. 
263 — 265° (rapid heating), and is readily attacked by fuming nitric 
acid, with formation of 4 : 6-dinitro-m-tolylsulphonic acid, m. p. 
I2q j 35 0 

Di - 4 : S-dinitro-m-tolyl sulphoxide [C 6 H 2 Me(NO 2 ) 2 ] 2 S0, obtained 
by the action of nitric acid {d 1-5) qn the sulphide, forms lustrous, 
white prisms, m. p. above 260° (decomp.). 

Phenyl 4 : §-dinitro-m-tolyl sulphide, SPh’C 6 H 3 Me{h0 2 ) 2 , prepared 
from 3:4: 6-trinitrophenol and thiophenol, crystallises m lustrous, 
yellow laminae, m. p. 142—143°, and in alcoholic solution gives a 
dark red coloration with alkali. By excess of nitric, acid [4 to 1 
in the cold it is converted into a trimtrophenyl m -tolylsulphoxuk, 

C n H 9 0 7 N 3 S, 

crystallising in lustrous needles, m. p. 203—204°; the n ® w 
group probably occupies the para-position in the second p y 
residue. Phenyl 4 : ^-dinitro-m-tolylsulpUm, 

G fi H o Me(N0 3 ) 2 'S0 2 Ph, . 

prepared by. the action of chromic anhydride on the sulpM . 
acetic acid solution, crystallises in small lamella:, m. p. ^ 

n. When l-chloro-2 : 4 -dinitrobenzene (1 mol.) » hea ™ , 
water-bath with thiocarbamide (1 mol.), 2 : 4-dmitrop 3 j 
.captan, 2:4:2': 4'-tetramtrodiphenyl 
proportion of 2 : 4 : 2' : 4 '-tetranitrodiphenyl sulphide are 
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XJ,e last of these compounds, however, constitutes the principal 
jroduct when the proportion of the thiocarbamide is halved and 


nroaucu r r - — — .-.wwubuuhc io uaivcu a LIU 

reaction is earned out in presence of ethyl alcohol and sodium 

, -i-Ua fmwnafinn ia J-"L _ __ # 


the 


. i — J *• «"VUV1 auu OUUIUJLU 

^etate; the formation of the sulphide is due to the action of 
the chlorodinitro-compound on the mercaptan formed in the first 

.£ MOiifinn Tn +.VlA fAWi/ir /laon -4-1 


are 


stage of the reaction. In the former case, the reactions 
expressed by the equations : C 6 H 3 C1(N0 2 ),+SH-C(NIL):NH -> 
r.Hs(N 0 2 ) 2 , S , C(NH 2 ).'NH -> C s H 2 (N0 2 ) 2 -SH+N(>NH, and 

yPH 2 +HCl+Et-OH=OEt-C(NH 2 ):NH,HCl 2 (cf StiegBte and 
McKee, A., 1900, i, 340, 431 ; Stieglitz and Noble, A., 1905, i, 639: 
McKee, A., 1901, i, 755; 1909, i, 635; Bruce, A., 1904, i, 491, 
573 ), At the temperature of boiling alcohol, the reaction proceeds 
according to the equation C 6 H 3 (N0 2 ) 2 C1+CS(NH 2 ) 2 +Et-0H= 
C 6 H 3 (N0 2 )2‘SH-f OEt*C(NH 2 ).NH,HCl, which is analogous to that 
given by Willgerodt (A., 1878, 141) for the temperature range 
150 — 200 °. T. H. P 

Deaminisation of Methyl d-cis -3- Amino-1 : 2 : 2-trimethyl- 
rycfopentane-l-carboxylate. Glenn S. Skinner (J. Amer. 
Chem. Soc., 1923, 45, 1498 — 1509). — a-d-Camphoramidic acid is 
converted by treatment with sodium hypobromite into d-cis- 
3-amino-l : 2 : 2-trimethylcycfopentane-l-carboxyhc acid, the hydro- 
chloride of which gives, by esterification by means of methyl 
alcohol and hydrogen chloride, the hydrochloride of methyl d-cis- 

'i-aminoA : 2 : 2-trimethylcyiAopenlane-l-carboxylate f m. p. 237 

238°, faju-f 29'4° (0*05 g./c.c. absolute alcohol), [«] D 'f29 , 2° (0*10 
g./c.c. absolute alcohol), [a] D +20-4° (0-04 g./c.c. water). When 
this hydrochloride is treated with aqueous sodium nitrite on a 
large scale, no ether of a free hydroxy-acid is produced. The 
products are formed in the following proportions : esters of un- 
saturated acids, 62%; esters of hvdroxy-acids, 36%; esters of 
chloro-acids, 2% (cf. Noyes and Skinner, A., 1918, i, 65). 
f The unsaturated ester obtained has b. p. 85°/21 inm’., 75°/15 mm. 
72°/12 mm., 65°/9 mm,, 56°/5*5 mm., or 51°/4 mm., 09649 
^ 0-9607, a^es s 0 , a2p66'5°, for a solution containing 0T037 g 
per c.c of absolute alcohol, >i 70s 1 4484, w 667 1*45267, n 501 1*45 80 
V*: ^477 1*4631 at 25°. The mixture of unsaturated acids 

obtained by hydrolysis by means of ethyl-alcoholic sodium hydroxide 
mm., [«]i M +973°, [«fi +93-6*, [ot]gs +74-9° 
*W« 7H , < ■ ) ' 09 ’ 76 g-/ c - c - absolute alcohol), n 7m 1-4569, n se , 
b0o6, w, 48 g 1*4775, n ii7 1*4811, and consists of d-lauronolic acid 
i i.o : ^rimethyl-A 4 -cycfopentane-l -carboxylic acid, in the 
_ 10 i ' The presence of the latter is proved by the production 
U-carboxy-app.trimethyTglutaric acid, on oxidation by means of 
l j ne Potassium permanganate. Moreover, the action of bromine 
n ice-cold chloroform solution gives a dibromo-acid, large, trans- 

CLT [ a S l +94-r, [a]»+9I-6 0 (0-0994 g./c.c. 
L i ° )’ W ^ich is converted by means of sodium carbonate 
L tar .. e 7 a f ne , of , G -h r °mo-4-hydroxy-l : 2 : 2-trimethylcyc/o- 
F ti, P , ,' (!arb oxylic acid. A second product of the bromination 
f lactone of 2-bromo-3-hydroxy.l ; 2 : 3-trimetliylcycZopcntane. 
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1 -carboxylic acid (foe. cit.) t which is derived from lauronoiic acid, 
and passes on boiling with water into the i -lactone of 2 : 3 -dthydroxy- 
1:2: 3 -trimetkykydopenta7ie- 1 -carboxylic acid , long needles, m. p 
214 — 215°. The action of sodium ethoxide on the other bromo- 
lactone gives the sodium salt of the dihydroxy-acid, from which 
the lactone of 4 : 5-dihydroxy-l : 2 : 24ri7ndhykyc\openfant-Lcarb- 

oxylic acid , long, six-sided, monoclinic prisms, m. p. 22G — 226°, is 
obtained on acidification. 

The ester fraction which boils at 88 — 89°/2 , 5 3 mm. gives, on 
hydrolysis, d-cfo-2-hydroxy-l : 2 : 3-trimethylcycfopentane-l-carh- 
oxylic acid (foe. tit.), which has [a]£ 3 -j-35'7 (00569 g./c.c. absolute 
alcohol). This fraction of ester contains the largest percentage 
(6%) of esters of chloro-acids, C 18 H 14 ChC0 2 Me. The methyl ester 
boiling at 108 — 110°/4 mm. has df 1*0711, [a]§ 3 +29*9°, [a]E 3 ‘ 8 +29‘6° 
(0*967 g./c.c. absolute alcohol), and gives, on hydrolysis, i-2-hydroxy. 
1:5: S-trimethylcydopentane - 1 -carboxylic acid , m. p. 209 — 210°, 
which does not pass into a lactone when heated at 255°, but sublimes 
unchanged. On oxidation by means of Beckmann’s chromic acid 
mixture, it gives an acid, m. p. 218°, which is not oxidised to 
camphoronic acid by means of potassium permanganate. The 
methyl ester boiling at 105— 107°/5 mm. has [a]j»-b22*4°, and gives, 
on hydrolysis, l-trans-3-Aydtroy-l : 5 : 5-trimethykydopentaned-carb. 
oxylic acid , silky tufts of slender needles, m. p. 121—122°, b. p. 

1 65°/5 mm., [a]* 7 —10*3° (0*0329 g./c.c. absolute alcohol), which is 
not converted into a lactone when heated at 225°. Oxidation of 
this acid by means of Beckmann’s chromic acid mixture gives a 
gummy acid, which is further oxidised by means of potassium 
permanganate to camphoronic acid. The hydroxy-acid is con- 
verted by means of hydrogen iodide in carbon disulphide solution 
into the unstable iodide , w r hich, on treatment with^ alkalis, gives an 
unsaturated acid, probably the A 2 -aeid, [a] D 35 (0 0091 g./c.c. 

absolute alcohol), and a small quantity of an inactive lactone, 

m. p. 47-48°, , , r . 

An acid , m. p. 132—133°, has also been isolated, but in such 
small amount that characterisation was impossible. W.S.N. 

Preparation of w-Butyl p-Aminoben2oate. Societe 
Chquque des Usines raj Rhone (Swiss Pat. 96144 ; from Chm. 
Zentr 1923, ii, 480; cf. A., 1922, i, 827— 828).— n-Bidyf p-nifro- 
benzoate is prepared by heating p-nitrobenzoic acid or p-rutro- 
benzoyl chloride with n- butyl alcohol in the presence of strong 
sulphuric acid. It forms colourless leaflets, m. p. 35° ; b. p. 160 /» 
mm. Reduction by the usual methods gives the amino-ester 

G. W . R. 

Preparation oi Ethyl p-/3-Diethylaminoethylamiiio- 
benzoate. Societe Chimique des Usines dv Kh6ne (Swiss 
Pat. 93120; from Chm. Zentr., 1923, ii, 479-480).-Ethyl j* 
chloroethylaminobenzoate, CH 2 C9CH 2 -NH-C B H 4 -C0 2 Et is reated 
with dietbylamine under pressure at 100°. Ethyl pf-diethylamm- 
ethylaminobenzoate is an oily liquid. The hydrochloride forms w i c 
needles/ m. p. 156°. G * Wl 
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fj^e Constitution of some Iminaeulphides . H. Rivier 

an d J. Schalch (. Helv . Chim, Acta, 1923, 6, 605 — 617) —The two 
igomeric methylthiobenzanilides are readily decomposed by heat 
^thout isomerisation in either case. The two benzylthiobenz- 
anilides have now been prepared, and are also found not to be inter- 
convertible by heat. S-BenzyUhiobenzanilide , CPhlNPh'S'CILPh, 
was prepared by the action of benzyl chloride on an alcoholic sodium 
hydroxide solution of thiobenzanilide. It crystallises in pale 
yellow needles, m. p. 53°, and forms a yellow, crystalline hydro- 
chloride, m. p. 131 — 132° (decomp.). N-BenzyUhiobenzanilide was 
prepared by the action of phosphorus pentasulphide on benzyl - 
henzanilide in boiling carbon disulphide. It forms yellow crystals, 
m p. 121 — 122°, and does not form a hydrochloride. 

The constitution, NPldCPlrS'CS’OEfc, for the “ iminoxanthide ” 
obtained by Tschugaev (A., 1902, i, 604) by the action of aromatic 
iminochlorides on an alkali xanthate has been criticised by Jamieson 
(A 1904, i, 396), who suggested the symmetrical formula 
; CSPh*NPh-CS*OEt. 

The latter formula has now been confirmed by preparing such 
compounds in three different ways. The same compound is given 
by (1) Tschugaev’s method ; (2) the action of an ester of chloro- 
thiocarbonic acid, OR'CSCl, on the sodium salt of a thioanilide, 
and (3) by the action of an ester of phenyliminochlorocarbonic 
acid, NPh.‘CCl*OR, on lead dithiobenzoate. If Tschugaev’s formula 
were correct, the first and third methods should give two isomeric 
substances, NPhICPh-S-CS-OR and CSPh*S*C(NPh)*OR. It is to 
be supposed that these both undergo transformation into 
CSPh-NPh-CS-OR, 

and the product should be called a dithiodiacylanilide. The two 
new methods for their preparation allow substances in which R is 
an aromatic radicle to be obtained. Tschugaev’s compound, which 
is now called ethyl t h i obe n zan i lidothi ocarbo naie, is found to be 
dimorphous, one form being garnet and the other bright red. By 
the first method were prepared ethyl aL-tkiobenzonaphthalidothio- 
carbonate , CSPh\N(C 10 H 7 )-CS*OEt, red prisms, m. p. 142°, from 
tt-benzonaphthalide, and ethyl (3 4h iobcnzonapktkalidotk ioca rbon ate , 
red crystals, m. p. 123—124°, from (3-benzonaphthalideand potassium 
ethylxanthate. 

Phenyl thiobenzanilidothiocarbonate, from phenyl chlorothio- 
carbonate and thiobenzanilide, forms bright red needles, m. p. 
112—113° ; phenyl p-dimethylaminothiobenzanilidoihiocarbomte, 
NMe 2 ‘C 6 H 4 *CS*NPh *CS*OPh , 

forms red crystals, m. p. 121 — 122°; it dyes silk. Phenyl {J- thio - 
bmonaphthcdidotkiocartwnate, CSPh , N(C 10 H 7 / J )‘C8*OPh, crystallises 
in bright red needles, m. p. 145 — 146°. 

^-Naphthyl chlorothiocarbonate , CSCl*O*C 10 H 7 , was prepared by 
the action of thiocarbonyl chloride on sodium p-naphthoxide 
solution; it forms yellow' crystals, in. p. 76 — 77°. Ethyl naphthyl 
thiocarbofiate, OEt*CS*O*C 10 H 7 , forms colourless needles, m. p. 67°. 
^■Naphthyl chlorothiocarbonate is difficult to prepare; it boils at 
loo I66°/13 mm. and forms a mass of yellow crystals. 
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^.Naphthyl thiobe^M^caM, ^ 

forms reddish-brown crystals, m. p. 131—132° ; Hko. 

benzompUMidothiocarbowtie forms reddish-brown crystals, m p 

jgg 164°; ^-naphthyl adhdobenzo^mphtkahdothiocurbomte, bright 

red crystals, and a -naphthyl ^MobenzomphMtMMoca^o^ 
bright red crystals, m. p. 134—135°. E.H. E. 

Polvmerisation of Allyl CinnamyUdeneacetate. F. j 

BUCK rtJ Arner. 6W Soc., 1923, 45, 1562-1566)^| ¥ 
cinnamylideneacetate, b. p. 210720 mm is a bght yellow bqmd 
having a high index of refraction. It reacts with bromine m 
light petroleum solution to give the tcxabromtde, crystal possessing 
a silkv lustre, m. p. 126°. When heated, the ester polymenses to 
an amorphous, amber-like material having the same composition 
as the original ester. The polymerised ester is readily hydrolysed 
to an amorphous acid, having the same composition as «M 
ideneacetic acid. When the amorphous acid w heated wft ban™ 
hydroxide a mixture of liquid compounds, evidently hydrocarbons, 
is produced with elimination of carbon dioxide. The analysis of 
the mixture gives figures not very far removed from those laminsd 
for phenylbutadiene . w . fe . JN . 

Preparation of Arylthioglycollic [Arylthiolacetic] Acids. 
Farbwerke vorm. Meister, Lucius, & Bbuninq (D.E.-P. 360425; 
from Chan. Zentr., 1923, ii, 407).— Maao-compounds of o-ammo- 
arylthiolacetic acids are treated with ethyl alcohol and copper. 
Arylthiolacetic acids, R-S-CH 2 -C0 2 Et, are thereby obtained without 
accompanying formation oi hydroxy- or alkoxy-compounds. Tie 
reaction takes place usually in the presence of sulphunc acid. 
Phenytihiolacetic acid is obtained from 2_aminophenylthiolacetic 
acid ; i-cUorophenylthiolacetic acid from 4-chloro-2.ammo.l.pk B yl 
thiolacetic acid; ». 5 -chhro-m-tolylthiolacetu: acid 
Me NH by the action 0 f sulphur monochlonde on 
,/\/\qO o-'toluidine, reduction of the products of reaction 
1 ' ‘ ' with zinc dust or sodium hyposulphite, and treat 

ment with monochloroacetic acid. Treatment o! 
the sodium salt of 5-cM<M)-2-amim.m4dyUM 
acetic acid with acids gives l^M&mihymydrod 
benzthiazine (annexed formula) ; it forms small needles, m. p. 

Preparation of Halogen Alkyl Esters of Aromatic o-Hydr 
oxy carboxylic Acids. Farbwerke vobm. Me steb Loot 
& Bkunino (D.R.-P. 360491; from Chan. 
o-Hydroxybenzoie acid or its acyl compound^ or its tag 
and derivatives, are esterified by known methods ^th lodohydr^ 

or esters, chlorinated or brommated m the alcoho gr p, 

with iodides. Iododhyl salicylate,* colo “ rl< f t Kucvlate 
183720 mm., is obtained by heating chloroethy ? 
sodium iodide in alcoholic solution or by esterification K 
iodohydrin either with sahcyloyl chloride in the presence 


Cl! 


I 


JCH, 


S 
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or pyridine, or with salicylic acid in the presence of hydrogen 
chloride, or by heating sodium salicylate with ethylene chloro- 
jodide. By acetylation, it gives wdoethyl o-acetoxybenzoate (crystals, 
hi. p. 37—38°) which may also be obtained from chloroetkyl o-aeet- 
oxybettzooU (crystals, m. p. 62°). a-Iododihydroxypropane gives 
tfith o-acetoxy benzoyl chloride the ester of propenyl- x-iodohydrin r 
a thick, yellow oil. Di-iodopropyl o-azetoxybenzoate is a viscid,' 
yellow oil. Chloroetkyl ^hydroxy -m-tolmte, an oil with b. p. 136- 
139°/10 mm., from 4-hydroxy-m-toluic acid and ethylene chloro- 
hydrin, gives, with sodium iodide and amvl alcohol, iodoethyl 
Itydroxy-ra-toluate, b. p. 166 — 169°/10 mm. The latter, by 
acetylation, gives 1 iodaeihyl 4-acetoxy-m-toluate, a yellow oil decom- 
posing on distillation. G. W. R. 

Di-iodohydrin Salicylate. Wincenty Huwnicki (/«* Zjazd 
Cheinikdw Polskick, 1923, 62). — Di-iodohydrin salicylate is prepared 
by the iodination of glycerol in the presence of salicylic acid. The 
same ester can probably be prepared by the direct esterification of 
salicylic acid with di-iodohydrin. R. r \\ 

Substituted Salicylic Acids. II. H. P. Kauftaann (Ber. 
Devi, pharm. Ges 1923, 33, 120 — 132). — To decide between the 
two formulae possible for the compound obtained by the action of 
s-o-phthalyl chloride on sodium or disodium salicylate (A., 1922, 
i, 252), use is made of the reaction discovered by Pfeiffer (A., 1914, 
i, 551; 1917, i, 205), who found that both maleic and phthalic 
anhydrides, which contain the quinonoid linking, OXhClC'ClO, 
give with aromatic hydrocarbons, phenols and amides, more or 
less deep colorations obeying the regularities determined for the 
quinhydrones. Further, phthalaldehvde, which contains the above 
grouping, dissolves in dimethylaniline giving an orange-yellow 
coloration, whereas phthalide, which lacks such grouping, remains 
colourless with this reagent (A., 1919, i, 62). Since it is found that 
the above compound, m. p. 1585°, gives no coloration with the 
solvents used by Pfeiffer, the phthalyl chloride used in its form- 
ation must react in its asymmetric form, the compound itself 
having the structure II (A.,‘l922, i, 253); it is proposed to call it 
salicylic acid phthalidylidene -ether-ester. 

The latter exhibits extremely high stability and resists hydrolysis, 
being decomposed only by energetic reducing agents. Its 5-bromo- 
and 3 : 5-dibromo-derivatives may be prepared by using the cor- 
responding derivatives of salicylic acid instead of the latter itself. 
The 5-nitro-derivative gives on reduction the 5-amino-derivative, 
which shows the usual reactions for primary amines, but is only 
sparingly soluble in hydrochloric acid. Diazotisation of the amino- 
compound and coupling of the diazo-salt with aniline and with 
Naphthol yields red or cocoa-brown colouring matters. 

The reaction between o-phthalyl chloride and salicylic acid is 
not altered by substitution in the former, but proceeds quite 

fferentiy when esters of salicylic acid are used. In this case, two 
mok The ester react with the phthalyl chloride in the asymmetric 
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configuration, giving esters of phthalyldisalicyhc acid. In pre. 
paring these derivatives, it is found that esters of the salicylic 
acids react with difficulty with phthalyl chloride, whereas the 
sodium salts of the esters react more rapidly. 

0 _jQQ With terephthalyl or i-vophthalyl chloride, two 

(y*® molecules of the salicylic acids or their esters always 

/\ react. , 

q 0 5 -BromosaHcylic acid ptUhalidyltaene-eiUr-eskr 

j co (annexed formula) forms crystals, m. p. 176°, and 

J X the corresponding 3 : 5-dibromo-compound, crystals, 

( > m. p. 217°. 

\ 5 -Nitrosalicylic acid pJtihalfflylidene-etluzr-egttr, 

151 C 15 H 7 0 7 N, is obtained as a white, sandy com- 

pound, m. p. 214-5°; the 5-amtno-compound, C 15 H lfi 0 5 K, melts 
gradually with decomposition, and on diazotisation yields with 
aniline the reddish-brown compound, C 15 H 7 0 6 *N.N-NHPh, and 
with p-naphthol the cocoa-brown com. 
/\_CCKn pound, C 15 H 7 O 5 \N:N*C i 0 H 6 *OH, neither 

( | of which has a definite melting 

\/ point. 

Q Ethyl o-pht.halyldisalicyhie (annexed 

i 1 formula) forms crystals, m. p. 56°; the 

CO,Et| '| fNcOoUt phenyl ester, C M H„0., crystals, m p. 


2 I j I J 112°, and the p- naphthyl ester, C^H^O,, 

white crystals, m. p. 78°. 

€0 2 H C0 2 H 

Terephlhalyldisalicylic add , ^)-Q*CO-^ y-COO-(^ y, 

is a white, amorphous compound, decomposing at 180 190 ; its 
ethyl ester, C 2G H*,0 8 , crystallises in nodular masses, m p. 165;, 
and its phenyl ester, in white needles, m. p. 189-190 ; 

its ^-naphthyl ester, C 42 H 2r) 0 8 , forms crystals, m. p. »() . 

Ethyl iso phthalyldisalicylate, C 26 H 22 0 8 , forms colourless ncedfes, 
m p 90°- the phenyl ester, a pale yellow oil, and the ^naphthyl 
ester, C 42 H 26 0 B , crystals, m. p. 130°. T - R 

Monomethylorthophospbosalicylic Ester. £mile Gautre- 
let ( Compt. rend., 1923, 176, 1770-1 772) .--The interaction of 
3 mols. of monomethyl orthophosphate with 3 mols. of sodium 
salicylate results in the formation of 1 mol. of tnsodimn phosphate, 
I mol. of methyl salicylate and 2 mols. of methylorthophospho- 
salicylate, which, according as the temperature is higher or lower, 
has the constitution 

C0 2 H*C 6 H 4 *0'P0(0H)*0Me or OH-C 6 H 4 -CO-0*PO(OH)*OMe. 
The former substance forms short, colourless, rhombic cnMab, 
m. p. 113°, and gives in solution scarcely any coloration with 
chloride. The latter substance forms long needles, m. P- * 
and gives a violet coloration with feme chlonde. Ihe therape 
value of the two isomerides is identical, however, their ^ 
being both antipyretic and analgesic. 
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lodosalicylic Acids. P. Brenans and C. Prost (Compt. 
W., 1923, 176, 1626 — 1629; cf, Goldberg, A., 1879, 928; Miller, 
T., 1882, 41, 398). — 5-Iodosalicylic acid, OH-C 6 H 3 I'C0 2 H, was 
prepared # by treating the hydrochloride of 5-aminosalicylic acid 
with sulphuric acid, diazotising, and adding hydriodic acid. It 
forms white needles, m. p. 198° ; the acetyl derivative crystallises 
in needles, m. p. 166° ; the ethyl ester (cf . Schmitt, Z. fur Ckemie , 
1864, 322), prepared by boiling the acid with absolute alcohol 
containing 15% of sulphuric acid, forms long, colourless needles 
of aromatic odour, m. p. 70 — 71°. The isomeride 3-iodosalicylic 
acid, 0H*C 6 H 3 I*CO 2 H, prepared similarly from the sulphate of 
the corresponding amino-acid, crystallises in needles, m. p. 199°, 
yields an acetyl derivative, white plates, m. p. 135°, and an ethyl 
es ter which was obtained as a colourless oil. The two acids 
0 n addition of iodine yield the same 3 : 5-di-iodosalicylic acid, 
0 H*C e H 2 I s *CO 2 H, white needles, m. p. 228°, acetyl derivative, hard, 
white plates, m. p. 153°. H. J. E. 

Acetylation with Acetic Anhydride and Sulphuric Acid. 

0. Fernandez and 0. Torres (Anal. Fts. Quint., 1923, 21, 22 — 
32). — 1 The authors have used acetic anhydride in the presence of 
small quantities of sulphuric acid for the preparation of a number 
of acetyl compounds. For example, in the preparation of o-acetoxy- 
benzoic acid, 30 g. of salicylic acid are treated with 44*4 g. of acetic 
anhydride, 15 drops of strong sulphuric acid being then added to 
the mixture. The authors describe the acetylation of resorcinol, 
pyrogallol, o- and p-nitrophenols, morphine, and quinine. 

‘ " G. W. R. 

Preparation of Thiolsalicylic Acid. Chemische Fabrik 
yon Friedrich Heyden (D.R.-P, 365212; from Chem. Zenit., 
1923, ii, 251 — 252).— An alcoholic solution of an alkali hydro- 
eulphidc is allowed to act on salicyloyl chloride or an acyl- 
salicyloyl chloride. Thiolsalicylic acid, OH'C 6 H 4 *COSH, forms 
white crystals, m. p. 33°, with an odour like phosphorus. With 
ferric chloride, a reddish -violet coloration is obtained which dis- 
appears with precipitation of salicyloyl disulphide, 
(OH*C 6 H 4 «CO) 2 S 2 , 

m. p. 129°. The alkali and alkaline-earth salts readily decompose, 
giving sulphur and hydrogen sulphide. G. W. R. 

Brominated Lactones from Benzylidenecsunpholic Acid. 

H. Rupfi and A. Sulger (tielv, Ckim. Ada, 1923, 6, 435—442).— 
It was hoped, by elimination of 2 mols. of hydrogen bromide from 
a{}-dibromobenzylcampholic acid (Rupe and Blechschmidt, A., 
1918, i, 223), to obtain a compound containing the acetylenic 
linking, but instead, by the action of alcoholic potassium hydr- 
oxide, only 1 mol. of hydrogen bromide was eliminated, with 
formation of ot-bromo- a -phenyl- (J-hydroxycamphol-1 -carboxylic 

acid-S-lactone, CO<F 8 q.I!>CH-CH Ph Br, which has m. p. 141°, 
not 139°, as previously given. The lactone forms the magnesium 
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salt of a-bromo-^hydroxy-a-phenylhomMampholio acid when 
tilted carefully with magnesium oxide and water. When reduced 
S sodium amalgam, the lactone is converted into benzy hdene- 
ranmholic acid. This unusual reaction is probably due to the 
intermediate formation of p-hydroxy-«-phenylhomocamphokc acid, 
which readily loses water, forming benzylidenecampholic acid. 
When tlm lactone is boiled with an excess of magnesium oxide 
ter a long time, the S-lachm of •** hydroxy-^nylmm^ 
1-carboxyUc acid, is formed, white needles, m. p. lob . 

When benzylidenecampholic acid is exposed for a long time to 
bromine vapour, at first the dibromo-addit.ve compound is formed, 
but later hydrogen bromide is eliminated with formation of an 
but later nj g isomeric lactone. This compound appears 

CH — C;— CHyCHPhBr tobcz-bromo-Z-hydroxy-z-phenykamphl 
| 2 < l 'Me''0 1 - carboxylic acid-y-lacione (I) i it crystal- 

* , * „ onliiVkili+v When boiled with magnesium oxide and 

8-lactone in soiud J * iok o free from brciTninp 

water it rives a crystalline compound, m. p. 135 > ttee Ir0 ° 1 
wS has not yet been further examined When reduced with 
7L .lZra it rives benzylidenecampholic acid. By boiling 
SSic poSum Eta®* is converted into a online 
nSuct m p. 188°. which is assumed to be .-phenyl-oc : 3-Mydr- 
oxTcamphol-l -carboxylic acid. Alkalis do not remove bromine 
from the 8-lactone in this way. 

Hydroxynaphthoic Acids. H. Ca^tok Butler and Feahi 
Albert Royle (T., 1923, 123, 1649 165 1). 

The Formation of Derivatives of Tetrahydronaphthriene 
from y-Phenyl Fatty “ 3 ‘ A “im Ae^b’ 

1766). 

• Ring-chain Tautomerism. VL The Mechanism of tri 

1689). 

tathe crid, a solri fraction is obtained consisting o a uri£ 
of 4 : 6-dibrorno-m- xylene, 2 : r.-dibromo-p-xyleoe, and 4^* 
bromo-o-xylene. By heating this ™ lx { V d p.^midic 

and pyridine at 200°, a “^l^ ^b^no-o xyleiic gives 
acids is obtained, m. p. 148—150 . “V U l0 J r Hydro- 
dimethylphthalimide, which remains in the >no^r ^ gi ve, » 
lysis of the mixed iiitnleswithbodiigVOo "gj® 0 • c ^ -- 
mixture of «- and p-cumidic acids which are oxidised oy P & R 
permanganate to pyromellitic acid. 
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The Molecular Weight of Benzaldehyde-Copper and the 
Formation of Benz aldehyde- Copper -Pyridine. Fritz Schaaf 
ifffjv. Chim. Ada , 1923, 6, 535 — 538). — The molecular weight of 
tenzaldehyde-copper (A., 1922, i, 1029) was determined cryoscopic- 
jl« in camphor, and was found to correspond with the formula 
C H l2 0 2 C u - The solubility of the compound in the usual solvents 
i/tco low for molecular- weight determinations by the ebullioscopic 
method. The density of the compound is d\ 1*4552. In hot 
pyridine, it dissolves with a blue colour, and from the solution, 
on cooling, there separate deep blue silky needles of benzaldehyde- 
Mpper-pyttittMi 2C 14 H 12 0 2 Cu,5(yi 5 N. This is stable in air, is 
decomposed by acids and alkalis, but is soluble in ammonium 
hydroxide. When heated at 150°, it loses pyridine, leaving a 
•esidue of pure benzaldehyde-copper. Similar compounds appear 
;0 be formed with other organic bases, such as aniline, quinoline, 
md collidine, in which benzaldehyde-copper dissolves, forming 
rreen or blue solutions. E. H. R. 

The Catalytic Reduction of Acid Chlorides. VI. The 
Preparation of Unsaturated Aldehydes. Karl W. Rosen* 
[fOT, Fritz Zeizsche , and G. Weiler {Bet., 1923, 56, [B]> 1481 — 
1487 ; cf. A., 1922, i, 431 and previous abstracts). — The authors’ 
method of preparing aldehydes from acid chlorides has been extended 
to unsaturated aldehydes. Satisfactory and uniform results are 
only obtained when pure palladium preparations are used in con- 
junction "with suitable addenda. Less pure catalysts, including 
such as are quite suitable for other reductions, appear to cause 
the production of, greater proportions of complex products and 
less aldehyde. Care is also necessary with regard to the addenda, 
since freshly prepared “ sulphured quinoline is more uniform in 
its action than older specimens. On the other hand, crystalline 
thioqumanthrene gives uniformly good results. 

Acdylvanillyl chloride, colourless crystals, m. p. 57° (correspond- 
ing amide, m. p. 175°; anilide. , m. p. 160 — 161°), is reduced by 
hydrogen in the presence of xylene, palladised barium sulphate, 
and sulphured quinoline to vanillin, m. p. 80°, the yield being 
82*5% of that theoretically possible. Under similar conditions, 
phenoxyacetaldehyde is produced in 72% yield from phenoxy- 
a*etyl chloride and anisaldehyde from anisyl chloride in 81% 
yield. Cinnamyl chloride is preferably treated with hydrogen 
under diminished pressure, whereby cinnamaldehyde is formed, 
the yield being in the most favourable cases 60% of that theor- 
etically possible; - phenyl pro paldc hyde does not appear to be 
;formed to an appreciable extent. o-Chlorocinnamic acid is con- 
v jrted by thionyl chloride into o-chlorocinnamoyl chloride , b. p. 
155 — 160°/12 mm., m. p. 40° (corresponding anilide , m. p. 176°), 
which is transformed further into o -chlorocinnamaldebyde, colour- 
less needles, m, p, 150° {oxime, needles, m. p. 96° after softening 
92° ; acetate of oxime, m. p. 71 — 72°). The aldehyde is also 
prepared by the condensation of o-chlorobenzaldehyde with acet- 
aldehyde in the presence of diethylamine. Reduction of the 
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oxime with sodium amalgam in the presence of glacial acetic acid 
gives y-o-chlorophenyl-n-propylamine which is isolated as tip 
hydrochloride , m. p. 167°. u 

Salicyloxyacetyl dichloride, b. p. 174° /17 mm., m. p. 60° (co r . 
responding anilide , m. p. 171 — 172°), could not be reduced in a 
satisfactory manner. H. W. 

Preparation of Nucleus-halogenated Di(dichloromethyl) 
Benzenes and Dichloromethyltriclilorometliylbenzenes. 

Leopold Cassella & Co., (D.R.-P. 360414; from Chem . Zentr ' 
1923, ii, 406). — o-, m and p-Xylenes are first chlorinated in 
the nucleus at low temperatures and in darkness, and then in 
the side-chain at higher temperatures (120 — 130°) in light. Th e 
products give, on heating with strong sulphuric acid, dialdehydes 
and aldehyde carboxylic acids. Dickloro-1 : 3-di(dichloromeihyl}. 
benzene, C 6 H 2 C1 2 (CHC1 2 ) 2> is a colourless liquid, b. p. 312 — 313° /760 
mm., obtained from diehloro-m-xylene. By the action of strong 
sulphuric acid at 90 — 100°, dichforoisopMhalaldehyde , C^B^CyCHO)^ 
crystals, m. p. 145°, is obtained. Trichloro-\ : 3-di(diddormrtkyl). 
benzene, C fl HCI 3 (CHCl 2 ) 2 , is a colourless liquid, b. p. 330 — 331°/760 
mm. It gives with strong sulphuric acid trichlorfx&ophtkalaUehyd e, 
CgHCldCHOy crystals, m. p. 172°. Other compounds mentioned 
are : Tetrackloro- 1 : 3 ~di(dichtoromethyl)benzene, crystals, m. p. 83°; 
b. p. 359 — 360° /760 nun.; tdracJUo roiaophihalaldehyde, crystals, 
m. p. 197°; chhro-l : 'S-di(dichbromethyl)benzene, b. p. 291— 
292° /760 mm.; cklo rolsophtha la Id thyde , m. p. 119°; dichhro- 
1 : 4:-di(dichloromethyl)benzene, b. p. 31 3—316° /760 mm.; dichloro- 
terephthalaldehyde , m. p. 150°; trichbro-l : 2di{dichlomndhjl}- 
benzene , b. p. 322 — 324° /7 60 mm.; tricMorophthalaldehyde, m. p. 
152°; tricKloro-1 : idi(dicMoro7)iethyJ)bcnzene, b. p. 331—3337760 
mm. ; trichtoroterepMhafaldehyde, m. p. 178° ; 2:3:5: 6-fcfra- 
cMoro-1 : 4 di{diclik>r<melhyl)benzene, b. p. above 360°, m. p. 168°; 
2:3:5: 6 -HrachhrokrepUfmlaMehyde, in. p. 200°; dichhro-l-di- 
cMoromethyUd-trichloromethylbenzene, b. p. 321— 322°/760 mm.; 
dicMorobenzaldehyde-m-carboxylic acid, nacreous leaflets, m. p. 160°; 
trickloro-bdichloromethyl-S-tTickloTomdkylbenzme , a thick, colour- 
less oil, b. p. 339 — 340° /760 mm.; trichlo robenzaldehyde-m-ca rb- 
oxylic acid , leaflets, in. p. 214°; diddoro- l-di cMo romethylA- trichloro- 
■mdhylbenzene, b. p. 322— 324°/760 mm.; dichlorohnzalddydc- 
p-carboxylic acid , m. p. 185°; trichlo ro-bd icMorotnethyUbt ridilo ro- 
mdhylbenzene, m. p. 120°; trichlorobenzaldchyde-p-carboxylic acid, 
m. p 216°. G.W.R. 

Decomposition of Aromatic Ketones. Alphonse Mailhe 
(Bull Soc. chim 1923, [iv], 33, 632— 637).— The decomposition 
of aromatic ketones in contact with copper turnings at 550—600 
takes place in a manner identical with that of aliphatic ketones 
(cf. A., 1922, i, 985), scission into three fragments occurring, with 
formation of carbon monoxide and the two residues attached to 
it. The aromatic residue by reaction with hydrogen is liberated 
as an aromatic hydrocarbon, whilst the alkyl group by less of 
hydrogen is resolved into an unsaturated hydrocarbon and a 
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certain quantity ofmethane. Certain of the ketones studied showed 
considerable stability and were recovered almost unchanged. This 
was particularly the case where the ketonic group was attached 
directly to the nucleus, as, for example, in the case of acetophenone 
a nd benzophenone. On the other hand, decomposition occurred 
with much greater facility with ketones in which the aromatic 
nucleus was separated from the ketonic group by one or more 
methylene groups, as in benzyl methyl ketone, cinnamyl ethyl 
ketone, or dibenzyl ketone. G. F. M. 

Witt's Method of Diazotisation. Waltee Fuchs (Rec. 
Itav. cAtW*i 1923, 42, 511 — 512). — Commenting on a recent paper 
by Elion (this vol., i, 390), who claimed that Witt’s process of 
diazotisation (addition of a mixture of a base and potassium meta- 
bisulphite to nitric acid) did not proceed uniformly but gave nitro- 
derivativea as by-products, Fuchs points out that Elion used too 
great an excess of nitric acid. In the case, for instance, of the 
preparation of 3 : 5-dibromoacetophenone from 4-amino-3 : 5- 
acetophenone, Elion obtained only a 70% yield and about 30% 
of a nitrated by-product, whereas by using only about one-fifth of 
the amount of nitric acid the yield of the dibromoacetophenone is 
practically quantitative. A. M. 

Witt’s Method of Diazotisation. L. Elion (Rec. trav . chm., 
1923, 42, 513 — 515; cf. preceding abstract).— A reply to Fuchs’s 
criticisms. The author denies that the relative amount of nitric 
acid used is a decisive factor, but emphasises the importance of 
the concentration of the acid. Thus, if 3 : 5-dibromo- 4- amino- 
benzoic acid is treated with nitric acid { d I *40) no action occurs, 
but if the experiment be repeated with acid of d 148 there is an 
immediate violent evolution of carbon dioxide, the carboxyl being 
replaced by a nitro-group. This also occurs even in the presence 
of potassium metabisulphite. In the same way, 3:5-dibromo- 
4-aminoacetophenone is also readily converted into the same 3 : 5- 
dibromo-1 -mtro-4-aminobenzene, but of course without evolution of 
carbon dioxide. Elion disputes Fuchs’s claim to have obtained 
quantitative yields of nitrogen-free product from 3:5-dibromo- 
baminoacetophenone by Witt’s method. F. A. M. 

Action of Alcoholic Potassium Hydroxide on Ketones. 
VIII. The Replacement of Bromine by Hydrogen in Bromo- 
benzophenones and their Derivatives. P. J. Montagne [Rec. 
trav. ckim 1923, 42, 499 — 510 ; cf. A., 1920, i, 394 ; this voL, i, 227). 
-Previous work has shown that when 2-bromobenzophenone is 
beated with alcoholic potassium hydroxide benzhydrol is formed, 
but with 3- and 4-bromobenzophenones the bromine atoms are 
practically unattacked, the products being respectively 3- and 
bbromobenzhydrols (cf. A., 1913, i, 55). Again, with 3 : 5-di- 
bromobenzophenone the CO-group is reduced but the bromine is 
partly replaced. It has now been found that 3 : 5-dibromo- 
4-bydroxy benzophenone remains unaltered when heated with 
alcoholic potash and 2' -bromoA-hydroxybenzophenom (prepared bv 
vol. cxxrv. i. H 
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boiling 2 -bromo* 4 -ethoxybenzophenone with acetic and hydro, 
bromic acids as colourless crystals, m. p. 114°, b. p. 200 /X0 mm.) 
was only slightly attacked by hot alcoholic potash. 

On treating 3 : 6-dibromo-4-aminobenzophenone for two day 8 
witln alcoholic potash, two products were obtained : 3 ; 5-dibromo- 
4 -aminobenzhydrol (m. p. 149*6°) and 3-bromo-4-aminobenzo. 
phenone. 4-Aminobenzophenone remained unchanged after four 
days' treatment, as also did 3-bromo-4-aminobenzophenone after 
two days (prepared by brominating aminobenzophenone in acetic 
acid as colourless crystals, m. p. 157 — 158°, b. p. 241 /II mm.). 

3 * 5-Dibromo-4-aminobenzbydrol is unattacked by hot alcoholic 
potash. A - 

The Formation of Six-memhered Carbon Rings. Fritz 

Mayer and Georg Stamm (Ber>, 1923, 56, [B] } 1424—1433).— 
The formation of six-membered carbon rings by the action of 
aluminium chloride on y-phenyl-ft-butyryl chloride and its homo- 
logues formed by the introduction of methyl groups into the nucleus 
or side chain has been investigated. With the parent substance, 
the yield of ketone is only 10% of that theoretically possible, 
whereas when a methyl group is present in very varied position the 
yield rises to between 70% and 76%, * . , 

Methylsuccinic acid is obtained convemently m 93% yield by 
the hydrogenation under somewhat increased pressure of citraconic 
anhydride dissolved in water in the presence of palladous chloride 

and animal charcoal. . . ... 

The requisite acid chlorides are obtained by the interaction of 
the acids at the atmospheric temperature with thionyl chloride 
which is purified by two distillations followed by distillation from 
quinoline and finally from linseed oil. They are allowed to react 
with aluminium chloride in the presence of light petroleum, b. p. 

70 so 0 which has been purified by agitation with fuming sulphuric 

acid (containing about 20% S0 3 ), then with water, followed by 
desiccation with calcium chloride and distillation over sodium. 

Phenylbutyryl chloride gives 1-keto-l : 2 : 3 : 4-tctrahydionapli- 
thalene, b. p. 133-135714 mm. l-Keto-7-methyl-l :2 . 3^ 
tetrahydronaphthalene, b. p. 143—145° /15 mm., m. p. &> 
(semicarbazone, m. p. 226 — 228°), is obtained in 7^ /> yiel 
7 *u-tolyl*w-butyryl chloride. • . . , , , 

The action of benzene on methylsuccinic anhydride leads to the 
production of a mixture of (J-benzoyl-a-methylpropionic acid, 
m. p. 139—140°, and p-benzoyl-fi-melhylpropiomc acid, m. P-J'V; 
59° after previous softening. The former acid is transformed y 
Clemmensen’s method into y-phenyl-a-methyl-n-butync i acid, wto 
is converted into l-keto^-methyl-l : 2 : 3 : 4-tetrahydronapMW 

ene, b. p. 135-1 37°/l6 mm. {semicarbazone, m. p. » 

70% yield. In a similar maimer, methylsuccinic anhydride 
• toluene in the presence of aluminium chloride give a mixt 
$.p-tofaoyU~methylpropimic acid, colourless leaflets f, m. P- 
171° f oxime, slender, colourless needles, m. p. 141—14- (ae yl 
and $-j>-toluoyl‘TL-butyric acid , m. p. 63—65° {oxime, m. p- 
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j 41 °). The constitution of the former acid is established by its 
syntheses from i>-tolyl bromomethyl ketonb and ethyl wosuccinate 
is the presence of sodium and alcohol. y-v-Tolyt-a-rmthi/l-a-buliirk 
A m ;P- 54—55 -> P- 183— 184° /15 mm. (ethyl ester, b p. 
149 — 1^1 A* n™*)* is obtained from the corresponding toluoyl 
acid by the action of amalgamated zinc and hydrochloric acid 
The corresponding chloride has b. p. 145— 146°/15 mm, and the 
amide has m. p. 150— 151°. The chloride gives bketo-2 : 1-dimdhyl- 
i: 2:3: UdrahydmmpMJmlme, b. p. 145— 147°/15 mm. (semi- 
(flibaxm, m. p. 220 — 221°), the yield being 75% of that theo- 
retically possible. p-p-Tohioyl-tt-butyric acid is transformed suc- 
cessively into ethyl y-p -tolyl-$-methyln-butyrak, b. p. 149— 151° /14 
mm.; y-\>-tolyl $-methyln-bubyric acid, b. p. 180 — 181°/15 mm • 
T ptolyl$-methyl-n-butyryl chloride, b. p. 141— 143°/15 mm., and 
l-kdo-3 : 1 -dimethyl’! ; 2 : 3 : 4 -tetrahydronophthalcne, b. p. 150°/15 
mm., m. p. 52 — 53° (semicarbazone, m. p. 203 — 205°). 

y.Phmylrbfi-butenoic acid, colourless leaflets, m. p. 75 78°, pre- 

pared from ethyl p-benzoylpropionate and magnesium methyl 
iodide, is catalytically hydrogenated in the form of its sodium salt 
to y-yhenylvalenc acid, b. p. 169— 170°/14 mm., the chloride of 
which ls transformed into l-ketoA-methyl-l : 2 : 3 : 4-tetrahydro- 
naphthalene, b. p. 145 — 160° (semicarbazone, colourless leaflets, 
m. p. 210°). In a similar manner, y-p-tolylvaleric acid, b. p! 
178— 180°/15 mm., is converted successively into the chloride 
b. p. 145— 155°/16 mm., and l-fceto-4 : 1 -dimethyl! : 2 : 3 : 4 -tetra- 
hydrcmaphthalene , b. p. 14o 152°/15 mm. (semicarbazone, colourless 
leaflets, In. p. 194 — 195°). 

The condensation of citraconic anhydride with benzene in the 
presence of aluminium chloride leads to the formation of small 
yields of a mixture of ^-benzoyl- z-methylacrylic acid , colourless 
needles, m. p. 150° after softening at 120° (the acid is identified by 
its hydrogenation to P-benzoyl-a-methylpropionic acid) and 3-benz- 
oyU*-butenoic acid , slender needles, m. p. 100—102° after softening 
at 80 . In a similar manner, toluene and citraconic anhydride 
yield ^-tduoyla-meihylacrylic acid , m. p. 138—139°, and B-p- 
Muoylte-bulenoic acid , colourless leaflets, m. p. 94 ^- 95 °; the 
constitutions of these acids are established by their reduction to 
the corresponding saturated acids. H. W. 

The Isomerism of the Oximes. XII. Hydrochlorides. 

JscAR^iJStB Brady and Frederick Percy Dunn (T., 1923, 
*23, 1783—1803). 

Derivatives of ci/cloHexan-1 : 2-dione. Samuel Coffey 
! ec ' tT j V ' c ^ m -y 1923, 42, 528 — 532). — Attempts to prepare cydo- 
nexaGedi 0 ne by condensing cyclohexanone in large excess with 
aehydes gave in all cases well crystallised, yellow 2 : 6-dibenzyl- 
aene derivatives, of which the following are new : 2 : G-dipiperonvl 
^cyclc hexanone, m. p. 187-188°; 2 : (hdi-m-nitrob^nzylideL 
Jr hexanone, lustrous, golden needles, m. p. 191—192°; 2 * 6-di- 
?y°lohezonone, which melts at 162° to a turbid, aniso- 
pic U ^ md lowing the characteristic properties of liquid crystals 

//2 
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and clearing sharply at 172°. The monophenylhydrazone > of cycfo. 
hexan-1 : 2-dione was made in the following manner : cyck> ;hexanon e 
m and amyl formate were condensed together by Borsche s method 
(A. 1910, i, 880) to give hydroxy methyleneci/ciohexan- 1 : 2-one 
(II) which condensed with diazotised aniline to give the mono, 
phenylhydrazone of cycZohexan-1 : 2-dione (formula III), which 


H, 

h/\:ch*oh 

H a 
(II) 


• H-COjH+^f N j:§' NHPk 

X 

( 111 .) 

p. 183—185°. It 


H, 

yCH'OH +0N;NH I'h . 

V 

(I.) 

forms lustrous, reddish-brown scales, .... r - ------- — « 

sparingly soluble in most organic solvents. Jurther treatment 
with phenylhydrazine yielded the osazone of cj/c^ohexan-1 . 2-dione, 
forming long, yellow needles, m. p. 153—154 which had been 
obtained by Kotz (A., 1913, i, 1201) by the action of phenylhydrazine 
on 2 -hydroxy cyclohexanone. With hydrazine hydrate, the mono- 
phenylhydrazone gave a colourless, unstable, oily product, probably 
the hydrazone-phenylhydrazine of the diketone. On the addition 
J nf a little dilute acetic acid, a crimson 


H 2 

Os 


•NHPh 5* 
-n/Nhj 
NHP hiN^ /H 2 


H. 


(IV.) 


v—w 

of a little dilute acetic acid, a crimson 
precipitate was at once produced consist- 
ing of the ketazine (cyclo hamndiom- 
Jcetazine-2 : 2 ' -diphenylhydmzom) (IV). 
Treatment of the monophenylhydrazme 
of eydohexandione with a mixture of 
acetic and hydrochloric acids led to the 
formation not of the free diketone but of 


' iormai/iou hui ui wv vu 

1 - hetotetrahyd rocarbazok (formula V) by Fischer’s indole synthesis, 


H„! 


H, 


\/ 


0 NH 

h. /" V'X/N 

Hs \/' \/ 

H, (V.) 


I+nh 3 


After recrystallisation from 50% alcohol or acetic acid, the sub- 
stance formed flat needles several cm. long, m. p. lw— 170 , « 
is stable to dilute acids and alkalis, and could not b » » cet y' a jf 
or benzoylated. The phinyViyiramm is oily and ■unstable, andthe 
ZiZ w L obtained as a glassy mass. The-™>W t** 
crystals melting at about 228-230°. On heating mth alcohol* 
hvdrazine hydrate, the lemon-yellow ketazine , P* 

258—260°, was formed; it is sparingly soluble m most commo 

solvents. X _ 

The Dihenzoylxylenes and Diimphthanthraccnedi^none ■ 

Henbi de Diesbach [with Werner Perrw ^? LC ? I0 ^? 54gl _a 
and Karl Strebel] (Helv. Chim. Ada, 1923, 6, 539— 54bl 

new synthesis of linear dinaphthanthraeenediquinone is W 
which consists in condensing the acid chloride tf ° ,he methyl 
acid with benzene to obtain dibenzoylxyienes oxidjsmgth W 

groups to carboxyl groups, and heating with sulphuric acid 
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the diquinofie. New syntheses of «- and (3-curaidic acids are 
described. By heating 2 : 5-dibromo-p-xylene with’ cuprous cyanide 
and pyridine in an autoclave at 200° for eight hours, 2 : 5-dicyano- 
i p .xylene was obtained, colourless needles, m. p. 209-5—210°. It 
is converted quantitatively by boiling 70% sulphuric acid into 
p-cumidic acid. $-Cumidoyl chloride forms long needles, m. p. 
116°. 4 : 6-Dibromo-m-xylene, when heated in the same manner 
with cuprous cyanide, gives 4 : 6-dicyano-m-xylene, crystallising in 
long, colourless needles, m. p. 144-145°, which is readily hydro- 
lysed to a-cumidic acid. When the crude chloride of this acid is 
heated with benzene and aluminium chloride, 4 : 6-dtbemoyl-m- 
wjkne is formed, colourless needles, m. p. 104°. At the same time, 
there is formed 5-benzoyl- 2 : 4 -dimeihylbenzoic acid , crystallising in 
small prisms, m. p. 149 — 150°. Instead of benzene, p-dichloro- 
benzene can be condensed with a-cumidoyl chloride, when there is 
formed 4 : 6-di(2' : 5 , -dicJUorobenzoyl)-m-xylene ) colourless needles, 
m. p. 133—134°, and at the same time 5(2' : 5' -dichlorobenzoyl)- 
2 ; i-dimethylbenzoic acid , m. p. 180°. With p-dimethoxybenzene, 
*.cumidoyl chloride condenses to form 4 : §-di{2' -hydroxy-5'l 
mdhoxybenzoyl)- m-xylene, long, greenish-yellow prisms or needles, 
m. p. 139—140°. During this condensation, two methoxy-groups 
are hydrolysed. 

p-Cumidoyl chloride condenses with benzene in presence of 
aluminium chloride, forming 2 : 5-dibenzoyl--p-Tylene y hexagonal 
prisms, m. p. 160°, and 4-benzoyl -2 : 5«c limethylbenzoic acid , colour- 
less, prismatic needles, m. p. 151—152°. The diketones prepared 
from (J-cumidic acid are less soluble and more difficult to bum 
than those from a-cumidic acid. 2 : 5-Di(2 ' : 5’ -dicUorobenzvyl)- 
p -xylene crystallises in spangles, m. p. 182°, and 4(2' : 5 '-dicMoro- 
knzoyl)-2 : 5-dimethylbenzoic acid forms small prisms, m. p. 193°. 
When condensed with toluene, (2-cumidoyl chloride gives 2 : 5-di- 
y-tduoyl-y-xylene, colourless prisms, m. p. 162°, and with anisole, 
2:5-di-])-ani8oyl-$-xylene, colourless prisms, m. p. 177°. 

The above diketones are oxidised by nitric acid ( d H5), at 200°, 
to dibenzoylbenzenedicarboxylic acids. Thus 4 : 6-dibenzoyl-m- 
xylene gives the known 4 : 6-dibenzoylt,9ophthalic acid, and 2 : 5-di- 
benzoyl-p- xylene gives 2 : 5-dibenzoylterephthalic acid, and these 
are readily converted into dinaphthanthracenediquinone (cf, 
Philippi, A„ 1911, i, 793). By oxidising 4 : 6-di(2' : F-dichloro- 
benzoyl)-m- xylene, 4 : 6-dt(2' : 5'-dicMorobenzoyl)isopkhalic acid 
was obtained, crystallising in spangles, m. p. 264—266° (decomp. ). 
Its dimethyl ester forms a crystalline powder, m, p. 178°. When 
Cl CO CO Cl ac ^ * s h eate( * with sulphuric acid mono- 
/v hydrate it is converted into 1:4:8:11- 
X Y | tetrachloro - 5 : 7 : 12 : U-finaphthanthracene- 
\J\J diquin one (annexed formula), crystallising 
Cl 00 ^ CO Cl * n g^nish-yellow needles, decomposing at 
, about 340°. It forms a violet-blue hydro- 

fuiphite vat, but the sodium salt of the reduction product is almost 
insoluble, and, unlike the unsubstituted diphthaloyl benzene, does 

not oxidise in air. E. h! R. 
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Purpurogallin . J. Herzio {Awnalen, 1923, 432, 99— 114),_^ 
The action of ethyl-alcoholic potash on tetramethylpurpurogallm 
gives a trimethyleikylpurpurogallin, m. p. 114 — 116°, the reverse 
change not being effected by means of methyl-alcoholic potassium 
hydroxide. A second IrimethylethylpurpurogaUin , m. p. 105— 107°, 
is produced by the action of alkali and ethyl sulphate on trimethyl. 
purpurogallin. Warm concentrated sulphuric acid converts tri- 
methylpurpuTogallin or tetramethylpurpurogallin into dimethyl 
purpurogallin, orange-red needles, m. p. 193 — 195°, which gives 
a diacetate , white crystals, m. p. 180 — 181°. The trimethylethy] 
ether, m. p. 114 — 116°, gives a monomethylpurpurogallin, m. p. 
193 — 194°, whilst the isomeric ether, m. p. 105 — 107°, gives a 
mixture, m. p. 158—162°, of monomethyl ether and dimethyl 
ether. The action of diazomethane on this mixture, on the dimethyl 
ether, m. p. 193—195°, or on the monomethyl ether, m. p. 193— 
194°, gives the same trimethylpurpurogallin, m. p. 179° (Perkin 
and Steven, T., 1903, 83, 190). It is concluded that purpurogallin, 
as distinct from any possible isomeride, is the parent substance 
of all the above-mentioned compounds. 

The alkaline reduction of tetramethylgalloflavin gives an amor- 
phous substance in the formation of which one methoxyl has 
become hydrolysed, which contains the free hydroxyl and carboxyl 
groups which form the lactone ring in tsogalloflavin. Trimethyl- 
purpurogallin behaves similarly when reduced by means of alkali 
hydroxide and zinc dust, giving an amorphous product, which 
has not been obtained pure, but which is certainly a dimethyl 
ether ; it is converted by means of diazomethane into a compound 
having a methoxyl content corresponding with the trimethyl 
ether. Similarly, the dimethyl ether, m. p. 193—195°, is converted 
into a monomethyl ether, which likewise gives a trimethyl derivative 
with diazomethane. 

When air is led through a dilute alkaline solution of purpurogallin, 
a green coloration appears, but eventually gives place to a reddish- 
brown shade. A pure product has not, however, been isolated from 
this experiment (but ef. Perkin and Steven, Joe. cit.). W. S. N. 

The Phenanthrene Series. XXXIV. The Preparation of 
2-Hydroxymorpholquinone [2:3: 4 -Trihydroxyphenanthra- 
cruinoneVfrom 4-Nitrophenanthraquinone. Julius Schmidt 
and Otto Schairer ( Ber 1923, 56, [5], 1331 — 1337). 3 : 4-pi- 

hydroxyphenanthraquinone is the only product of the degradation 
of the opium alkaloids which has been obtained from phenantnia- 
quinone, but its preparation is not easy owing to difficulties 
preparation of 3-nitrophenanthraquinone (cl Schmidt and boll, 
A., 1908, i, 995). In the hope of ultimately obtaining morpbol- 
quinone or a derivative thereof more readily, the P re £^ 
4-nitrophenanthraquinone (Schmidt and Austin, A., 1904, i, I 
has been re-examined without thereby effecting any improve® 
in the method. 2:3: 4-Trihydroxyphenanthraquinone has, how , 
been obtained in small yield from 4 -hydroxyphenanthraquinone. 

Phenanthraquinyl monoacetate crystallises in almost coo 1 
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matted needles, m, p. 181 — 182° [Goldschmidt and Schmidt (A., 
1922, i> 114&) gave m. p. 170° (decomp.)] ; it is readily converted 
by boiling acetic anhydride into phenanthraquinyl diacetate, m. p. 
202 °. Under widely varied conditions, neither of the substances 
jpuld be converted by nitric aoid into 4-nitrophenanthraquinone. 
2 : 7-Dinitro-9 : 10-diacetoxyphenanthrene, m. p. about 280° (de- 
comp.)* can > however, be readily prepared by the action of nitric 
aoid (d 1-45) on .the diacetate in the presence of acetic acid and 

acetic anhydride. 

2 : 3-DimtroA-hydroxyphenanthraquinone, pale red, ’ crystalline 
leaflets, in. p. 248° (decomp.), is obtained by the action of nitric 
acid on 4-hydroxyphenanthraquinone, only small quantities of 
which should be taken for each experiment. The corresponding 
acetate forms reddish-brown crystals, m. p. 233° (decomp.); the 
m onorime, orange- coloured crystals, decomp. 214—215°, is de- 
scribed. The hydroxy-compound is conveniently identified by 
converting it ^ into 2 : ^-dinitro-i-hydroxyphenanihraphevazine, 
HO’C 6 H(NOg) 2 C;N> C6 h a , s i en( ier, pale brown needles, m. p. 

240° (decomp,). The constitution of 2 : 3-dinitro-4-hydroxy- 
plienanthraquinone is established by its oxidation by potassium 
dichromate and sulphuric acid to phthalic acid from which it 
follows that the three substituents are attached to the same benz- 
enoid nucleus ; the presence of the nitro-groups in the 2 : 3-position 
is deduced as a result of the authors’ experience that the nitre- 
group never enters in position 1. The dinitro-compound is reduced 
by tin and hydrochloric acid to 2 : 3-diamino-4-hydroxyphenanthra- 
quinone, which is diazotised with some ditficulty and subsequently 
converted into 2:3: ^4rihydroxyphxnanthraquinonp, y a brownish-red 
powder, m. p. 185°, in small yield. 2:3: 4-Trihydroxyphenanthra- 
phenazine forms small, brown crystals, in. p. about 255° (decomp ) 

H. W. 

A New Class of Free Organic Radicles. IV. Roland 
Scholl, Heinrich Deiinert, and Hans Semp (Ber., 1923, 56, [B], 
1633 — 1638 ). — Knowledge of the l-aroyloxanthronyls has been 
gained previously mainly as a result of experiments with l-p-chloro- 
beuzoyloxanthronyl. In the present communication the pre- 
paration of a series of 1-aroylanthraquinones and their conversion 
into l-aroyloxanthronyls are described. 

1-Aroylanthraquinones are obtained from anthraquinone-l-carb- 
oxylyl chloride by the Friedel-Crafts method. The formation of 
blue by-products, undoubtedly oxanthronyls, is invariably observed, 
and is attributed to the dehydrogenating action of anhydrous 
aluminium chloride on aromatic nuclei in which the anthraquinone- 
Uarboxylyl chloride functions as catalyst. The formation of the 
blue substances is favoured by increasing mobility of the hydrogen 
atoms of the aromatic compound which is used and by rise in 
emperature during the reaction. The most favourable conditions 
or production of the ketones are obtained when carbon disul- 
puide is used as solvent and the temperature is kept as low as 



ABSTRACTS OF CHEMICAL PAPERS. 


i. 808 

possible. The oxanthronyls are obtained by reducing the 1-aroyj. 
anthraquinones with zinc dust and glacial acetic acid to 1-arori 
anthraquinols and disproportionation or dehydrogenation of tfo 
latter by hydrochloric acid. 

The following individual substances are described : m-zylyl l- an 
thraquinonyl ketone , C 6 H 4 :(CO)„;C 6 H 8 *CO*C 6 H 3 Me 2 , prisms, capp^ 
by pyramids, m. p. 191—192°; 1 -anisoylanthraquinone, 

205° (Schaarschmidt, A., 1915, i, 566, gives m. p. 269°); pj 
phenylyl 1 -anthraquinonyl ketone , C e Il 4 t(0O) 2 lC 6 H 3 'CO‘C 6 H Ph 
qq small, pale yellow needles, m. p. 2^ 

C 6 H 4 <Oi_>C e H 3 ‘C*Ph bbenzoyl-Q-oxanthronyl (annexed formula) 
f\Tr 0 bluish- violet needles with copper reflej 

m.p. 192 — 193°; l-pdoluoyl-Q-oxanthmyl 

bluish-violet needles or rodlets, m. p. 182—183°; l-m-a^o^’ 
omnthronyl } dark violet-blue, metallic needles, m. p. 171—172°. 
l-ani$oyl-§-oxanthronyl, needles, m.p. 167 — 168°; I'p-phenylbenz^ 
Q-oxanthronyl , m. p. 216 — 217°; 1 'Z~naphthoyl-§-oxanthronyl m D 
198—199°. V ' 

Internally complex hydroketyls have also been obtained in the 
naphthalene series. H. W, 

Preparation of Inactive Menthol. Rheinischk Kampfer. 
Fabrik G. m. b. H. (Brit. Pat. 189450).— By treatment with 
hydrogen at 5—30 atmospheres and 200° in presence of finely 
divided nickel, cobalt, platinum, or palladium, thymol yields a 
mixture of inactive menthol and liquid tsomenthol. The latter $ 
dehydrogenated to menthone by heating at 200° with copper oxide 
in presence of alkali, and the menthone hydrogenised to inactive 
menthol in the same manner as thymol. T. S, W. 

7r-Chlorosulphoxidecamphor and isoKetopinic Acid [Nor- 
7r-camphor-7-carb oxylic Acid]. E. Wedekind and R. Stussb 
( Ber 1923, 56, [B\ 1557—1561; cf. Wedekind, Schenk, and 
Stusser, this vol., i, 346). — In the previous communication, the 
conversion of Reychlers acid into 10-chlorosulphoxideeamphor 
has been described and the hypothesis has been put forward that 
the process is applicable to all sulphonyl chlorides in which the 
sulphonyl residue is present in a methyl group. Confirmation of 
this view is found in the behaviour of 7r-camphorsulphonic acid. 

7t - GMorom l phoxidecamphor (annexed formula), m. p. about 190* 
(decomp.), is prepared by the action of 
CHg CMe CO pyridine on 7r-camphorsulphonyl chloride; 

| MeC*C(!SO)Cl | it gives a normal phenylhydrazone, small, 

qu — Q jj qjt yellow needles, m. p. 167 — 168°. It is 

oxidised by potassium permanganate to 
alkaline solution to iHoketopinic acid (nor-*- camphor -1 - carhop 
acid) (annexed formula), m. p. 245°, which 
CH 2 CMe CO can also be prepared by means of nitric acid 
| MeC-C0 2 H j (d 1-34) ; the corresponding phenylhydrazone^ 

CH 2 -CH GHo P* 200 ° (decomp.). 

Attempts to sulphonate other cyclic ketones 
by Reychler s method are also desprified ; mep|hope and fenclP 1 
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>jej however, almost unaffected, whilst cyclohexanone and carvone 
bo not yield crystalline sulphonic acids. 

jluorene is transformed by sulphuric acid and acetic anhydride 
Quantitatively into fluorene-2-sulphonic acid in place of the desired 
fluorene-9-sulphonic acid. On the other hand, sodium fluorene - 
%.$ulpkonaie can be prepared in small yield by the action of boiling, 
concentrated sodium hydrogen sulphite solution on 9-chloro- 
fluorene. Attempts to transform the salt by means of phosphorus 
pentachloride into fluorene-9-sulphonyl chloride were not suc- 
cessful, since the drastic conditions necessary for the change cause 
jjje primarily formed chloride to decompose with evolution of 
Sulphur dioxide and production of 9-chlorofluorene. H. W. 


preparation of Basic Derivatives of Camphor imide. 

Margaret Freifrau von Axter (D.R.-P. 362379; from Chem. 
l e nir,, 1923, ii, 480— 481).— The imido-hydrogen of camphorimide 
s replaced by basic groups of the composition •CafL^NRR' 
where R= alkyl or hydrogen and R'=alkyl). These basic com- 
pounds may be obtained by treating camphorimide in the pre- 
puce of sodium ethoxidc with halogen substituted bases such as 
ihlorotriethylamine, NEt 2 ‘C 2 H 4 Cl, or by treating halogen alkyl 

mides of camphoric acid of the composition C 8 H 14 <^Q>N'C n H 2 „X 

nth primary or secondary amines, or by heating camphoric acid 
or its anhydride) with <w-dialkylated diamines of the composition 
^'CfllLju’NRR', or camphor dialkylaminoalkylamidic acids are 
hanged into basic imides by way of a- or ^-camphor fsodialkyl- 

V ir 

CO 

lamphor- p -diethylaminoe thylimide, C 8 H 14 <QQ>N*C 2 H 4 *NEt 2 , 

)rms blunt needles, m. p. 87 — 88°. The hydrochloride has m. p. 
1—93°. It is prepared by the action of chlorotriethylamine on 
jmphorimide or of os-diethylethylenediamine on camphoric 
Qhydride, or by heating camphor -fi-diethylaminoethylamidic acid , 
0 2 H*C 8 H 14 *CO*NH*C»H4*NEt 2 , or by heating camphor- p-bromo- 
hylimide with diethylamine at 100—120°. Camphordiethyl- 
ninoethylamidic acid is obtained by gentle heating of a solution 
’ camphoric anhydride and diethylethylenediamine in benzene ; 
forms needles in star-shaped clusters, m. p. 172 — 173° (decomp.), 
imphor- 3-hromoethylimide is a viscid, colourless oil, b. p. 185 — • 
X)°/12 mm.; it is prepared by the action of ethylene bromide 
\ camphorimide. When heated in alcoholic or benzene solution 
ith methylamine, it gives camphor- $-r*ethylaminodhylimide, 

a basic oil (cf. A., 1922, i, 254). 

a. w. r. 


Preparation of Methylenecamphor. Hans Rufe and 
alter Kttssmaul (Swiss Pat. 87757 ; from Chem . Zenit 1923, 
5-7). Cainphylcarbinol is heated with 70 — 80% sulphuric 

II* 
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acid, for example, at 100°. The product* of reaction are then 
poured on to ice and extracted with ether. The reaction proceeds 

according to the equation C 8 H 14 <C^ ^ 


ELO. Methylenecamphor is obtained after removal of the ether 
by distillation as a white, wax-like mass with a strong odour of 
camphor; it has m. p. 43*5— 44°, and b. p. 82— 84°/10 mm. 

G. W. R, 


The Action of Nitric Acid on Fenchone. S. S. Nametrin 
[with (Mlle) K. D. Lubovcova and (Mlle) V. A. Chochriaxoya) 
(J. Russ. Phys. Chem. Soc., 1922, 54, 169 — 170).— By the action 
of dilute nitric acid on fenchone, Konovalov {A., 1904, i, 257) 
prepared, in addition to the well-known tertiary-4-nitrofenchone, 
a secondary nitrofenchone, m. p. 88°, [aju —42*88 ; and it is now 
shown that these substances are also accompanied by isocam. 
pboronic and aa-dimethyltricarballylic acids, both of which Gardner 
and Cockbum (T., 1898, 73, 708) have obtained by the oxidation 
of fenchone by means of nitric acid. Now tsocamphoronic acid 
is doubtless produced by the further degradation of the secondary 
nitrofenchone and for this reason the formula (I) is assigned to 
this substance. 


CMe 2 *CH-CH 2 

| v H ° I 

CO — CMe-CH'N 0 a 

(I-) 


CMe, — CH — CH 2 CMe 2 -(j)H (j)H 2 

I v H * I I V H » C0 > H 

COjH CHMe-CO CO— CHMe 

(II.) (HI.) 


The nitroketone is shown to be analogous to a-nitrocamphor 
(Lowy, T., 1898, 73, 986 ; 1903, 83, 953) in its behaviour towards 
ferric chloride and permanganate and it is concluded that it is 
a true nitro-compound. The action of bromine on a solution of 
the nitroketone in alkali leads to a bromonitrojenchone, CjoH^OjNBr, 
forming colourless plates from alcohol, m. p. 63°, stable to heat 
in the presence of an indifferent solvent. On reduction with zinc 
and acetic acid, or tin and hydrochloric acid, the nitre-ketone 
passes into a keto-acid, C 10 H 16 O 3 , which is probably a mixture of 
stereoisomerides, because it has no sharp melting point (73 7b, 
clears 79—80°); the semicarbazone decomposed without melting 
at 188° The structure of the acid is most probably represented 
by formula (II) although the alternative formula (HI) is also 
possible. G ' A> Kl 


Konovalov’s “ Qydroxyfenchone. H. S. S. Nahmh, 

and (Mllb) V. A. Chochmakova (J. Russ Phys. Chem ■ ^ 
1922, 54, 163—168; cf. A., 1916, i, 217).— It has ahi-ady 
shown (loc. cit.) that the compound C 10 H 16 O 2 obtained by h 
valov (A., 1904, i, 257) by the reduction of 4 -nitrofencho, . 
monocyclic diketone, formed by the fission of one ring » ■ 
bicyclic system present in fenchone. It is n0 " sh °S /llBm 
reduction the diketone passes into a glycol , b. p. loi I 
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O, +44*54° derivative, oil, b. p. 152—153712 mm., n% 

1 - 4530 , 1*0189); the glycol very readily passes into an oxide 

v hen dehydrated with dilute sulphuric acid and for this reason 
the formula (I) is suggested for the glycol, the oxide being repre- 
sented by (II), 


CH 2 *9H(OH) CHMe 2 

CH^H-O 

1 1 

CHa-CMe CH-OH 

1 1 

CH 2 -CMe-CH-CHMe„ 

(I.) 

(II.) 


The oxide is a colourless liquid with an odour reminiscent of 
cineole, b. p. 171—1727749 mm., df 0*8985, < 1*4478. 

It is pointed out that the great stability usually shown by the 
hicyclic system of fenchone is profoundly affected by the replace- 
ment of the tertiary hydrogen atom by a nitro-group, fission readily 
taking place under the influence of mild reagents; this fission 
appears to occur in the neighbourhood of the -CMe 2 -group, as in 
the splitting of fenchone by the action of sodamide (Semmler 
A., 1906, i, 681). G. A. R. K. 

The Stereochemistry of Alicyclic Compounds. I. Di- 
hydropinenes. S. S. Nam et kin (J. Rum. Phys. Chem . Soc. t 
1922, 54, 177 — 194). — A short account of this work has already 
appeared (this vol., i, 588). It has been shown that the catalytic 
reduction of J-pinene by a modification of Sabatier and Senderens’s 
method leads to a perfectly individual dihydrocompound which 
has been named pinane (this vol., i, 692). It is now found that 
when either d-pinene (partly racemised) isolated by careful fraction- 
ation from Russian turpentine (b. p. 154*5 — 155° [corr.], df 
0*8597, w? 1*4663, [a^ +24*9°) or inactive pinene, prepared by 
the regeneration of the nitrosochloride of d-pinene (Tilden, T., 
1904, 85, 763) are similarly hydrogenated, the product consists 
of a mixture of two hydrocarbons; it boils within a range of 
several degrees and the physical properties do not agree with those 
of pinane. The dihydro-compound was then prepared from 
d-pinenc by converting the latter into pinocamphone and treating 
its kydrazone,' a colourless oil, b. p. 134^-135°/22 mm., df 0*9917, 
fo 1*5155, either with potassium hydroxide (Kijner, A., 1911, 
i, 679), or sodium ethoxide (Wolff, A., 1912, i, 988). The first 
preparation of the hydrocarbon, pinocamphane , had b. p. 164*5 — 
657763 mm., df 0*8551, n$ 1*4609, [R L ] D 44*33 (calc. 43*98); 
the second had b. p. 163*5—1647747 mm., df 0*8558, ng* 1-4611, 
PiL) 44*31; pinocamphane is thus an individual hydrocarbon 
winct from pinane in its physical properties (cf. loc. cit .). It is 
suggested that both hydrocarbons are normal hydrogenation pro- 
pinene and that a mixture of the two is produced from 
■ or r-pinene by the Sabatier-Senderens method. It is shown 
, at dihydropinenes are possible ; corresponding with the 
*■ an(i w°nns of pinene and formulated thus ; 

//* 2 
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CH CH. 
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CHMe 
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Actually, formula (I) probably represents pinocamphane and 
(II) is assigned to pinane, by analogy with t’sobomylaue and fen. 
chane (A., 1916, i, 269); in the latter case the hydrocarbon 
(fenchane) possessing no substituents on the carbon atom forming 
the bridge shows an exaltation of the molecular refraction as com. 
pared with isobomylane (0*26) and the same difference is observed 
m the refractions of pinane and pinocamphane. 

It is clear that the reduction of either the racemic or optically 
impure d-pinene should lead to a mixture of the two hydrocarbons ; 
the individual i-pinene gives only one of them, owing presumably 
to the selective addition ( cis or trans) of hydrogen to the double 
linking, such selective additions having been observed in some 
cases of hydrogenation of triple bonds. 

The results obtained by Zelinski {A., 1911, i, 997), who used a 
higher temperature for the reduction of pinene, are probably attri. 
bu table to partial isomerisation of the latter. G. A. R. K. 


Action of Phosphorus Pentachloride on Pinene. L£okce 
Bert {BuU. Soc. chim., 1923, 33, 787— 790).— When phosphorus 
pentachloride acts on pinene in the cold, hydrogen chloride is 
liberated and the other products of the reaction are, besides 
phosphorus trichloride, p-cymene (in about 13% yield), an unstable 
liquid pinene dichloride, a stable solid pinene dichloride, m. p. 
183 °, a dark yellow resin, and much tarry matter. H. H. 


Curious Case of Separation of Optical Antipodes by 
Distillation and by Crystallisation. Georges Dupont and 
L. Desalbres ( Compt . rend., 1923, 176, 1881 — 1884). — In the 
fractional distillation of various pine oils, inactive pinene distils 
over in the first fractions. Similarly, on freezing the distillates, 
active pinene separates, the inactive variety being concentrated 
in the mother-liquors. The presence of inactive pinene decreases 
the velocity of crystallisation of the active compound, apparently 
acting simply as a foreign substance, since no evidence could be 
obtained for the existence of a racemic compound in the liquid 
state. No explanation is forthcoming to account for the distillation 
effect, E - E> T ' 


Action of a Saturated Solution of Hydrogen Chloride va. 
Acetic Acid on Oil of Turpentine. R. Huerre (/. 

Chim., 1923, [vii], 27, 441-^48).-When 1 part of turpentine^ 
gradually added to 4 parts of a saturated solution of bydrog 
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chloride in glacial acetic acid a reaction occurs which is accompanied 
by a considerable rise of temperature, and on allowing the reaction 
product to evaporate spontaneously at a temperature below 15° 
z reparation into two layers occurs, the upper layer consisting of 
a terpene monohydrochloride boiling with slight decomposition 
between 150 and 200 , and having a D — 10° in 5% ethyl acetate 
solution. The hydrogen chloride is very firmly retained in this 
compound and is only very partly eliminated by aqueous or alcoholic 
potassium hydroxide, but more readily by sodium acetate and 
acetic acid. The lower acetic acid layer of the above reaction 
product on further spontaneous evaporation below 15° deposits 
crystals which were identified as terpin, and. were obtained pure 
and anhydrous by reerystallisation from boiling ethyl acetate 

G, F. M. 

The Preparation of <f- and I-Liraonene in the Pure Con- 
dition. Julius von Braun and Georg Lemke ( Ber 192& 
56, [5], 1562 — 1563). — The authors' previous experience has shown 
that bromine atoms attached to vicinal carbon atoms are very 
readily and smoothly removed by the action of magnesium in 
the presence of ether. The method has been applied to the 
isolation of d- and /-limonene from the corresponding pure tetra* 
bromides, d - Limonene prepared in this manner and finally 
purified by distillation over sodium has b. p. 176 — 176*4° 
df 0*8411, [a]^ -j-126 0 8-4/ in substance, [a ]» +117° 27' when 
dissolved in chloroform. /-Limonene has b. p, 176 — 176*4° 
df 0*8422, [a]? —122° 6 ' in substance. H. W. 

Researches on Phellandrenes. I. Henry George Smith, 
Eaic Hurst, and John Read (T., 1923, 123, 1657 — 1670). 

The Conversion of Sabinol into Thujene. George Gerald 

Henderson and Alexander Robertson (T., 1923 123 1713 

1717). 

A New Method of Preparing Camphene. H. Pariselle 
{Cmpt. rend., 1923, 176, 1901— 1902).— By effecting the con- 
version of pinene into its hydrochloride in two stages, in order to 

minimise heating the material, the yield is increased to 75 85% 

of that theoretically possible. The use of sodium phenoxide for 
converting the hydrochloride into camphene is to be avoided, 
since the product cannot be freed from phenol or from unchanged 
hydrochloride. Using a mixture of crude meta - and para-cresols 
instead of phenol, an 88 % conversion into camphene (b. p 51— 
o3°/17 ram.) can be effected [cf. J.S.C.I., 1923, Aug.]. 

E. E. T. 

Caryophyllene. Ernst Deussen (Z. angew. Chem., 1923 
, ’ , ^9; cf. Annalen , 1912, 388, 155). — Oil of cloves contains 

oth inactive a-caiyophyllene and the laevorotatory p-isomeride, 
whereas the sesquiterpene in oil of hops, formerly known as 
numulene, has been identified as a-caryophyllene.* The latter 
g^es a well-defined a-nitrosochloride (m. p. 177°) and a-nitrosite 
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(m. p. 161°), whilst the p-isomeride gives a blue, crystalline p. n j. 
trosite (m. p. 115°) possessing a very high specific rotation, [ # i 
+1666° (in ligroin). The blue a-caryophyllene nitrosite is optically 
inactive and melts at 116°. Caryophyllene is readily converted 
by the action of nitrous acid, into a y-isomeride, which forms a 
dihydrochloride identical with that of the (3*isomeride. Neither 
the purified caryophyllene from oil of cloves nor y-caryophyllene 
gives additive compounds with picric acid or o-nitrophenol, but 
the former yields well-defined additive products with mercurous 
sulphate and, in particular, with mercuric acetate below 0°, The 
products with the latter are converted into halides by means of 
potassium halides, and these compounds have the formula 
OH-Hg'C^H^X. They do not give the ionic reactions of mercury 
until treated with dilute hydrochloric or sulphuric acid. Treat- 
ment of the mercury additive compounds with potassium cyanide 
gives the corresponding cyanide, which is readily soluble in ether and 
fe precipitated by light petroleum. The behaviour of caryophyllene 
towards sulphur, whereby a mixture of hydrocarbons, 

C 14 II 16 (?), C l0 H 14 , is produced, argues against its molecule con- 
taining a naphthalene skeleton. Reasons are given for regarding 
p-caryophyllcne as being of the terpinolene type (I) and the y-iso- 
meride of the limonene type (II) (cf. Semmler, A., 1912, i, 120). 
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two adjacent tertiary carbon 
W. T. K. B. 


A Sesquiterpene Alcohol from Elenu Oil. H. Jansch and 
P. Fantl (£er„ 1923, 56, [B], 1363—1370).— The constituents of 
higher boiling point of clemi oil contain a bicyclic, singly un- 
saturated, tertiary sequiterpene alcohol, C 15 H 2fl O, which is design- 
ated cc-elemol. The substance, elemol (now termed Memo!) 
isolated by Semmler and Futung Liao (A., 1916, i, 492; cf. Senm- 
ler, A., 1908, i, 557) is not present as such in elemi oil, but is a 
secondary product derived from a-elemol. , 

The elemi oil is submitted to fractional distillation unde 
diminished pressure and the portion, b. p. 140— 150° /10 mm., 
thoroughly drained after it has solidified. It is purified by wing 
repeatedly alternately spread on porous clay and distilled, wdereoy 
ultimately C 15 H, 8 0, slender, almost odourta nwjj 

m. p. 46 , b. p. 142—143^/10 mm., -2-73“ ® 

0-94112, 1*49788, is obtained. It is converted by benzoy 

chloride in the presence of pyridine into (3-elemyl benzoate, . P- 
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01O—21 5*7 10 mm., »1> 8 1-5408, d 18 1-0346, which ia hydrolysed by 
Alcoholic alkali to p-elemol, b. p. 143 — 144°/10 mm., d 18 0*9419, 
1 - 5070 ; these compounds are identical with those described 
uy gemmler and Futung Liao (he. cit.). The tertiary nature of 
the hydroxy-group of a-elemol is established by its conversion by 
Tine dust at about 200° into elemane , C^H^, a colourless liquid, 
k p . 115 — 119°/10 mm., d? 0*8830, ng* 1-4950. a-Elemol is 
readily oxidised by permanganate or chromic acid and glacial 
acetic acid to ill-defined, acidic products; it is violently oxidised 
w nitric acid to ( ?) dinitrodihydrocumic acid, C 10 H 12 0 6 N 2 , decomp, 
above 155° after darkening at about 140°. The presence of one 
double bond in a-elemol is established by its hydrogenation in dry 
ethereal solution in the presence of spongy platinum to dihydro- 
a-elemol, C 15 H 28 0, m. p. 46°, b. p. 150 — 151°/11 mm. The action 
0 f bromine on a-elemol in the presence of chloroform does not lead 
to the isolation of a homogeneous product. H. W. 

Russian Essential Oils. I. Georgi Vasili evitsch PiGtf- 
levski ( J . Russ. Phys. Chem. Soc., 1920, 51, 60 — 71), — The investi- 
gation of the following oils is described : oil from Pinus sikestris 
(needles), Abies sibirica (needles and twigs), J uniperm communis 
(needles and twigs), Mentha piperita, and turpentine. 

Two samples of pine needle oil were examined, both derived from 
the Viatka region (N.E. Russia). The first had dl 6 ' 5 0*9155, [a],. 
-2*08°, [4-2*68°, [4-3*40°, [«J -3*96°, [a] c /[a] t 1*90; acid 
number 7*48, saponification value 46*57 (calcultaed as bomyl 
acetate); after repeated fractionation the lowest fractions are 
dextrorotatory and possess a low rotatory dispersion ; this may be 
due to the presence of p-pinene in addition to a-pinene which was 
identified. Camphene could not be definitely identified, but was . 
isolated (as isobomyl acetate) from the second sample examined ; 
this had dir 0*9224, [4 +3*84°, [a], +4*94°, [a], +6*54°, [<4 8*06°, 
[*!/[*! 2*10, acid number 6*31, saponification value 44*91. The 
results obtained on fractionating the oil were similar to those above, 
the low fractions being dextrorotatory, but with a much higher 
rotation than those from the first sample; the higher fractions 
show lsevorotation, a-Pinene is present, the presence of (3-pinene 
could not be definitely established, but is probable owing to the 
anomalously low rotatory dispersion of some of the fractions. 
Both oils show a high ester content. 

Two samples of Siberian fir-needle oil from A. sibirica were 
examined, one from the Viatka, the other from the Archangel 
district ; they had almost identical physical properties, agreeing 
with those in the literature. Fractionation of these oils shows that 
with rise in boiling point the rotation and rotatory dispersion 
diminish. A sample of juniper oil (from J. communis, origin 
unknown) had d ™ 0*9258, acid number 10*71, saponification value 
55*33 and was very feebly laevorotatory. On fractionation it gave 
dextrorotatory low fractions, the higher fractions being laevo- 
gyrate. The anomalous rotatory dispersion of the lowest (pinene) 
fraction points to the presence of nopinene. 
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Two samples of peppermint oil, one from the Pottava and the 
other from the Kursk district (Southern Russia) had almost identical 
properties; the first showed <P\ 0*9113, [4 —21*96°, [a], — 27-66° 
[a], -35 *14°, [al -41*84, 011*91; the free menthol content 0 f 
the samples was high, being 01 43’58 and 45*30, respectively. 

Two samples of pine turpentine' from the Viatka district were 
examined; the first, “red” turpentine, was purified by steam 
distillation (1) and had the following properties, those of the second, 
“ colourless ” sample (2), being shown for comparison : 

(]) rfJ4'4 0*8978, [«] c +7*20°, [ah +9-36°, jaJe+12-40, [a] t 15-24°, [«],/[ a ] c 2-12 
(2) 0-8827, +5*16°, 6-66°, 8-80,° 10-66°, o.q ? 

The acid numbers were 2 48 and 2*15, respectively, The results 
of fractional distillation and the rotations of the fractions are also 
given. G, A. R. K. 

Russian Essential Oils. II. G. V. Pigulevski and (Mm 
V. S, Nikitina (J. Russ. Phys. Chem. Soc., 1920, 51, 72—80).— 
Specimens of the following oils were examined : caraway, penny- 
royal, laurel, thuja, spruce, and Pinus densiftora. 

Of the three specimens of caraway oil from Kharkov district, 
two were obtained from the seeds and had the usual properties, 
the carvone content being from 47 to 56%; the third specimen 
was obtained from the crushed pulp and showed a higher density 
(0*9451), somewhat lower rotation ([a] 0 -j-65’34 0 ), and a very high 
carvone content (79%). 

The oil of pennyroyal which came from the Caucasus had the 
usual properties, the pulegone content being 75%. 

The oil of the Caucasian spruce ( Picea vrientalis ) obtained from 
the dry needles has the following properties : d'P 0 9325, [«]. 
—28*39°, [«]d — 36*38°, [4 -47*42°, [4-58*10°, [4M205; 
the acid number is 2*17, the saponification value 97*95 (=26*42% 
bornyl acetate). Fractionation shows a comparatively small 
percentage of low-boiling hydrocarbons (a- and |3-pmene and 
camphene) compared with the oil of P. vulgaris ; the ester content, 
on the other hand, is higher. 

#> The oil of the Caucasian fir {Aides nordma nniana) obtained from 
the dry needles had (Pp 0*9410, [4-29*66°, [4 -38*12°, [a], 
— 49*68°, [4— 60*82°, [4/[4 2*05 ; acid number 3*06, saponi- 
fication value 107*03 (=28*6% bornyl acetate), the values being 
similar to those for Siberian fir oil (cf. preceding abstract). 

The specimens of Caucasian thuja oils were obtained from Thuja 
giganiia (i), T. dolabrata (ii), and T. compacta (iii). Their properties 
were : 

Solubility 
in 80% 

[4/14 Density, alcohol. 
5-49 djfi'fi 0-9260 1:0-6 
1-73 dmO-9204 1:06 

107 4n 0-9568 1:0,6 


[4 [4 [4 [4 

(i) -1-68° -3-14° -5-90° -9-22° 

(ii) +12*98° +16 00° +19-64° +22-48° 

(iii) +2*24° +2-60° +2-80° +2-40° 
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The acid numbers and saponification values were (i) 5*96 and 
42 03, (ii) 3*17 and 25*67, (iii) 6*85 and 43 40. 

The oil of the Caucasian pine (Pinus dermftora) was prepared 
from the dry needles (i) in a yield of 0*37% and cones (ii) in a yield 

t n.OO 0/ TTia nmmrtiflo nf . ' 


I rum vv xx* a> j icivi v ot / 0 ana c 

of 0*22%. The properties of d-wo samples were : 


(i) 

(h) 


[«]c Ml [«]« 

—29-98° -38-34° -49-75° 
-23-72° -30-28° -39-28° 


Solubility 
in 80% 

Mi Mi/Mc Density, alcohol. 
-60-81° 203 rfl75 0-9124 1:7 
-47-44° 2-00 dl«l 0*9002 


The acid numbers and saponification values were (i) 1*50 and 91-21 
(ii) 7*60 and 103 04; sample (ii) has thus the higher density and 
percentage of esters. The oil is characterised by the high ester 
content. 

The oil from laurel leaves ( Laurus nobilis) of Caucasian origin 
irtShown to be similar to the Crimean oil, and does not differ greatly 
from other European oils. q A. R. K * 


Russian Essential Oils. III. G. V. Pigulevski and .U A 
Plqtsitzki (J. Russ. Phys. Chem. Soc ., 1920, 51, 8 1-80). —The 
preparation of the following oils from plants grown in the Crimea 
is described : 

Hyssopus officinalis, Salvia officinalis , Cupressus sempervirens, and 
Juniperus excelsa M.R. (J. sabina var. taurica Pall.). The pre- 
paration of turpentine from the resin of Firms silvestris and P. 
taurica was also carried out and the yield from the latter is shown 
to be comparable with that of French turpentine from P. maritma. 
Samples of this turpentine have [a] —32*11° and —32*53°, [<*!/[«]* 
1*95 and 2*01 ; whilst the turpentine from P. silvestris is also 
laevorotatory ([aj, -17*48° and -13*94°, [a] f /[«] c 1*74 and 1*59), 

O. A. R. K. 


Russian Essential Oils. IV. G. V. Pigulevski and (Mme) 
S. S. Fichtenholz (J. Russ. Phys . Chem. Soc,, 1920, 51 , 87—95).-- 
The properties of hyssop, savin, and cypress oils prepared by 
Pigulevski and Plotnitzki (preceding abstract) are described. 

Several samples of hyssop oil were examined and the properties 
of oils from blue*, red-, and white-flowered varieties are compared. 
The effect of keeping the raw material before subjecting it to 
distillation is discussed. The properties of the oils do not differ 
greatly from those of French oils. The greater part of the oil 
distils between 203° and 217° and this fraction shows the highest 
rotation. 

A sample of savin oil (from the needles and young twigs of 
Jmperus sabina var. taurica) had df 3 0*8896, faL+23T6 < \ faL 
tj ^ ; M# +37*24, [a], -f 44*52° [a],/[a] c 1*92, acid number 

j ester value 14*32 before and 44*55 after acetylation; the 
properties of a second sample were very similar. 

Ine results of fractionation of the oil, and the effect due to the 
m nee ^ es fr° m which it is derived, are also discussed. 
e 0l1 obtained from cypress twigs and needles shows properties 



ABSTRACTS OF CHEMICAL PAPERS. 


i. 818 

agreeing with those of French oils but the ester value ia higher 
(2611 before and 82*21 after acetylation); the results of fraction, 
ation are described. & K. 

Physico-chemical Studies on Caoutchouc. I. The Vis- 
cosity-Concentration Formula for Caoutchouc Solutions. 
KEncm Shimada (J. Chem. Ind. Japan , 1923, 26, 705—708).— 
Viscosities of benzene solutions (0*03— -0*47%) of caoutchouc at 
15° have been determined by means of Ostwald’s viscosimeter. 
The viscosities conform to Arrhenius’s viscosity formula, log^ 0 - 
0 C, where y is the viscosity of the solution, that of the solvent, 
and’# the concentration of the system. The presence of resin in 
raw caoutchouc is without effect on the relation between viscosity 
and concentration. E. K, 

Higher Terpene Compounds. X. Isomerism Phenomena 
among the Pine Resinic Acids of the Ahietic Acid Group. 
L. Ruzicka and H. Schinz ( Helv . Chim. Ada, 1923, 6, 662 — 673). — 
Modem American colophony is prepared from the crude resin at 
a comparatively low temperature, not exceeding 150°, and the 
abietic acid prepared from it is difficult to crystallise and is d-rota- 
tory. By distillation at 0*3 mm. .and crystallisation it gives the 
Z-rotatory abietic acid previously described, m. p. 158° (Ruzicka 
and Meyer, A., 1922, i, 547). It is a general rule that the abietic 
acid of low temperature colophony undergoes inversion at about 
250°, and a second inversion, becoming again d-rotatory, at 300°. 
The * first inversion is also brought about by boiling acetic acid, 
French colophony has sometimes a small positive, sometimes a 
negative rotation. The former may be accounted for by the 
isomerisation of Z-pimaric acid, which is present in French white 
resin (galipot), during the preparation of the colophony. When 
distilled in a high vacuum it behaves similarly to American colo- 
phony, but unlike the latter does not decompose Into hydrocarbon 
when distilled at 12 mm. The abietic acid obtained has, after 
recrystallisation, m. p. 159 — 161°, [a]» —59 to 63 , and appears 
identical with that from American colophony. 

From a natural Swiss pine resin, care being taken not to heat 
above 60° an abietic acid was obtained forming rectangular, 
colourless crystals, m. p. 142—144°, [4, -138? in alcohol. By 
catalytic reduction this gave a tetrahydro-derivative, m. p. 168- 
170°, [«]„ + 19°. Crystallographically this acid, appears to be 
related to the so-called Z-pimaric acid. After boiling with acetic 
acid and recrystallising it had m. p. 162-164°, [«] D - 92°, and was 
closely similar crystallographically to the high temperature abietic 
acid from American colophony, forming hemimorphic monochnic 
crystals, The angles of the crystals are very similar to those of a 
number of different abietic acids of m. p. from 155 to 180 ana 
[a]* from +3° to -180°. It seems probable that the abietic acids 
may form a wide range of mixed crystals. E* H. tt. 

Higher Terpene Compounds. XL d-Pimaric Acid and 
the Classification of the Pine Resin Acids. L. Buncu 
and Fb. Balas (Helv. Chim. Acta , 1923, 6, 677-691).- -To throw 



ORGANIC CHEMISTRY. 


i. 819 


further light on the chemical relationship between the <2-pimaric 
acid of Frenoh white resin (galipot), and the abietic acid of American 
colophony, attempts have been made to elucidate the constitution 
of the former. According to Tschugaev and Teearu (A., 1913, 
i, 726), by catalytic hydrogenation it takes up two atoms of hydrogen, 
and it is probably a tetracyclic compound containing a single un- 
saturated bond. The molecular refractions of methyl and ethyl 
(f-pimarate, however, agree with the values calculated on the assump- 
tion that the molecule contains two double bonds. Methyl d-pimar- 
ate has (P 4 9 1*030, n \ J 1*5208, and ethyl d-pimarate d 1 } 1*013, nj} 
1*5151. In each case the determinations were made on the super- 
cooled liquid. It was confirmed that only a dihydro-derivative 
of <j-pimaric acid could be obtained by hydrogenation, but an 
ozonid-c was obtained, m. p. 90° (decomp.), having the formula 
C 20 H 28 O 2 ,O 9 or Cj^H^OgjOg, which might be a triozonide of the 
unchanged d-pimaric acid or of a dehydro-acid, CgoHosOg. The 
dihydro-d-pimaric acid obtained by hydrogenation had m. p. 
239—240°, Hd +14*5° in 0*5% alcoholic solution; a less pure 
fraction had m. p. 225 — 228° and it appears that a mixture of 
dihydro-acids is formed. The acid, m, p. 239—240°, crystallises in 
rhombic plates, [a : b : c =0*681 : 1 : 1*892], and is morphologically 
ray close to d-pimaric acid, [a : b : c=0'7056 : 1 : 1*8936]. By 
dehydrogenation of d-pimaric acid with sulphur at 250°, a hydro- 
carbon was obtained, C i6 H 14 , which appears to be a dimethyl- 
phmanthrene , m. p. S6°. It forms a picrate, yellow needles, m. p. 
131 — 132°, and styphnate , m. p. 159°. When oxidised with chromic 
acid, it gives a quinon * , Cj«H 12 0 2 , red needles, m. p. 166°, which 
condenses with o-phenylenediamine to form a quinoxaline , needles, 
m. p. 194°. The pine resinic acids, can now be definitely 

divided into two groups, the abietic acid group, the members of 
which, when dehydrogenated, give retene, and the new group of 
which d-pimaric acid is the first representative. 

A number of improvements in the methods of preparation of 
d> and J-pimaric acids from galipot are described. E. H. R. 


Higher Terpene Compounds. XII. Fichtelite and the 
Stereochemistry of Hydrogenated Phenanthrene Derivatives. 

L. Ruzicka, Fr. Balas, and H. Schinz (Helv. dim. Ada - , 1923, 
6, 692 — 697). “Although fichtelite has generally been recognised 
as a hydrogenated retene the relationship has never been proved. 
Retene has now been obtained from fichtelite by heating it with 
sulphur at 180 — 250° during twenty hours. It. is pointed out that 
the formula of fichtelite is still uncertain, the choice lying between 
CigHgg and C 19 H M . The molecular refraction does not distinguish 
between the two. 


With regard to the stereochemistry of hydrogenated phenanthrene 
derivatives, it is pointed out that when the two carbon atoms co mm on 
te two rings are united by a double bond the two rings must lie 
® a plane, but when the bond between these two carbon atoms is 
single, the two rings are in different planes. In the case of a three- 
^8 system such as phenanthrene, when the system is fully hydro- 
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genated the three rings will all lie in different planes and cis-tram. 
isomerism becomes possible. In the case of dodecahydrophen- 
aftthrene derivatives containing different substituents in the two 
outer rings, another kind of isomerism becomes possible due to the 
fact that the one double bond may be situated between the first 
and second or the second and third rings. The isomerism, some- 
times of a labile nature, of retene and abietic acid derivatives may 
be due to these factors. E. H. R. 

The Synthesis of iEsculin. E. Glaser and M. Kraus 
(Biochem. Z 1923, 138, 182— m^-When jesculetin is dissolved 
in cold potassium or sodium hydroxide solution and treated with 
an acetone solution of tetra-acetylbromoglucose, according to 
Mauthner’s method (A., 1910, i, 677 ; 1911, i, 647 ; 1912, i, 570; 
1914, i, 195), (Esciddintdra-acdylglucoside, C 9 H & 0 4 *C 6 H 7 0 5 Ae 4 , i s 
obtained, in 50% yield, as white, compact, prismatic crystals, 
ni. p. 181—182°, [a]S -21°i»methyl alcohol (c=*466), iEsculin 
(sesculetinglucoside) , C d H & djP 6 H i;l 05,2H 2 0, was obtained in 60% 
yield from the tetra-acetyjfticoside by hydrolysis with baryta 
or, preferably, alcoholic aruulpnia, as white needles, m. p. 205°, 
[a]yl - 146° in methyl a^onpl (c— *0767). It loses H mols. 
H 2 0 at 100° and the rest oPits water of crystallisation at its 
melting point. Synthetic cesculin gives all the reactions of the 
natural product but does not show fluorescence. It is suggested 
that the fluorescence of the natural glucoside is due to the presence 
of traces of impurities or decomposition products, J. P. 

The Synthesis of Protocatechualdehyde Glucoside. E. 

Glaser and S. Ueberall (Biochem. £., 1923, 138, 192—197).- 

Protocatechualdehydetetra-acetylglucoside, C 7 H 5 03’C 6 H 7 0 6 Ac 4 , ob- 
tained by Mauthner’s method (cf. preceding abstract), forms white 
needles, m. p. 179—180°, [a]jj -49*5° in ethyl alcohol (c=*677). 
Hydrolysis with, baryta (used in preference to alcoholic ammonia) 
gave protocutechualdehydeylucoside , C 7 H 5 03’C 6 H 11 0 5 , in 50% yield. 
It forms white, hygroscopic needles, m. p. 73—74°, [a]jj —36*2° in 
wa ter (c=2-405), and is hydrolysed by emulsin. Evidence is 
adduced in favour of the view that the glucose residue is attached 
to the p-hydroxyl group of protocatechualdehyde. J. P. 

Constituents of Monotropa hypopitys, L. ; Preparation of 
a New Glucoside, Monotropein. Marc Bridel (Oompt. rend., 
1923, 176, 1742— 1744).— The prolonged action of emulsin on an 
alcoholic extract of Monotropa hypopitys resulted in an inversion 
of the rotation and a large increase in the percentage of reducing 
sugars. At the same time a blue colouring matter was developed. 
This behaviour pointed to the presence of a glucoside, monotropein, 
which was eventually isolated in the form of colourless and odour- 
leas prisms with a pronounced acid taste . The glucoside decomposes 
hydrogen carbonates with evolution of carbon dioxide and Has 
r a l n + 130-44°. It is hydrolysed by 3% sulphuric acid with form- 
ation of a black precipitate similar to that given by . au ^ u ^ n ’ 
the two glucosidos are by no means identical. Emulsin hydro ) 
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jnotioiropein with formation of the above-mentioned blue substance. 
r|^ e darkening of the plant on drying is to be attributed to the 
presence of the glucoside. G, F. M. 

preparation of Verbenalin. J. D. Riedel, Akt. Ges. 
(P.R.-P- 358873; from Ckem. Zentr., 1923, ii, 337). — Extracts 
from plant material are purified by precipitation with solutions of 
salts of the alkaline earths or of heavy metals. The glucoside is 
then precipitated from the filtrate with ammonia and lead acetate. 
The aqueous solution obtained after decomposition of the pre- 
cipitate is concentrated and the glucoside extracted by an organic 
solvent such as ethyl acetate. Verbenalin forms colourless prisms, 
m p 179 — 180 ° (uncorr.). G. W. R. 

Theory of Vegetable Tanning. I. Dehydration of Lyo- 
philic Sols and Gels by T annin g and its Bearing on the 
Theory of Vegetable Tanning. H. G. Bungenberg db Jong 
(Rec. trav. chim ., 1923, 42, 437— 472) —The investigations described 
deal with the following points : (l)fWhether the disperse phase 
in an aqueous solution of tannic acid has a capillary electric charge ; 
( 2 ) the mechanism of the precipitation of lyophilic bio-colloids 
with tannic acid; (3) the dehydration of an agar sol by tannic 
acid; ( 4 ) the rehydration of colloids dehydrated with tannic 
acids; ( 5 ) the character of some commercial tannic extracts; 
( 6 ) the dehydration of gels with special reference to the theory of 
vegetable tanning. 

The following results were obtained : (1) No capillary electric 
charge could lie found with carefully purified tannic acid either 
hy means of viscosimetry or cataphoresis. * (2) In general, impure 
lyophilic bio-colloids are precipitated with tannin whether they 
are negatively charged (colloid carbohydrates) or positively charged 
(proteins). Specially purified lyophilic colloids, however, are not 
usually precipitated with tannin. (3) On addition of tannin to 
sols of specially purified agar or gelatin, the latter change into 
hydrophobic systems of which the capillary electric charge remains 
unaltered ; considerable dehydration was indicated by viscosimetric 
measurements. (4) With impure lyophilic colloids the presence 
of electrolytic impurities frequently causes the capillary electric 
charge to fall below the critical value so that directly after 
dehydration precipitation by the tannin begins. Similarly with 
specially purified proteins precipitation takes place in the 
neighbourhood of the isoelectric point since here also the charge 
is below the critical value. (5) The dehydrations are connected 
with the adsorption of the tannin by the lyophilic particles and it 
is suggested that polar molecules are in general adsorbed in an 
orientated state in accordance with the views of Langmuir and 
Harkins. Hence after the adsorption the surface of the particles 
consists of feebly lyophilic phenolic groups so that there is little 
further opportunity for hydration. ( 6 ) On heating or on the 
addition of organic liquids miscible with water, rehydration occurs 
to a greater or lesser extent, as was found in making viscosimetric 
measurements with an agar sol. The degree of rehydration varies 
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with the nature of the lyophilie sol. (7) Viscoeimetric measure- 
mente with an agar sol showed that the addition of sodium hydr- 
oxide also causes rehydration, hut in this case there are no individual 
differences with lyophilie bio-colloids as the rehydration is equally 
complete in all cases, due to the neutralisation of the adsorbed 
tannin whilst the sodium tannate so formed is not adsorbed. (B) 
Commercial tanning extracts have, like tann i n, a dehydrating 
effect on lyophilie colloids. In some of these extracts charged 
lyophilie colloids are present as an impurity which are dehydrated 
by the excess of tannin, after cooling the extract. The behaviour 
of the extracts on heating, cooling, adding alcohol or sodium hydr- 
oxide, etc., agrees with this point of view. (9) Tannin has, like 
alcohol, a dehydrating effect on gels of lyophilie bio-colloids as seen 
in the case of agar. (10) Vegetable tannin is in the first place a 
physical dehydration of the lyophilie gel elements as a result of 
the adsorption of tannin. F. A. M. 

Action of Nitrous Gases on Unsaturated Compounds. 
The Action of Nitrogen Trioxide on the Monoxime of 
Benzilidenediacetyl. Otto Diels (Annalen, 1923, 432 } 1-, 
45). — Tlie action of nitrogen trioxide on benzyfidenediacetyl 
monoxime in dry ethereal solution leads to the formation of the 
bumitroso- compound, N 2 O 2 [CHPh-CH(0n)*CO*CH 2 *CNl 2 , m. p. 
118 — 120° (decomp.), in the formation of which two -0\N0 groups 
in the initial product must become hydrolysed to hydroxyl groups, 
and the compound thus produced must then undergo a Beckmann 
interconversion of the “ second type ” (Werner and Piguet, A., 
1905, i, 66; Diels and Stem, A., 1907, i, 480), with elimination 
of acetonitrile, which then condenses with the residual molecule 
with elimination of water : 

NO-CHPh-CH(OH)-CO*CMe:N*OH -NO'CHPh-CH(OH)*C0 2 H 
+MeC:N — > H 2 0+ -NO'CHPh-CH(OH)-CO*CH 2 ‘CN. 

The bisnitroso-compound is insoluble in the usual solvents in the 
cold, but on warming with neutral solvents, whereby an unstable, 
green nitroso-compound is apparently first produced, with glacial 
acetic acid, or with moist or dry acetone, or by treatment with 
cold pyridine, it passes, with evolution of gas, into a bright yellow 
compound (see below). If boiling moist acetope is used, the 
oxime (I); pale yellow crystals, m. p. 158° (decomp.), is also formed; 

this may be hydrolysed to the ketone, (H), 

transparent, rod-like crystals, m. p. 152 — 153° (decomp.), by 
means of concentrated hydrochloric acid. 

fiy-Diheto -l-phenylvahroni trile , CH^Ph’CO’CO'C^’CN (III), in- 
tensely yellow, rod-like, monoclinic holohedral crystals, m. p. 
138 — 139° (decomp.), is most conveniently prepared by the action 
of ice-cold pyridine on the bisnitroso-compound, The reactions 
of this substance, referred to hereunder as “ the yellow compound, 
are interpreted on the assumption that the diketo-nitrile (111) 
exists in tautomeric equilibrium with the enol form, 
CHPh:C(OH)-CO-CH 2 *CN (IV), 
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and that the compound may also react as the imino -lactone 
/y), The decomposition of the bisnitroso-compound proceeds* 
therefore, in two directions : 


A > CHPh*CH(OH ) *COCH a *CN 

N^ 2 <cHPh*CH(OH)‘CO‘CH2*CN 


2CHPh!C< 

(V.) 


COCH 


20H*N:CPh-C< CO ‘V H 2 
^O-CnSG 


inra 


the nature of the solvent determining which kind of decomposition 
yill predominate. 

Oxidation of the yellow compound in chloroform solution by 
means of ozone, and decomposition of the ozonides by means of 
boiling water, gives benzoic acid and dibenzylidene diperoxide, 
derived, through benzaldehyde, from the benzylidene part of the 
molecule (IV); the remainder of the molecule is completely 
destroyed. 

The reduction of the yellow compound by means of zinc dust 
and hydrochloric acid in aqueous methyl-alcoholic solution gives 
T hydroxy-$-keto-$-phenylvaleronitrile, CH 2 Ph-CH(OH) > CO-CH 2 *CN 
(VI), colourless, glistening needles, m. p. 101 — 105°, for which, 

however, the formula CH 2 Ph , C<^^' 1 (VII) is preferred, 

the keto form of which, CH 2 Ph-CH<^°'V^ T (VIII), may algo 

U C.rsxi 

he capable of existence. This reduction product gives a benzoate, 
stout crystals, m. p, 54*5°, and dissolves unchanged in concentrated 
hydrochloric acid. It is decomposed by boiling with dilute aqueous 
alkali hydroxide, with evolution of ammonia ; it reduces Fehling’s 
solution or ammoniacal silver nitrate in the cold. In contrast to 
the yellow compound (see below), the reduction product does not 
form an additive compound with aniline or phenylhydrazine. 
When it is heated at 140°, carbon monoxide and toluene are evolved ; 
the residue from this experiment, or the reduction product itself, 
gives phenylacetic acid, when oxidised by means of ozone. The 
reduction product spontaneously undergoes oxidation, accom- 
panied by liquefaction, in contact with air, or rapidly in an 
atmosphere of oxygen; phenylacetic acid (the chief product), 
benzaldehyde, benzyl alcohol, acetic acid, and an indefinite nitro- 
genous residue are formed, the main reaction probably being: 
(VH)-j-0 2 +2H 8 0=C0 a +NH 3 +CH a Ph-C0 2 H+Me-C0 a H. 

When the yellow compound is boiled with benzene for three 
hours, an equivalent quantity of carbon monoxide is evolved, 
with formation of a compound, white, matted crystals, 

m - P- 189° (decomp.), together with a viscous, reddish-orange 
gum. The action of hydrochloric acid and acetic acid at 150° 
on the compound C 29 H 35 0»N 2 gives a compound , C^H 21 0 2 N, 
elongated prisms, m. p. 175 , which is gradually decomposed by 
boiling with concentrated potassium hydroxide solution, but 
without the evolution of ammonia. 
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The yellow compound forms additive compounds with methyl 
or ethyl alcohol, aniline, o-phenylenediamine, or phenylhydrazine. 
Since these products are colourless, it is suggested that addition 
occurs at the double bond of the individual (yHI). The compound f 
CjjH^OgN, from methyl alcohol, gradually dissociates, when kept 
in a vacuum. The compound, C 17 H 16 0 2 N 2 , m. p. 121—122° 
(decomp.), from aniline, and the compound, CjJIj-O^Ng, m. p 
118 — 119°, from o-phenylenediamine, behave as salts, being decom- 
posed in the presence of acids, with reproduction of the yellow 

4 rp, M A NHPh-NHv.p^CO-CHg jtxt\ 

compound. The compound, cftjPli^ U“C*NH 

123 — 124°, from the yellow compound and phenylhydrazine in cold 
alcoholic solution, breaks down, in boiling toluene solution, with 
evolution of carbon monoxide, and formation of the phenylhydiazidc 
of phenylacetic acid, CH 2 Ph*CO*NH*NHPh. 

At higher temperatures, strong amine bases are able to cause 
the elimination of benzaldehyde from the yellow compound. Thus 
benzaldehydephenylhydrazone is formed when the yellow com- 
pound and phenylhydrazine are boiled in alcoholic solution. When 
the yellow compound is boiled with aqueous alcoholic ammonia, 
free benzaldehyde is formed, together with a compound (X), 
ra. p. 175°, which reduces cold ammoniacal silver nitrate or warm 
Pehling’s solution, is insoluble in acids, but soluble in cold dilute 
alkali, and is decomposed, w r ith elimination of ammonia, by means 
of warm, dilute alkali. It is evidently formed according lo the 
scheme : 

CHPh:C<^°;g H +H 2 0=l*h-CHO+CH 2 <^g H 
(or OH-CH 2 'CO-CH 2 -CN) 

Ph-CH0+2CH 2 <^V^=H 2 0+CHPh(cH<^-V H ^(X). 

It gives a diacetyl derivative, m. p. 96°, and an additive compound, 
white, matted crystals, m. p. 207°, with one molecule of phenyl- 
carbimide. The same compound is produced, together with 
benzylidene-ethylamine, by the action of aqueous ethylamine on 
the yellow compound. 

The yellow compound, reacting in the open-chain form (111), 
shows certain characteristic properties of nitriles. Thus, when 
fused with phosphorus pentaehloride, it forms a colourless additive 
compound, which is soluble in ether, but is dissociated in the 
presence of water. A pale yellowish-red additive compound is 
likewise formed when the yellow compound and acetyl chloride 
are boiled with zinc chloride. Moreover, when the yellow com- 
pound and resorcinol are treated, in ethereal solution, in the presence 
of zinc chloride, with anhydrous hydrogen chloride, a 
additive compound, white needles or prisms, m. p. 200^-20 > 
■f CBL-CN, colourless prisms, m. p. 150° (decomp.), is produced. 
The colourless reduction product (VI), or (VII) (VIII), does n 
undergo this reaction, presumably owing to the greater sta i j 
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0 f the imino-tactone phase (VII), or (VIII). The existence of the 
nitrile radicle in the yellow compound is also indicated by its 
behaviour when gently warmed with glacial acetic acid. Carbon 
monoxide is rapidly evolved, with formation of $y-diketo-§-phmyl 
acid, white, matted needles, m. p. 168°, copper salt, hard, 
prisms, methyl ester, b. p. 105 — 110°/0'6 mm. Dping the 
production of this acid, a small quantity of phenylacetic acid is 
also formed; hence the generation of carbon monoxide. The 
diketo-acid gives benzaldehyde, and benzoic, oxalic, and acetic 
acids, when oxidised by means of ozone.* It is decomposed by 
boiling with 95% formic acid into acetic and phenylpyruvic acids. 
4 similar fission occurs when the acid is warmed with aqueous 
phenylhydrazine acetate, with production of phenylpyruvic acid 
phenylhydrazone. The action of boiling anhydrous formic acid 
on the yellow compound is very similar; phenylpyruvic acid is 
produced, but partly decomposes, with elimination of carbon 
monoxide, and formation of phenylacetic acid. 

A somewhat complicated reaction occurs when the yellow com- 
pound is boiled with a mixture of acetic acid and hydrochloric acid. 
Carbon monoxide, and some carbon dioxide, are eliminated, with 
production of phenylacetic acid and a dibasic acid , C 2a H 18 0 5 N, 
glistening, matted leaflets, m. p. 204° (decomp.), acid pyridine 
salt, m. p. 182°, acid aniline salt, m. p. 187 — 188° (decomp.), in the 
formation of which three molecules of the yellow compound 
obviously participate. Its constitution has not, however, been 
elucidated. 

The prolonged action of aqueous-ethereal hydrochloric acid on 
the yellow compound gives oxalic acid, whilst with boiling acetic 
anhydride, phenylacetic anhydride is produced. W. S. N. 


V" 


The Autoxidation of l-Acetyl-/?-naphthol. K. Fries and 
H. Ehlers (Ber. t 1923, 56, [B], 1304— 1308).— It has been shown 
previously that 2-acetyl-a-naphthol 

/ \ undergoes a peculiar autoxidation in 

I. OH alkaline solution when the amount of 

\_0(K * alkali does not exceed a certain limi t 

(r ^*\ /«0 (cf. Fries and Leue, A., 1922, i, 462). 

Similar observations are now recorded 

\ y with the isomeric 1 -acetyl -£-naphthoi 

which yields acetic acid and a substance, 
GgjHuO*, to which, on account of its synthesis and reactions, the 
annexed constitution is assigned. 

An improved method for the preparation of 1 -acetyl- (3-naphthol 
is described in detail (cf. Fries and Frellstedt, A., 1921, i, 423). 

When a solution of l-acetyl-3-naphthol in the requisite amount 
of aqueous sodium hydroxide solution is evaporated to dryness 
in an open dish, the compound , C 22 H 12 0 4 (see above), is obtained 
as slender, brilliant red needles, m. p. 308° after darkening at 260° ; 
the mbcihoxy- derivative crystallises in reddish-brown needles, 
m ; P* -43°. The parent substance is decomposed by coiling aniline 
into 4 : 5-benzocuraaran-3-one and anilino-p-naphthaquinone. It 
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.is produced synthetically from 4 : 5-benzocumaran-B-one and 3-hydr. 
oxy-1 : 4-naphthaquinone-4-anil in the presence of boiling glacial 
acetic acid or, less advantageously, from 4 : 5-benzocumaran.3. 0ne 
and p-naphthaquinone in boiling alco- 
y\ holic solution ; the production of smaller 

[ I AcO OAc amounts of blue and green substances 

\/\_00 / — \ is also observed (cf. this vol., i, 829 ) 

I J__o >C \ The compound, is convert^ 

\/ / — \ by acetic anhydride containing a little 

\ s concentrated sulphuric acid into the 
triacetate (annexed formula), colourless 
needles, m. p. 223°, which loses acetic anhydride at 150° and passes 
into the yellow monoacelate . 

4 : 5-Benzocumaran-3-one is conveniently prepared by the sue. 
cessive action of phosphorus pentachloride and aluminium chloride 
on the p-naphthyl ether of glycollie acid in the presence of benzene. 

4-Bromo-2-acetyl-a-naphthol is unaffected by oxygen in the 
presence of an equivalent amount of aqueous sodium hydroxide 
solution or by lead peroxide in the presence of boiling glacial acetic 
acid. It is converted by nitric acid ( d 1*5) and glacial acetic acid 
into 4 -nitro- 2 -acet 3 d-a-naphthol, yellow needles, m. p. 159°. Under 
similar conditions, 4 -bromo- 2 -ethyba-naphthol is transformed into 
2 ethyl -1 : 4-naphthaquinone. H t W. 


Thioflavanones, Thiochromanones, and Thiochromanols. 

F. Arndt [with W. Flemming, E. Scholz, and V. Lowensohs] 
{Ber., 1923, 56, [B], 1269— 1279).— The recent publications of 
Krollpfeiffer and Schafer (this vol., i, 343) and of Zahn (this vol, 
i, 375 ) have caused the authors to publish an account of work which 
is not quite completed, 

p-p -Tolylthiol- ^-phenyl propionic acid, C^H^McS’CHPh'CHo'COgH, 
colourless needles, m. p, 106°, is prepared in 63% yield by the 
action of a mixture of saturated solutions of hydrogen bromide 


and hydrogen chloride in glacial acetic acid on cinnamic acid 
and p-thioc resol at 100 °; it is purified by means of its sparingly 
soluble sodium salt, p - Phe n ylthi 0 / - p - phe.n yl f/ropion ic aad, coarse, 
colourless needles, m. p. 85 — 86°, is prepared in an analogous 
manner. Ring closure with the p-tolyl acid is effected by heating 
it on the water bath with phosphoryl chloride wiiereby 6 -methyl 

thioflavanone, C 6 II 1 Me<[; 0 'Vjlj il , colourless needles, m. p. 96°, is 
b CHrh 

obtained. The reaction can also he effected by the action of 
phosphoric oxide in the presence of boiling benzene, but, in this 

case, 6 -methylthioflavone, C G H 4 Me<^^ n^, m. p. 149 150 


(Ruhemann [A., 1913, i, 1374] gives m. p. 153—154°) is also pro- 
duced by some unexplained process of oxidation, 
crystallises in coarse, colourless needles, m. p. 55 — 56°. 6 -Aletny- 
thioflavanone condenses with benzaldehyde in the presence o 

hydrogen chloride to yield 3 * benzylidene-6-methylthiofiavanon , 

m. p. 108 — 109°, identical with the product described previous y 
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v v von Auwers and Arndt (A., 1909, i, 668). 3-Benzylidenetkio- 
Zvanme forms pale yellow crystals, m. p. 182—133°. The phenyl- 


Mrazone of 6-methylthioflavanone crystallises in long, colourless 
needles, m. P- 200°. 

The conversion of the thioflavanones into thioflavanols has not 
yet been successfully accomplished. The conversion of the former 
j rlt0 o x imino - d eri vatives by amyl nitrite and hydrochloric acid 
or 0 ther agents does not take place to an appreciable extent under 
o^cl conditions, whereas under more drastic treatment oxidative 
elimination of benzoic acid occurs with formation of the thio- 

naphthenquinone, C 6 H 4 Me<^?^>CO, pale red needles, m. p. 

j 45 146°. The change gives another example of the tendency 

0 f the thionaphthen ring to contraction. On the other hand, the 
thioflavanones condense smoothly with nitrosobenzene or p-nitroso- 
dimethylaniline, whereby 6 - m ethylthi oflava a 0 / -p - di m ei hylami noanil, 

C 6 H 4 Me<Cg^^^ 6 ^ 4 ^ e 2, lustrous, brownish-red leaflets, m. p. 

166—167°, thioflawnol-p-dimethylaminoanil, m. p. 124 — 125°, and 
two stereoisomeric forms of 6-methylthioflava nolmil , m. p. 91 — 92°, 
and yellow needles, in. p. 172 — 173°, are isolated. Fission of the 
p.dimethylammoanils could not be effected, whereas the simpler 
anils regenerated the thioflavanones. 

[i-p -Tolylihiolpropionic acid, C 6 II 4 Me*S , CH 2 , CH 2 ’C0 2 H, lustrous 
crystals, m. p. 70°, is obtained in almost quantitative yield by the 
action of p-tolylthiol dissolved in aqueous sodium hydroxide solution 
on p*chloropropionic acid (the preparation of the latter is described 
in detail). p - Phenylthiolpropio nic acid crystallises in colourless 
leaflets, m. p. 58°. Ring closure of the substituted propionic acids 
is simply and almost quantitatively effected by concentrated 

CO*CH 

sulphuric acid, whereby Q-methylthiockromanonc, 0 6 H 3 Me<Cg 

colourless, crystalline leaflets, m. p. 41°, and thiochromanone , 
colourless leaflets, m. p. 28°, are obtained. The. benzylidene deriv- 
ative of 6-methylthiochromanone crystallises in coarse, yellow r 
needles, ru. p. 119-5°; it yields an additive product with hydrogen 
chloride, needles, in. p. 164°. The p - dimet hylami noanils of 6-methyl- 
thiochromanol, brownish-red crystals, in. p. 193°, and of thio- 
chromanol, m. p. 142°, are described. Fission of the respective 
anils by boiling sulphuric acid (50 — 60%) leads to the production 

of 6-methylthiochromonol, C G H 3 Me<^ u 1 1 , coarse, pale yellow 

CH 

crystals, m. p. 167 — 168°, and thiochrommwl, transparent, pale 
yellow needles, m. p. 172°. 

Attention is directed to the advantages of vacuum sublimation 
35 a means of purifying organic compounds and various forms of 
apparatus are described in detail. H. W. 


4-Hydroxyhomothionaphthen (4-Ketoisothiochroman ) . 

huDOLF Lesser and Alice Mehrlander (Ber. t 1923, 56, [ B ], 
1642— 1648). — The preparation^ of 4-hydroxyhomothionaphthen 
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[4 -hydroxy -2 : l-benzthiopyran] (4-ketotsothiochroman), 

o.=.<S3"- « <*<3T 

is described. The substance does not usually resemble (J-hydioxy. 
thionaphthen in its behaviour, and reacts generally in the ketoni c 
form. 

iS-Benzylthiolacetic acid, CHgPh'S-CH^CO^, m. p, 62 — 03° } 
after previous softening, is obtained by the condensation of benzyl 
mercaptan with chloroacetic acid or as its ethyl ester, b. p. 15^ 
157°/11 mm., by use of ethyl chloroacetate. The barium salt 
(CgHaOjjS^Ba^fiaO, lustrous, colourless platelets and the copp^ 
salt (+2H 2 0), pale bluish -green needles, are described. The acid 
is converted by thionyl chloride into benzylthiolacetyl chloride , 
a colourless, viscous liquid, b. p. 144 — 145°/11 mm. The latter 
substance Is converted by aluminium chloride in the presence of 
nitrobenzene into 4- hydroxy-2 : l-benzthiopyran , colourless leaflets, 
m. p. 60—61° after previous softening. The corresponding oxime 1 
C^HjONS, crystallises in pale yellow needles, m. p. 134- — 135°; 
it yields a sparingly soluble sodium salt. The benzoyl derivative 
of the oxime, C 16 H 13 0 2 NS, forms colourless needles, m. p, 147^ 
148°. 4-Hydroxy-2 : l-benzthiopyran yields a p -nitropfonylhydr- 
azone , red needles, m. p. 214°, and a kelazine, O^HgSiN'NISgHjS, 
slender, yellow needles, m. p. 229° after previous softening and 
darkening. BenzeneazoA-hydroxy-2: l-benzthiopyran crystallises in 
pale red needles or rod lets, in. p. 139°. The action of p-nitroso- 
dimethylaniline on 4-hydroxy-2 : l-benzthiopyran in alcoholic 
solution in the presence of potassium hydroxide leads to the form- 
ation of p-dimethylaminophenylbishydroxy-2 : 1 - benzthiopyranykmin t, 

(C 6 H4<™j‘ H f j>C) 2 N-C c H 1 -NMt' 2 , m. p. 175-176°; the soiim 

and calcium salts are described. BromoA-hydroxy-2 : l-benzthio- 
pyran , C 9 H 7 OBrS, unstable, colourless, rhombohedral crystals, 
m. p. 89—90°, is obtained by the action of bromine on the naphlhen 
dissolved in carbon disulphide. 

o -Cyanobenzylthiolacetic acid, well-defined plates, m. p. 118 — 119°, 
is prepared by the action of o>- thiol acetic acid on o-cyanobenzyl 
chloride in the presence of potassium hydroxide ii; aqueous-alcoholic 
solution ; the corresponding amide, CN*C 0 H 4 , CH 2 *S*CH 2 , CO'NH 2 , 
crystallises in colourless needles, m. p. 112—113°. o -Carhoxy- 
benzylthiolacetic acid , C0 2 H'C 6 H 4 *CH 2 'S , CH 2 *C0 2 H, colourless 
needles, m. p. 146 — 147°, is prepared by the action of aqueous 
sodium hydroxide solution (20%) on the corresponding nitrile, 
it is converted by boiling acetic anhydride and potassium acetate 
into <l-acetoxy-2: l-benzthiopyran, pale yellow crystals, m. p. 

95°, which is converted by sodium hydroxide solution into 4- hydroxy- 
2 : l-benzthiopyran. ... , 

Benzylthiolacetic acid dissolved in glacial acetic acid is oxidised 
by hydrogen peroxide (30%) to benzylsulphoneacetic oci , 
CH 2 Ph*S0 2 *CH 2 *C0 2 H, lustrous platelets, m. p. 137-138 alter 
alight previous softening ; the ammonium salt, silver salt, colour 
needles and the dihydrated copper salt are described. 
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chtoridz forme colourless crystals, m. p. 95° (indefinite) ; the amide, 
colourless leaflets, m. p. 177 — -178°, and the anilide , pale yellow, 
slender needles, m. p. 171°, were prepared. The action of alu- 
minium chloride on the chloride in the presence of nitrobenzene 
— <«*s total decomposition of the sulphone, H. W. 


Dinaphthatluoplien. I. The Action of Sulphuric Acid on 
pinaphthathiophen, K. Dziewonski and M. Prokopczuk 
jp# Zjazd Ckemikow Polskich, 1923, 5b). — The sulphonation of 
dinaphthathiophen, is shown to be a reaction of extreme 

compl^xi^y . The nature of the products depends on the con- 
ditions of the process, and the products consist of sulphonic acids, 
oxidation, polymerisation, and condensation products of the 
various compounds formed, the following substances being isolated : 

(yftfASp VW*. C 48 H 2 o 0 3 S3, C 4s H O A C 7 oH 24 0 12 S<$ t 

CjgH 4 oO ffl S 7 . these are intensely coloured substances, the colours 
ranging from orange to black, and appear to be sulphonic acids, 
quinone -sulphonic acids, and sulphonosulphonic acids. They have 
the property of dyeing animal fibres, in some cases without the 
use of a mordant. R, T. 

Indigoid Compounds from 3-Hydroxy-l : 4-naphthaquin- 
one-4-anil and Benzocumaranones or Oxythionaphthen. 

K. Fries and H. Ehlees (Ber. t 1923, 56, [B], 1308—1319).— 
During the synthesis of the products obtained by the autoxidation 
of 2- acetyl- a-naphthol (Fries and Leuc, A., 1922, i, 462) and 
1-acetyl-p-naphthol (Fries and Ehlers, this vol., i, 825), the form- 
ation of minor amounts of blue and green compounds is invariably 
observed. The nature of these products has been elucidated and 
a series of analogous substances prepared. 

The condensation of 3-hydroxythionaphthen with 2-hydroxy- 
1 : 4-naphthaquinone-4-anil in the presence of boiling glacial acetic 
acid leads to the formation of 3-hydroxy-4-keto-l-(oxythionaph- 
thenyIidene)dihydronaphthalene (Sachs and Oholm, A., 1914, 
j, 552), red needles, m. p. 224°. With anilino-fS-naphthaquinone 
in the presence of alcohol and acetic anhydride, hydroxythionaph- 
then gives 2 -thmiaphthen -2' -hydroxy naphthalene- V -in dolignone-i* -anil 
[4 ■ anilo - 2 - hydroxy - l-{oxythionaphthe7iylidev€)dihydronaphthalene] 
(annexed formula), dark red leaflets, 
m. p. 242°. 3-Hydroxythionaphthen 
!NPh and 2-anilino-l : 4-naphthaquinone-4- 
anil yield 3-aniIino-4-keto-l-(thionaph- 
thenylidenejdihydronaphthalene, long, 
dark blue needles, m. p. 234°, which 
a converted by alcoholic potassium hydroxide solution into aniline 
and the corresponding 3-hydroxy-compound (described above) ; it 
can also he obtained by acting on the latter with aniline. 

4- Aniline - 1 - keto - 2 - (thionaphthenylidene)dihydronaphthaiene, 
greenish-blue or bronzy needles, in. p. about 224° (decomp.), is 
prepared from hydroxythionaphthen and 2-methoxy-l : 4-naphtha- 
Timone-4-anil in the presence of boiling glacial acetic acid ; the 
corresponding acetyl derivative crystallises in pale red, lustrous 


OH 

c 6 h,< c s °>c:/^\' 


/' 
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needles, m. p. 174°, The parent substance is converted by boiling 
aniline into 2-anilino-l : 4-naphthaquinone-4-anil. 5 

5-Bromo-6 : 7-benzocumaran-3-one and anilino*p-naphthaquinone 
yield 2-hydroxyA-keto-l-(5'-bromo-z$‘benzcumaronylidene.)dihydr<). 

naphthalene (annexed formula), lustrous 
yv _pH red needles, in. p. 310° (decomp,) after 

® r j Y CO >c/ _ \o incipient darkening at 285°. The corre. 

A J — v *\ = /* sponding 3-amimo-derivative crystallises, 

\ \ / \ in blue needles, m. p. 270° (decomp.). 

I J \ / 4 : 5-Benzocumaranone and 3-anilino- 

'' naphthaquinoneanil react in boiling 

glacial acetic acid solution to yield 3 -anilin oA-keto - 1 * ( u$-benzcumr* 
onylidene)dihydronapfUhalene (annexed 
/\ formula), blue needles, m. p. 280° 

j I NHPk (decomp.), and the green substance 

\/\_0Q y=v identical with that derived from benzo- 

\ | 0 >C:< W :0 cumaranone and 3-methoxy-l : 4-napk 

\/ thaquinone-4-anil . 

<f y 4 : 5-Benzocumaran-2-one and 3- 

methoxy-1 : 4-naphthaquinone-4-am] 
yield 4c-anilino-l-keio-2-(oL$-benzcumaronylidene)dihydrona>phthaknz 
(annexed formula), slender, dark green 
/\ needles, m. p. about 280° (decomp.), 

j ] O 4-AnUinoA-kdo-2-(5'-foorno-oL$-benzws 

\/\_0(v t /\/\ maronylidene)dihydronaphthalen e crystal- 

| In || | Uses in slender, green needles, decomp. 

\/ kj\) 232°. 

iNHPh 2 : 3-Dichloro-l :4-naphthaquinone con- 
denses very readily with hydroxythio 
naphthen in alcoholic solution in the presence of a little alkali 
hydroxide; the primary product of the action is very readily 
converted by atmospheric oxygen into the 
0 substance, C 26 H 12 0 4 S 2 (annexed constitu- 

/\/\ ) tion), slender, almost black needles, m, p, 

|‘^S— I I above 360°. In a similar manner, 2:3- 
j dichloro-1 : 4-naphthaquinone and benzo- 

|.„ /S — (i cumaranone give the compound , Gjfiifi* 
\ /V/’^COA J slender, dark violet needles, m. p. above 
v \/ 360°. 2-Chloro-3-anilino-l : 4-naphthaquin- 

one gives the substance , C^HyjOjNS, dark 
red needles, m. p. above 360°, with hydro xythionaphthen ami the 
compound, C 2fl H 15 0 4 N, slender, brilliant red needles, m. p. above 
360°, with 4 : 5-benzocumaran-2-one. B. W. 


W 

NHPh 




Method of Preparation of some Crystalline Alkaloidal 
Bismuthic Iodides. Maurice Francois and Louis Gasan 
Bla*c (Bull Soc. chim 1923, [iv], 33, 640-654)-* -Details are 
given of the methods of preparation and analysis of nu ™^ u , 
crystalline alkaloidal bismuthic iodides (cf. A., 1922, l, 
which a general description has already been given. An acC 
estimation of the alkaloid, the iodine, and the bismuth in 
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compounds was achieved by dissolving the substance in a solution 
0 f sodium tartrate containing an excess of sodium hydroxide. The 
iodine was thereby converted into alkali iodide and was estimated 
jg gilver iodide, the bismuth dissolved as sodium bismuthyl tartrate, 
ajid was estimated by precipitation from this solution as sulphide 
and weighing as oxide,^ whilst the alkaloid was extracted in the 
usual way with an immiscible organic solvent. In the preparation 
of the compounds the general method (Zac. cit.) is followed with 
guch modifications in detail as are necessitated by reason of their 
Cerent solubilities. Full particulars are given of the prepar- 
ation and composition of the bismuthic-iodides of caffeine, theo- 
bromine, nicotine, sparteine, arecoline, pilocarpine, atropine, quinine, 
morphine, codeine, and also of aniline (Bilg^fNIhjPhjIil)^, pyridine 
and quinoline, of analogous composition. In general, the bismuthi- 
iodides of t he monoacidic alkaloids have the constitution 
(Bff 3 ) 4 (Alk.HI) 3 , whilst the diacid alkaloids form compounds of 
the type (BiI 3 )gAlk.HL G. F. M. 


The Constitution of Eserine. Max Polonovski and Michel 
Polonovski (Comjpt. rend., 1923, 176, 1896— 1898). —The existence 
of an ethylenic linking in the pyrrole nucleus in etheseroline, and the 
ready formation, by the latter, of a methiodide, can only be 
explained by assuming the presence of a hydroindole structure 
(see below). The authors suggest provisionally three formula 
(I, II, and III) for eseroline, which agree better with its chemical 
behaviour than formulae hitherto proposed for that substance. 
The degradation of eseroline to etheseroline, according to each 
formula, can be probably represented by the following schemes : 


H CILj 

— f/W 
M MlU/Cwk 

E NMe CH, 


H 


f N — c-ch:ch,' 


HNMe 


(a.) o: 


CH 


■CH 

C-CH 


NMe I 
NMe CH, 

W 


H 

fH CH 

0H C/I\/ C ' CH 2' CH:CH 2- 

OH NMe 


H CH, 

f ' H — c /, ' n -ch 2 

“^VkA/^ 

H NMe NMe 


H 


OH! 


— C‘Ch 2 *ch:ch2 
i i ^ 0H 


HNMe 


E. E. T. 


and its Alcoholate. Max Polonovski 
m Michel Polonovski ( Compt . rend., 1923, 177, 127—129; 
his voL, i, 700).— Eseretholemethine, hitherto regarded as an 



i. 832 ABSTRACTS OF CHEMICAL PAPERS. 

anhydro-base, actually behaves as if a free hydroxyl group ffere 
present. Thus hydriodic acid readily converts it into eserethole 
methiodide, and all of its derivatives contain one molecule of waW 
which cannot in every case be considered simply as solvent of 
crystallisation. This view is supported by experiments on the 
conversion of the methine into the hydrochloride. If eserethole 
methochloride (I) is treated with alcoholic sodium ethoxide (1 mol 1 
in absence of water, an ethoxide, (II) is formed (an oil, [a] D 
which is sparingly soluble in water, but, on heating in aqueous 
suspension, is converted into the methine (III), m. p. 89° : 

<10 R<£>NMe 3 a— > (II.) -9- (III.) R<^. 

. E. E. T. 

Some Bases of the Tropacocaine Type derived from 
i/z-Pelletierine. Georges Tanret (Compt. rend., 1923, 176 
1659 — 1662). — n-Methylgranatoline was obtained from i/'-peUetierine 
by reduction with sodium and absolute alcohol and was used as 
a starting point in the work described. Benzoylmethylgranatdm 
NMe*C 7 H 12 # CH’OBz, was obtained by the action of a benzene 
solution of benzoyl chloride at 100° (cf. Ciamician and Silber 
A., 1894, i, 154) and is an almost colourless oil, b. p. 230°/24 mm.| 
yielding a sulphate, m. p. 181°, a nitrate , m. p. 227°, and a meth- 
iodide, m. p. above 300°. It has marked physiological properties, 
and experimental detail with respect to these is given. Cinnamoijl 
methylgranatoline, prepared by means of cinnamoyl chloride, readily 
forms crystals, m. p. 62—63°. p -Nitrobenzoylmetkylgranalolm, 
from p-nitrobenzoyl chloride, forms pale yellow crystals, m. p, 
14$ — 150°, and yields a hydrochloride , white needles, p -Amino- 
benzoylmethylgranatoUne was obtained from the nitro-derivative 
by reduction with iron and acetic acid, and forms white crystals, 
m. p, 194 — 196°. The general conclusion is drawn from a study 
of the local anaesthetic properties of these substances that the 
double piperidine ring of homotropacocaine yields derivatives of 
more marked action than those obtained from the piperidine- 
pyrrolidine nucleus of tropacocaine. H. J. E. 

Complex Ammonium Salts. G. Spacu and R. Ripan (M 
Bog. Cluj , 1922, 1, 473—496; from Chem. Mr,, 1923, 

i*, 674- — 676 ; cf. this vol., i, 96, and ii, 72). — The following complex 
salts are described ; copper Mrapyridine ammonium sulphate, 
Cu( 0 6 NH 6 ) 4 (NH 4 S0 4 ) 2 , a blue, crystalline powder prepared from 
anhydrous pyridine and copper ammonium sulphate ; it is unstable 
in air, losing pyridine on exposure. Copper hexammine ammonium 
sulphate , Cu(NH 3 ) 6 (NH 4 S0 4 ) 2 , is a blue, crystalline powder formed 
by the action of dry ammonia on the copper tetrapyridine ammonium 
sulphate ; it is unstable in air. Copper triaquotribenzyla mm 
ammonium sulphate , Cu(NH 2 »CH 2 Ph)o(H ? 0) s (NH 4 S0 4 ) 2 , a blue 

powder obtained by the action of benzylamine on copper ammonium 

sulphate, and copper tribenzylamine ammonium sulphate, 
Cu(NH 2 -CH 2 Ph) 3 (NH 4 S0 4 ) 2 , 
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stained similarly, *sing excess of benzylamine, are both stable 
in air. Copper tetrapyridme potassium sulphate, 
Cu(C { NH s ) 4 (KSOA, 

prepared by the aetion of anhydrous pyridine on copper potassium 
ndphate, is a blue, crystalline powder. Copper tribenzulamine 
phriim sulphate, CutNHj-CHjHr^KSOA, a blue, cr^talline 
powder stable m air Cobalt tdm-wpuodipjridim ammonium subhate. 

a erystalline powder, unstable 
in air. Cobalt dtaquodibenzyUmine ammonium sulvhate 

Co(NH 1 CH 4 Ph) s (H l O) 4 ( N H 4 s6X ' 

* red. cr £ s ^ri?u powder. AbcW aquopentapyridim potassium 
dphde, Mi(05Wti 5 )5,H 2 O,(KSO 4 ) 2 , a green, crystalline powder. 
flickd diaqwdtbenzylamne potassium sulphate, 

NitNH.-CHjPhWHjO^tKSOi),, 

i town, crystalline powder, stable in air. Zinc tetra-aquodipyridine 
ammonium Za(C 6 NH 5 ) 2 (H 2 0) 4 (NH 4 S04) 2 , a white, crystal- 

line ^powder, unstable in air. Zinc tdra-aquodipyridine potassium 
sulphate, Zn(C 5 NIR) 2 (H 2 0) 4 (K£0 4 ) 2 , a colourless, crystalline powder 
I unstable in air. Zinc dibenzylamine potassium sulphate 

Zn(m 2 -CH 2 Ph) 2 (KS0 4 ) 2 , 1 

a white, crystalline powder stable in air. Manganese diaquodi- 
benzylamine ammonium sulphate, 

^ ii M n (NII 2 -CH 2 p h) 2 (H 2 0) 2 (NH 4 S0 1 ) 2l 

a white, crystalline powder, stable in. air. Cadmium tetra-aouo- 
lihmyfamine ammonium sulphate , ^ 

Cd(NH 2 -CH 2 Pb) 2 (H 2 0) 4 (NH 4 S0 4 ),H 2 0, 

a white, amorphous powder, stable in air. 6. R. 

Preparation of the Homologues of Isatin. Preparation 
of 5-Bromo-7-methylisatin. (Mlle) Maecelle Ressy and 
ASDB& P. Oetodocstj {Bull. Soc. chim. } 1923, [iv], 33, 637—640).— 
5-Bromo-7-methylisatin was synthesised from o-toluidine on the 
lines of Staudinger’s synthesis of isatin from aniline. o-Toluidine 
was acetyiated, and the acetyl-o-toluidide, m. p. 107°, gave on 
bromination aeetyLp-bromo-o-toluide, m. p. 156*7°. The corre- 
sponding benzoyl compound melted at 115°. On hydrolysis of 
either of these compounds, p-bromo -o-toluidine was obtained, m. p. 
57 . Condensation of the hydrochloride of this base with hydroiyl- 
aonne hydrwhioride and chloral hydrate gave a yellow product, 
the dibromodi-o-tolylamidine of the oxime of glyoxalic acid, which 

At ™ 11110 oximi7U >^^bronw-oMuidide i 

sHgMeBr’NH’CO’CHJ'fOH, m. p. 181°. On warming this sub- 
tance with sulphuric acid, a violet-blue solution was obtained 
TJv* h Wa ^ r I )reci P iUted the desired o-bromo-1 -mdhylisatin, 
hn /\™ d V™™’ P* 240°. Its phenylhydrazone 
than .’,f n d lts ox ww at 249°. Its colour is much deeper 

either ^atin or methylisatin owing to the accumulation 
auxochromes and the increased molecular weight. G, P. M. 

01 0X6 l8at0 S enS - P. RUGGLh A. 

< and W. I^OKHAEM (Heiv. Chim. Acta, 1923, 6, 694- 
Tol c ’ ** — When 6-nifero-2-phenylisatogen is boiled 

™ v - 1 - gg 
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with acetyl chloride a yellow additive com^feund ia formed with 
one mol. of acetyl chloride, probably having the formula 

N0 2 -C 6Hl <^— >CPh C l. 

It crystallises in large, transparent prisms decomposing between 
145° and 160° and is very sensitive to moisture, by which it j s 
* decomposed into its constituents. By ice, it is decomposed with 
formation of Q-niiro-2-hydroxy- 1 -aceioxy-2 -plwiyliaatogen, 

N0 2 *C 6 H 4 <^Q Ac j | >CPh‘0H, 

yellow needles, decomposing at 125°. This compound, which is 
more stable than the acetyl chloride compound, cannot be prepared 
directly from its constituents. The acetyl chloride compound 
reacts with p-nitroaniline, forming the compound, 

N0 3 -C 6 H 4<N(OAc)> ^<N HC 9 H 4 -N0 2 ’ 
m. p. 214°. In the same way, it reacts with methyl alcohol, forcing 
a compound, in. p. 164 5°, and with ethyl alcohol, forming a com- 
pound, m. p. 144*5 — 145°; in each case the chlorine atom attached 
to carbon is probably replaced by the alkyloxyl group. Acetic 
anhydride also forms an additive compound when boiled with 
6-nitro-2-phenylisatogen, but the reaction is incomplete. The 
compound forms yellow needles, m. p. 195 '198°, when heated 

quickly ; it probably has the formula NO 2 *C 6 H 4 < C-^^Q^ c ^CPh , 0Ac 1 

Cold ethyl alcohol saturated with hydrochloric acid also forms 
an additive compound with 6*nitro-2-phenylisatogen, 

NO s -C,H t <g^“>CPh-OEt. 

yellow needles, decomposing at 80 — 90° into its constituents. Hub 
is isomeric with the compound formed with ethyl alcohol at higher 
temperatures (A., 1919, i, 221). The oxime of wonitrophenyl- 
isatogen previously described is now found to be identical with 
the jV-oxime of the quinonoid form. E. H. R. 

3-Hydroxyquinoline Derivatives from the A-Benzylidene 
Compounds of o-Aminophenylacetic Acid. A. Kum and 
Adolf Schmalenbach ( Ber 1923, 56, [-B], 1517— 1520).— In a 
recent -communication (A,, 1922, i, 545), Nebef has described the 
preparation of 3 -hydroxy- 2 -o-introphenylquino]ine by the action 
of heat on o-nitrobenzylidene-o'-aminophenylacetic acid, y 

authors* failure to effect ring closure with a number of apparentty 
similarly constituted substances has caused them te doubt tne 
identity of the compound isolated by Neber. They find that the 
primary products of the action of heat on o-mtrohenzy e 
o'-aminophenylacetic acid are o-nitrobenzaldehyde aj jd 1 

and that these substances react further with the ultimate forma 

of 3-o-nitrobenzylideneoxindole, NH<^^ix > C.CH‘C 6 H 1 , N0 i . 

Puruvilidene - o * hydraz inchenzoic acid , COMe*CH.N’NH 'CgHjCOjH 
long! yellow needles, decomp, about 215° after softening at 
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action of heat. --- — Fneuymyarazine into the phenyl. 

r m ; p- about 215° (decomp.) 

after softening at 200 , which is transformed by boiling glacial 

acetic awd_mto anihne and l-o-carboxypkenyl-3-mdhyl-l:2:5-tri. 

CMerN' >N ’ C * Hi ' C ° 2H ’ a ^stalhne powder, m. p. about 
275° (decomp.) after darkening at about 240°. H. W 

5:6:7 1 8 -Tetrahydroquinolines and their Derivatives. H. 

Jbiics voh Bbaun Wameb Gmelln, and Adam Schultheiss 
(Bcr., 1923 56, [5], 1338— 1347).— It has been shown recently 
(this vol.,i, 136) that whereas quinoline itself is readily hydrogenated 

t0 !, : “ : l ■ ttST n ° kn :’ Certain of its derivatives become 
similarly hydrogenated to a greater or less extent in the benzenoid 

^it’ 0 K°^ tte m0 , ecu 7 ?u he I ? flucnee of substituents on the course 

positions 6, 7, or 8 causes the exclusive formation of 1:2:3: 4- 
tetrahydro-compoimds, and this is also probably true in the case 

f 5 -" et Ki l T C ’r Wh,C ? 1> however > bas been examined. 
3- and 4-Methylqumohnes give a mixture of 33% of the 5 • 6 * 7 • 8 

and 66% of the 1 : 2 : 3 : 4 - tetrah ydro-dcri va ti ves? whereas 2 -methyl - 
ijiunohne yields 4% of the 5 : 6 : 7 : 8 and 96% of the 1 ■ 2 • 3 - 4 
tetrahydro-compounds. The introduction of more methyl groans 
into the pyndine nucleus of the molecule causes the formation of 
1 g T? P™P°^. of the 5 : 6 : 7 : 8-tetrahydro-substances. 

The methylqm nohnes are hydrogenated under pressure in the 
presence of nickel tetra- or deca-hydronaphthalene being used 
as solvents The temperature is raised gradually until hydrogen 
commences to be absorbed, after which it is usually mamtS 
approximately constant until reduction is complete. The secondary 
and tertiary bases m the products are separated from one another 
by exhaustive treatment with benzoyl chloride. £; 

S-Methylquinoline yields exclusively 8-methyl-l : 2 : 3 • iUetra- 

O^nTrn ’ ^ P ' 126 - 129 °/ 12 ®m. (benzoyl derivative, m p. 
108 , mtroso-compound, m. p. 51°). 7-Methylquinoline gives Is 

t ? y . A , : 2 : 3 - : 4 -tetrahydroquinohne, b. p. 130 - 
i { , m ^ 1 denvative > «• P- 70-72°; picrote, m. p 
15M54 , hydrochfonde, m. p. 175°; the acetyl derivative /a 

J-Methylonindine yields a mixture of 4-methyl-l : 2 : 3 ■ 4-tetra- 

6- IZffi r' ih T yl deri " ative > 4S) 

122 °/ 1 I mm /i J ^ • %-tdrahydroqutMlim, a colourless liquid, b. p. 

m A t m ~TXr raie ’ m P‘ 170? 

rsiuoothiv ri ,1^1 dar „ k J emn « a 179 ). The latter sub- 
F e " uced by sodium and alcohol to i-melkuldeca- 
af ’ ? c ° lourle8S ''quid, b. p. 105°/11 mm. (hydroMorite 

m.p. P^ B ^* ocor 6om»(fe derivative^ 

1 uo ■ C 12 H m NI, m. p. 235°). 

gg2 
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3-Methylquinoline is obtained conveniently from o-aminobenzalde. 
hyde and propaldehyde at 120-130°. It is hydrogenated to a 
nature of %-mdhyl\ : 2 : 3 : Udmkydroqunwhne, a colourless 
liquid, b. p. 116 — 118° /10 mm. (benzoyl derivative, m. p. 84 5 ; 
hydrochloride , m. p. 207° ; ptcrafc, m. p. 155° ; the mfmyo-compounri 
« a liquid) and 3-tne%J-5 : 6 : 7 ; 8-^mA^ro^tno/iTie, b. p. 12(U 
T21 0 in mm. (the hydrochloride does not solidify ; chloropkiin^ 
decomp. 219° ; picrate , m. p. 171°; melhiodide, m. p. 162°). Sodium 


_ __ _ j ytvtuiKf u- i. jp. *i* j j i i 

and alcohol convert the latter compound into 3 -methyldemhj& 
p. 125 — 127°/15 mm., m. p. 70—71 (picrate, m. 

t ' „ ^ *, ■ .. _ j. niAO . xi *. 


quinoline , b. p. . a5 * ' r 

75°; hydrochloride , m. p. 218 after softening at ^10 , the witroso. 
and benzoyl derivatives are liquid). 

2-Methylquinoline yields 2-methyl-l : 2 : 3 : 4-tetrahydroquinoline, 

p H 5 116°/12 mm., and 2-mdhyl-o : 6 : 7 : 8-tetrakydroqumli m> 

a colourless liquid, b. p. 101— 104°/12 mm, dj 8 1‘0000 (pmk, 
lemon-yellow needles, m. p. 154 ; hydrochloride , m. p. 164 , very 
hygroscopic methiodide, m. p. 118°). Temperature and concen- 
tration of the solution appear to have little influence on the cou^e 
of the hydrogenation. _ . , , . , , ^ , , 

2 : 3-Dimethylquinoline, m. p. 68 , is obtained by rntzingers 
method by the decarboxylation of 2 : 3-dimethylcinehonic acid 
derived from isatin and methyl ethyl ketone. The crude acid 
contains small amounts of 2-ethylcinchonic acid, m. p. 174°, 
sinee when converted into its silver salt and subsequently treated 
with methyl iodide, it gives a readily separable mixture of methyl 
2:3 -dimethylcinchonate, m. p. 12(> — 121°, and nvdhyl 2-ethyl 
cinchomle, b. p. 176-178713 nun., m.p.38 . The dimethyl 
derivative is hydrogenated to a mixture of 2 : 3-dmethyl-l : 2 : 3 : 4 
tetrahydroquinoline, a mobile liquid, b. p. 127 128 /Id mm., 

£ it 1-0048 ( benzoyl derivative, slender, colourless crystals, m. p. 94- 
95°; hydrochloride, m. p. 154°; picrate, m.p. 161°; M dri* 
ative, yellow platelets, m. p. 56°) and 2 : 3 -dimethyl-o : 6 . 7 . i-tetm- 
hydroyiMine, m. p. 38°, b. p. 125-126°/14 mm. (very hygroscopic 
hydrwMoride, m. p. 192°; picrate, m. p. 169°; metbochde m. p. 
117°). The latter base is*transformed by sodium and alcohol into 
2. ' MirndhylderMydroquinoline, a mobile liquid, b. p. 95- / 
H mm., dl 5 0-9152 (the picratc and nitroso-compounds are liqtDd; 
the hydrochloride does not melt below 280° ; metfpafufe, m. p. 199 ). 

2 ■ 4 -Diinethylquinoline gives 2 : 4-dimcthyl-l : 2 : 3 : 4-te «• 
hydroquinoline, b. p. 125 — 127°/12 mm., and, mainly, 2 ; i-imdkl 
5:6:7: 8-tetrakydroguinoline, b. p. 122—123 /12 mm. (pier. . 
m p. 144°; hydrochloride, m. p. 195°; melhwdtde, m. p. 163 after 
nrteTiim at 157°). 2 : 4 .Dimethyldccahydroqumoline has t. ?■ 

96 97°/12 mm. ( picrate , m. p. 141 — 145°; hydrochloride, slen e 

needles; melhiodide, m. p. 210° after softening at 200 ; the *** 
derivative is a yellow liquid). 

5:6:7: 8-Tetrahydroquinoline8 and their De rrv ^' 
m Tricyclic Compounds. Julius von Biuun, Ado 
Pbtzou), and Adam Schultheiss (Ber.> 1923, 56, 

1350 j __Xhe presence, of methyl groups in the pyridine po 
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the quinoline molecule has been shown (preceding abstract) to cause 
catalytic hydrogenation to occur to a greater extent in the benzenoid 
portion of the molecule. The same effect is observed when the 
substituents are themselves united in a ring, as is shown by experi- 
ments with tetrahydroacridine and 2 : 3-trimethylenequinoline. 

Tetrahydroacridine, m. p. 54°, which is readily prepared from 
i satin and cydo hexanone, is hydrogenated at 150° to a mixture of 
CTT 

d-'.oetahydroacridine, C,H 1 < N ^>C e H 1Q) ra. p. 84°, b. p. 183°/ 
12 mm. ( benzoyl derivative, m. p. 104°) and a-octahydroacridine, 
C 6 H,<^> C « H S' colourless crystals, m. p. 69°, b. p. 175°/17 mm. 

(the hydrochloride is liquid ; chhrophtinate , red needles, m. p. 199 

200°; picraie, m. p. 195°; methiodide, m. p. 159°). The sym- 
metrical octahydro-base is reduced by sodium and alcohol to 

p< erhydroacridine , P- 140°/14 mm., m. p. 


8b° (the hydrochloride does not melt below 300° ; picraie , m. p. 167°; 
ntao-derivative, m, p. 217°; melhiodide , C 15 H 28 NI, m. p. 266°)/ 
2 : 3-TrimethyIenequinoline, from isatin and “cycZopenta none, is 
hydrogenated at 170° to a mixture of the secondary base , 

C II <^2*9^*CH 2 \riTT 

b.p. 169 -171718 mm. {benzoyl derivative, m. p. 157° ; hydrochloride , 
m. p. 143°; picraie , m. p. 154°; ru/roso-derivative, m. p. 154°) 
and 2 : S-trimeihyleneS : 6 -telmmethylene pyridine , 


9H 2 -CH 2 -C-CH:6cH 2>rH 

CH 2 °CH 2 -C.N=6CH 2 ^ UU2f 


2 Z v v ^ 

b.p. 160 — 161°/17 mm. ( hydrochloride , m. p. 91°; picraie , yellow 
needles, m. p. 160°). Reduction with sodium and alcohol converts 
the base into the perhydrogenaled amine , C 12 H 21 N, a colourless, mobile 
liquid, b. p. 140—142717 mm. ( picraie , small, yellow needles, m. p. 
171 ; hydrochloride, decomp. 255 — 258°; the nitroso-derivative 
could not be caused to crystallise). H. W. 

5-Methyl-l : 2 : 3 : 4-tetrahydroqninoline and its Fission. 

Jotjus von Braun and Theo Kuhlein (Ber., 1923, 56, [B], 1351— 
1352).-— The replacement of the chlorine atom in 8-chloro-5-methyl- 
qtimoline by hydrogen cannot be effected smoothly by hydriodic 
acid or tin and hydrochloric acid. The base is, however, quantita- 
tively converted by sodium and alcohol into 5-methyl-i : 2 : 3 : 4- 
mhydroquinoline, b. p. 130—131714 mm. (hydrochloride, m. p. 

J Parole, m. p. 156°; mfroso-derivative, m. p. 66—67°; 
mzoyl compound, m. p. 121°). The benzoyl derivative is converted 
y phosphorus pentachloride into 3-melhyl-2-y~chloropropylbenz - 
flftdwfe, m. p. 102—103°. H W. 

Pictet s Synthesis of T etrahydr o isoquinoline . Heisaburo 
00111X1 Pha rm. Soc. Japan , 1923, No. 495, 
^ilSh-Plctet and Spengler (A., 1911, i, 750) Bynthesised 
am in a warming a mixture of phenylethyl- 

and aldehyde in tne presence of concentrated hydrochloric 
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acid. The authors find that a a pointed out by Decker agd Becker 
(A., 1913, i, 291), the reaction is not simple^* Phenylethylamhte 
hydrochloride (100 g.) ia dissolved in 600 g. of concentrated hydro 
chloric acid, heated on a water-bath, 100 g. of dimethoxymethane 
are gradually added, and the mixture is heated during ten hours 
After heating under reduced pressure to remove hydrochloric acid 
the residue is dissolved in water, rendered alkaline with sodium 
hydroxide, and extracted first with ether and then with chloroform 
The former extract on fractionation yielded (1) 49 g. distilW 
between 70° and 120°/6 mm. (mainly 84°/6 mm.), and (2) \Sv 
distilling between 200° and 250°/6 mm. (mainly 210°/6 mm) 
When treated with sodium nitrite and,, reduced with tin and hydro- 
chloric acid, (1) yielded {3-phenylethyl chloride and a small quantity 
of tetrahydroi^oquinolme . The fraction (1) is therefore composed 
mainly of unchanged phenylethylamine with a small quantity of 
tetrahydrotsoquinoline. When acidified with hydrochloric acid 
and concentrated, (2) yielded white crystals of di(-$-phenyleihyl 
amino)-methane hydrochloride. , m. p. above 300°. It forms double 
salts with chloroplatinic acid, dichromate, mercuric chloride, etc. 
all melting above 280°. The cMoroaurate , yellow needles, has 
m. p. 118 — 120°. The free base, CH^NH’CjH^Ph)^ forms white 
needles, m. p. 160 — 151°, gives Liebermann’s secondary amine 
reaction and easily absorbs carbon dioxide. The diacetyl deriv- 
ative, silky needles, has m. p. 190°. From the chloroform solution 
a base was also obtained as a yellowish-brown, amorphous powder, 
which is identical with that obtained by heating a mixture of 
phenylethylamine hydrochloride, methylal, and hydrochloric acid 
in a sealed tube at 130°, but its nature is not yet clear. K. K. 

The Relative Stability of Cyclic Bases. DC. Julius von 
Braun ( Ber ., 1923, 56, [Bj, 1570 — 1573). — -It has been shown 
previously (A., 1916, i, 421) that the introduction of methyl 
groups into the 2-, 3-, or 4-positions of tetrahydroquinolinium 
chloride has little influence on the stability of this compound 
towards sodium amalgam. Similar observations are now recorded 
with the methylated 3-ethyl- and 3-amyl-tetrahydroqumolinium 
chlorides, from which it follows that the stability of the ring is 
not greatly influenced by the magnitude of the alkyl residue. 
When chlorides which contain two different, alkyl groups attached 
to the nitrogen atom are acted on by sodium amalgam, it is found 
that it is the smaller of the two groups which is removed; this 
is established experimentally in the case of A 7 -ethylhexahydro- 
carbazole methoehloride. 

The quaternary methiodide of 3-ethyltetrahydroquinoline is 
converted into the corresponding chloride, which is reduced by 
sodium amalgam ; the product is treated with formaldehyde and 
hydrochloric acid, whereby ultimately a- phenyl- $-dimethyfamw°‘ 
methyl- n- butane, CH 2 Ph-CH(CH 2 -NMe 2 )-CH 2 Mf, b. p. 112-U4"/12 
mm., is obtained in 70% yield. Ijb forms a non-crystalline hydro- 
chloride, a picrate, thibk, rhombic rods, m. p. 132°, and a 
iodide, m. p. 155—160°, according to the rate of heating, fa a 
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gimiJar manner, the . q u a ternary methiodide of 3-amyItetrahydK>- 
nuinoiine * n t° a - yhe nyl-$ -di methylaminorfiethylhe'ptane , 

C-HjPh-CHtCHj-NMe^-CjH.j, b. p. 147— 149°/11 mm. (the picrate, 
m. P> th 0 non-crystalline hydrochlonde , and the methiodide. 
m p. 95°, are described). 

Ilihylhexahydrocarbazole methiodide is converted into the 
corresponding chloride and reduced with sodium amalgam; the 
" 1 mixture of bases is treated with formaldehyde 
CHg and hydrochloric acid, whereby the compound 
(annexed formula), m. p. 89—90° (dimethiodide, 
m. p. 83 — 84°), is obtained in 60% yield. (The 
- identity of the compounds is established by 
their production from an authentic specimen of ethylhexahydro- 
carbazole.) The volatile bases which remain after treatment erf 
the crude mixture with formaldehyde are separated by methyl 
iodide into o-cyclo hexylmethylethylaniline, C 6 H n *C 6 H 4 *NMeEt, b. p. 
147—149712 mm. (picrate, m. p. 164°) and o-phenylcyclohexyl- 
mdhyleihylamine methiodide , C 16 H 28 NI, m. p. 186°. H. W. 



The Action of Magnesium Propyl Bromide on Quinoline 
Methiodide. Stereochemistry of Tervalent Nitrogen. Jakob 
Meiskkheimeii and Max SchOtzb (Ber., 1923, 56, [B], 1353— 
1362).— In a recent communication, Freund and Kessler (A., 1919, 
i, 283) have described several pairs of stereoisomeric 1-methyl- 
2-alkyltetrahydroquinolines the occurrence of which is attributed 
to the presence of an asymmetric nitrogen and carbon atom. The 
authors’ experience has led them to the conclusion that the 
saturated, tervalent nitrogen atom can only function as an asym- 
metric centre in very unusual cases. Since, moreover, the asym- 
metry does not disappear according to Freund and Kessler when 
methyl iodide is added to the isomerides, the authors have repeated 
the work, which is found to be erroneous. The results obtained 
are due to the attempt of Freund and Kessler to purify l-methyl- 
2-propy!-l : 2-dihydroquinoline by distillation under atmospheric 
pressure ; in the circumstances, it becomes decomposed to a very 
considerable extent, into methane and 2-propylquinoline, whilst 
a small quantity is reduced to the tetrahydro-derivative ; the 
residue remains unchanged or is decomposed in other unexplained 
directions. Freund and Kessler’s l-methyl-2-propyl-l : 2-dihydro- 
([uinoline is therefore a mixture of much 2-propylquinoline, little 
l*methyl-2-propyl-l : 2 : 3 : 4-tetrahydroquinoline and other com- 
pounds with the unaltered dihydroquinoline. 

1 -Methyl -2-propyl- 1 : 2-dihydroquinoline, b. p. 152713 mm., is 
prepared in 60—70% yield according to the method of von Braun 
and Aust (A., 1915, i, 586); the corresponding picrate has m. p. 
- but is so unstable in solution that it cannot be recrystallised. 

e base is decomposed when boiled under atmospheric pressure, 
yielding m ain ly 2-propylquinoline, a pale, greenish-yellow liquid, 
2-nm iTo ^ mm > together with small amounts of 1 -methyl- 
Jo + "* : * * ^ : 4-tetrahydroqubioline, which is identified as the 
J ra e > m - p. 123°. 2- Propylqu i n atin e methiodide is a pale yellow. 



1 840 


ABSTRACTS OP CHEMICAL PAPERS. 



give b. p. 152°/20 mm.], is prepared by the reduction of 2-propyi! 
quinoline with tin and hydrochloric acid. The hydrochloride 
colourless needles, m. p. 221—222° (220°) and the benzoyl derivative’ 
m. p. 102° (97°) are described. (The figures placed within bracked 
are the data of von Braun and Aust.) The picrate (m. p. 
separates from water (-}-H 2 G) as a brown oil which gradually 
solidifies, m. p. 56 — 60°, from toluene (+0*5C 7 H 8 ) in needles, m.p, 
115°, and from alcohol or ether in reddish-brown or orange-coloured 
plates, m. p. 125°. Reduction of l-methyl-2-propyl-l : 2 -dihydro- 
quinoline is not smoothly effected by tin and hydrochloric acid 
(cf. von Braun and Aust, loc. cit. ), but may be readily performed 
with sodium and alcohol, thus yielding l-methyl-2-piopyl. 
1:2:3: 4-tetrahydroquinoline, a pale yellow liquid, b. p. 144-5710 
mm. (151 — 157°/20 mm.). \-Methyl-2-propyl-\ : 2 : 3 : 4 -tetrah ' 
quinoline methiodide forms coarse, colourless crystals, which 
m. p. 180 — 200° (decomp.) according to the mode of heating, 

1- Methyl -2- propyl- 1 : 2 -dihydroquinoline picrate is deeom A 
pyr v in boiling alcoholic solution; one-third of 

it is transformed into l-metkyl-2-propyl 
r I < | r quindinium picrate, yellow needles, the con- 

l 1 / stitution of which is established by its 

NAT -O IT formation from the corresponding methiodide 
A nnnlrft anc * P* cr * c ac ^ J a secon ^ ^rd is converted 
^*C<ft(N0 2 ) 3 the i nf [ole picrate ( ? annexed formula), 
reddish-brown leaflets, m. p. 122°, whereas the remaining third 
becomes resin ified. H. W. 

Cyclic Di-imines and their Decomposition. II. Julius 
von Braun, Georg Lemke, and Annemarie Nelken [Ber., 1923, 
56, [B], 1564 — 1569). — A comparatively easy method for the pre- 
paration of pyrrolidine is based on the interaction of 2-methyl- 
5-ethylpiperidine (copellidine) with aS-dibromohutane, trans- 
formation of the product into the corresponding cyclic di-imine, 
and fission of the latter. 

Technical copellidine is a mixture of two racemic, cis-tms- 
isomerides which have been designated copellidine and wocopell- 
idine, respectively; for these the authors prefer the designation 
A- and B-copellidine, and reserve the term “ copellidine ” for the 
mixture of bases. The isomerides are readily separated from one 
another by utilising the observation that A -copellidine hydro- 
chloride, in contrast to the B-isomeride, is difficultly soluble in 
acetone. For the present purpose, the mixture of bases may be 
employed, but the experimental difficulties are greater than when 
either of the homogeneous isomerides is used. 

A -CopeUidylpyrrdidinium bromide , 

a very hygroscopic substance, m. p. 195°, is prepared by the action 
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0 { 4 -copeliidiiie on oc8-dibromobutane in boiling alcoholic solution; 
the corresponding chloride, an extremely hygroscopic* crystalline 
mass, and the eMoropl(UinaU t m. p. 242* (decomp.) are described. 
pjopdlidylpyrrdidinium bromide has m. p. 176—177°; the corre- 
sponding c Moride is extremely hygroscopic; the chloroplcUinate 
has decomp. 234 . The bromides are converted by treatment 
with aqueous ammonia (25%) at 180° during twenty-four hours 
into a mixture of pyrrolidine (the yield is about 66% of that 
theoretically possible) and the corresponding di-imine. A-MethyU 

Ay Mspentamethykneimine , fa an 

almost colourless, fairly mobile liquid, b. p. 1 32—1367 12 mm. 
He hydrochloride and the picrale are non-crystalline. The picrdon- 
de has m. p. 174 175°. The benzenesulphonyl derivative could 
QO t be caused to crystallise. Treatment of the base with alkali 
md methyl iodide results in the production of a quaternary iodide 
which rapidly alters on exposure to air and is therefore converted 
into the chloride, from which the chloroplalinale , C 16 Hg 6 N 2 CLPt, 
i yellow, crystalline powder, m. p. 254°, and the ddoroawrale , 
id. p. 223 — 225°, are prepared. B- if ethyletkylbispentamethylene- 
mu resembles exactly the ^-compound in appearance, odour, 
ind boiling point. The hydrochloride , picrale, and benzenesvlphonyl 
lerirative are non-crystalline; the picrolonate has m. p. 144°. 
Ihe chloroplalinale obtained from the hygroscopic, quaternary 

iodide has m. p. 252°, whereas the cMoroaurate has m. p. 216 218* 

H. W. 

Displacement of Acyl Groups from Nitrogen to Oxygen 
in the Cases of Amino-alcohols. Max Bebgmann and Ekwin 
Bband (Ber.j 1923, 56, [BJ 1280 — 1283). — The transformation 
jf (9A 7 -dibenzoyIaminopropylene glycol, 

OBz*CH 3 ‘CH(OH)*CH 2 'NHBz, 

nto y-aminopropylene ap-dibenzoate hydrochloride 

OBz-CHj-CHtOBzJ-CHa'NH^HCl 
[cf. Bergmann, Brand, and Dreyer, A., 1921, i, 444), has been 
siamined in greater detail. 

The conversion is most conveniently effected by means of 
hionyl chloride at the atmospheric temperature whereby an 
immediate product, probably 2 : pkenyl-5-benzoxymeihyloxazoline 

Wrochloride, OBz-CH 2 -CH<^n HC1, m. p. 130—131°, 

an be isolated. It is transformed by water at 18° into y-amino- 
Bpylene 4-dibenzoate hydrochloride or the free base. The 
oliowing salts of the oxazoline derivative are described: the 
sulphate , Ci 7 H„0,N,H^S0 4 , m. p. 77-78°; the normal 
m, p. 152—153* (decomp,), and the picrale , m. p. about 

OA T -Dibenzoylaimnopropylene glycol is transformed by phos- 
oryi chloride in the presence of anhydrous chloroform into a 
<eJ*ri d ' C il5 ls ° #NPC, » needles, m. p. 102—103°. It is con- 
Q "y pyndme into the oxazoline derivative. H. W. 

99 * 
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Derivatives of Benz-4 : 5-feothiazole. JPfttii an( | n 
Brothuhn (Ber, } 1923, 56, [B], 1630— l^).^pbivative B ^ 
benz-4 : 5-taothiazole are obtained by the Return, of anmionia 
on aiylsulphur halides which contain an ajdehydic or ketonkj 
group in the neighbourhood of the sulphur atom. 

4 : ±'-DinitrO‘2 : 2' -dialdehydodiphenyl disulphide, coarse, ^ 
yellow needles, m. p. 256°, is prepared by the action of sodium 
disulphide on a solution of 2-chloro-5-nitrobenzaldehyde in alcohol 
It is converted by prolonged treatment with a solution of bromine in 

carbon tetrachloride at 100 ° into i-nitro-2-aldehydophenylsulpkur 
\ bromide , CHO*C ? H 3 (N0 2 )-SBr, m. p. 171°, which is transformed 
bv dimethylanihne . dissaved in benzene into i-nitro^-aldehytk. 
*-ditnethyiaminodiphenyl sulphide, CH0‘C 6 H 3 (N0 2 )*S*C 8 H 4 -NMc 
yellowish-red, prismatic crystals, m. p. 164° [hydrochloride, colour’ 
less, cubic crystals, m. p. 197° (decomp.)]. When a solution of the 
sulphur bromide in benzene is heated with con 


NO. 


m 

\/\/ 

s 


centrated aqueous ammonia, 5 -nitrobenz-i ' : 5' 
isothiazde (annexed formula), colourless needles 
m. p. 149°, is obtained. 4-Nitro-2-aIdehydophenyi’ 
sulphur bromide is converted by aniline in the 
presence of benzene into 5-nilro-2-phenylbenzA' 

lBolkiazolium bromide, NOg'CgHg^g^^NPh'Br, decomp, about 240' 

which is transformed by concentrated hydrochloric acid into the 
corresponding chloride, pale yellow, prismatic crystals, m. p. about 
228° (decomp,). H. W. 


2 : 3-Dichloro-l : 4-naphthaquinone. K. Fries and P, 
Ochwat ( Ber ., 1923, 56* [5], 1291 — 1304; cf. Fries and Kerkow, 
A., 1922, i, 577). — The replaccability of the halogen atoms of 
2 : 3-dichloro-l : 4-naphthaquinono by a variety of other groups 
has been examined ; in certain eases one chlorine atom appears to 
be far more easily displaced than the other, whereas in other cases 
both atoms arc replaced, % 

3-Chloro-2 -amino- 1 : 4-naphthaquinone is readily obtained m 
the pure condition by the gradual addition of concentrated ammonia 
to a suspension of, 2 : 3-dichloro-l : 4-naphthaquinone in boiling 
alcohol; the corresponding acetyl derivative fo^ms brownish-red 
leaflets, m. p. 219°. The amine is converted by boiling acetic 
anhydride in the presence of a little concentrated sulphuric acid 

into 2 -methyl-^-naphthoxazoleA : Q-quinone, C 6 H 4 < N.^^M^ T ^CMe ) 


brownish-yellow crystals, m. p. 317° (diacetate, colourless i 
m. p. 222°). It is transformed by the successive action of sodium 
sulphide and methyl sulphate into 2-amino-Z'methyltkwl-l ' 4* 
mphtfauniirwne, brownish-red needles, m. p. 132°, which loses the 
methylthiol group under the influence of hydrogen peroxide. 
2’Atnino-l : 4-mpkthaqui7i*Me-3-thwlacetic acid , 
p XT /C(>C-NH 8 
" 6 4 ^CO-C-S-CH,-CO,H, 

brown leaflets, m. p. 220° (decomp.), is prepared by the addition 
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of sodium TS^dfoa^tate solution to the sodium salt of amino- 
thiolnaphthacmmoi^r When a solution of the acid in glacial 
acetic acid is boded it is converted into 3 : 5 : 10 -Jnfefo-2 : 3 -dthydro* 

MphduUhiazine, , dark brown needles, 

01 . P- (decomp.), which, is converted by zinc dust and boiling 
acetic anhydride into 3 -fefo-5 : lQ-diacdoxy-2 : 3-dihydro~l7Z 

mphihathiaztne, ^ , colourless leaflets, m. pv 

270° (decomp.). 

The addition of 2 : 3-dichloro-l : 4-naph^haquinone to the product 
n Arm. O « th ^ tion of s °dium sulphide on 3-chloro- 
» ^-atuhno-l : 4-naphthaquinone leads to the 

/VVVNA production of Q-phenyldimphthathiazine- 
I * Jl A A J 5 : V U : (annexed formula), 

\/\/\/\/ \/ f»all, brown crystals, which is converted 
- S ~ " ’ 


0 


0 


glacial acetic acid 
‘ 0 


NPhP 



, i ... 7 > » WUVCIM3U 

by boiling nitrobenzene or, preferably, by 
nitric acid ( d 1*4) in the presence of 
into 1 2 -phenyldibenzcarbazole-5 : 6 : 11 : 13- 
diquinone (annexed formula), slender, yellow 
needles, m. p. above 400°. The latter com- 
pound is converted by zinc dust and boiling 

„ | aceticanliydrideinto 12-pAen,y;.5:6: 11 :13- 

\/\/ tei ra-acetoxydibenzcarbazole , yellow crystals, 
0 m. p. 275° (decomp.). The carbazoledi- 
qumone is reduced by an excess of stannous 
chlonde m the presence of glacial acetic acid to 12-phenyldibenz - 
mrbazde-5 : Q-quiiwne, coarse, dark brown, lustrous crystals m d 
above 360°. } 

3 - Ohio ro- 2 -p - chloroanil ino-1 ; 4-naphlhaquinone, red, prismatic 

crystals, m. p. 266°, is obtained from 2 : 3-dichloio-l : 4-naphtha- 
quinone and p-chloroaniline and is converted in a similar manner 
mto the following series of derivatives : ^p-cMoraphenyldimphtha- 
\l 2:1 k d ^ ino ™’ brwil > prismatic crystals, m? p. 
above 360 ; \2-p-chlorophenyJd%benzcarbazok-l : 6 : 7 : 12 -diquinvne 
yellow leaflets, m. p. above^M 0 ; 13-p -chhrophenyL5 : 6 fll « 13* 
^wUpiitenzocarbazok, Small, yellow crystals, m. p. above 
*" ; } u -V-MUmyhenyldibenzatrbazok-5 : 6-quinon^ coarse, brown 
crystals, m. p. above 360°. . 

2 : Z-Diazido-1 : i-mphthcupiirume, C 6 H 4 <^'m‘^ 3, m . p . 136 <> i 

appears to be the sole product of the action of sodium azide on a 
suspension of dichloronaphthaquinone in bqil- 
0 N I I alcohol, whereas under similar conditions 
/\/\/\ A/ sodium acetate yields 3-dOoro-2-acdoxy-l : 4- 
|[| j \ naphthoquinone, slender, yellow needles, m. p. 

\/\/\/V‘° 98 > . 

0 8 NH 2 2-Amino-3*thioI-l : 4-naphthaquinone and 
chloroaminonaphthaquinone yield the com- 
(annexed formula), brownish-yellow crystals, m. p. above 360°. 

yg* 2 
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o-Nitroaniline, (3-aminoanthraquinone, and 
ihaquinone could not be caused to react witfcdi^dbro^-naphtha. 
quinone. The latter substance docs not appearto react with benzene 
in the presence of aluminium chloride. 

2 : 3-Dichloro-l : 4-naphthaquinone reacts with o-nitrothiophenol 
to give 2 : S-di-o-nitrophenylthiol-l : 4 -naphthoquinone, slender, cm. 

nabar-red needles, m. p. 253°, which is transformed 
by stannous chloride in the presence of 



• * _ 

J acetic acid into 1 : ±-dthydroxy-2 : o-di-o-nitrophenyl 
/ thiolnaphthalene, slender, almost colourless needles, 
m. p. 233° ( diacetate , slender needles, m. p. 217°)’ 
The protratted action of stannous chloride and glacial 

acetic acid on di-o-mtrophenylmercaptonaphtha- 

quinone leads to the production of the compound 
(annexed formula), dark red needles, m. p. above 
360° (the additive compound with tin chloride is 
1 also described). 3-AniUm-2-o-nilrophenylthiol -\ ; 4 . 
naphihaquiTwm . , bluish -red leaflets, m. p. 216°, is 
prepared by the action of the requisite quantity of aniline on the 
di-o- nitropbenylmercapto -derivative . 

[With W. Pense.] — The following substances have been prepared 
from chloranil: Tetra-o-nitrophenplthiol-p-benzoquinone, brownish- 
yellow crystals which explode violently when heated. 2 ; 5-Di- 
“anilino- 3 : Q-di-o-nitrophenylthioUp’benzoquinone, m. p. above 360°, 
obtained by the action of aniline on the preceding compound, 
2 : 5-Dichloro-3 : ft-diazido-p-benzoquinone, coarse, prismatic crystals 
which explode violently when heated previous to melting. Tetm- 
azidop-benzoquinon c, brownish-yellow crystals which are exceed- 
ingly explosive. H. W. 

Seven-membered Rings containing 1 Sulphur and Nitrogen. 
Fritz Mayer and Carl Horst (Ber., 1923, 56, [B], 1415—1423). 

A series of compounds containing the heptathiazine ring, 

(3-o-j Nitrophmylthiolpropionic acid , NO^eHi-S’CHa’CHg’CO^, 
m. p. 145°, is prepared in 71% yield by the action of o-nitropheny 
mercaptan on a solution of sodium p-chloropropionate ; the mttyi 
ester, pale yellow needles, m. p. 76°, and the ethyl ester, greenish- 
yellow leaflets, m. p. 69°, are described. The acid is reduced by 
ferrous sulphate and ammonia to (3-o -aminophenyltkiolpropwn\c 
acid, coarse, colourless needles, m. p. 84°; the hydrochloride, colour- 
less needles, m. p. 189°, and the ethyl ester hydrochloride , colourless 
needles, m. p. 144°, are described. The ethyl ester is a 

’ „ which cannot be distilled. ^.Hydmy^f- 

,, 3 ,9 * thiolpropionic acid has m. p. 86—8# . 

(Y ,irr acid is almost quantitatively converted at ISU 
If t I V Hs into 4-ketotetrahydro-l : 5 -hepUxbenzthiazme (anuexea 
formula), colourless leaflets or needles, m. P- 
NH 4 CO 216°, which can also be obtained from the J 
chloride of the acid at 190-200° or by distillation of the ewy 
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ester. The substance immediately dissolves in concentrated 
or dilute solutions of alkali, giving an odour of mercaptan ; it 
is converted by concentrated hydrochloric acid at 110° into the 
hydrochloride of the amino -acid. 

t/an ophenylthiolpropionic acid , m. p. 92—93° after* softening 
R t 87°, is obtained from the corresponding amino-acid in the usual 
manner. It is converted by concentrated hydrochloric acid at 
100° into {3-o 'Carboxyphenylthiolpropionic acid , m. p. 140° after 
softening at 185°. The latter acid can also be obtained in the follow- 
ing ‘manner; thionaphthenquinone is condensed with p-chloro- 
propionic acid in alkaline solution to the 4etonic acid 

C0 2 H , C0*C < jH^S*CH 2 ‘CH 2 *C0 2 H, 

yellow leaflets, m. p. 138° (oxime, colourless needles, m. p. 92°), 
which is then oxidised by hydrogen peroxide in the presence of 
sodium hydroxide to the desired compound. 

The heptabenzthiazine is converted by sulpburyl chloride in 
(he presence of benzene in to2(^-chkroketotetrahydroheptabenzthiazine 
pale yellow crystals, decomp. 138—143°, which is transformed by 
boiling ethyl alcohol into 2( ?)- dhoxykeictetrahydrohepiahenzthiazim , 
slender, colourless needles, nup, 172— 173°, and by methyl alcohol 
into2( ^mdhoxyA'kdotetrahydrohepkihcnzthiazme, colourless needles, 
m. p. 175—176°. KetohcptabenzthMzine-2( *.)4hiolacetic acid has 
m. p. 209—210°. In the presence of chlorobenzene, the hepta- 
thiazine is transformed by the requisite quantity of sulphuryl 
chloride into 2 ( 7 )-dichbroketotetrahydroheptabenzthi<izine, colourless 
needles, m. p. 254—255° (the sodium salt, C^gONC^SNa, colour 
less needles, decomp. 135°, is described). The action of acetic 
anhydride on the benzheptathiazine or on p-o-aminophenylthio- 
hydracrylic acid gives a substajice, long colourless needles, m. p. 
87 c , the analyses of which do not appear to harmonise with those 
required by any simple derivative of the parent compound, p-o- 
Nitrophenylthiolpropionic acid is oxidised by potassium per- 
manganate in alkaline solution to fi-o-nitrophmyhulphonpropionie 
odd, CgH^OgNS, colourless leaflets, m. p. 144° ( ethyl ester, colourless 
needles, m. p, 45°). fi-0’Ami7wphenylwlphonpropionic acid , colour- 
less needles, m. p> 105° (hydrochloride, colourless, lustrous needles, 
m. p. 184—186°, after previous softening), is prepared by the reduc- 
tion of the nitro-acid with ferrous sulphate and ammonia. It is 
converted when heated above its melting point into ketotetrahydro- 

kplahnzmlphazcme, C 6 H 4 <^1™|>CH 2 . colourless needles, m. p. 

however, is more conveniently prepared by 
the benzheptathiazine dissolved in glacial acetic acid 
to hydrogen peroxide. It is converted by concentrated hydro- 
° bydrochloride of the amino-acid. 

^^mro-2-nitrophmyMiolpropim acid crystallises in pale 
I 6 . m * P* 168 — 159° (ethyl ester, pale yellow needles, 

'■/’ u J* « w reduced to £ - 4 - chloiv-2-aminophenyUhiolpmpwnie 
^coarse, colourless needles, m. p. 90° after softening at 88° (hydro* 

needles > m ‘ P- 162-163°). I'Chiorokeioieirahydro- 
pwenzthia&ne, prepared by heating the amino-acid above its 
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melting point, crystallises in colourless needWfc ig^’pt'r, and is 
hydrolysed to the acid by concentrated hffirahjgftc acid, ^ 
action of acetic anhydride on the chloroheptathiaa&e and on the 
amino-acid gives the same product, colourless needles, m. p. 

113° or H6°, which does not give readily interpreted results when 
analysed. 

2( ?) : 7 -Dichforokeioletrahydrohepkibenzthiazine, colourless needles 
decomp. 207° after becoming yellow at 170°, is prepared in a no | 
quite homogeneous condition by the action of sulphuryl chloride 
on the monochloro-compound dissolved in a mixture of betfcene 
and chlorobenzene. It is converted by boiling ethyl alcohol into 
7-chloro-2( ty-ethoxyketoteiraJiydroheptabenzthiazine , colourless needles 
m. p. 180°. ^A-Chloro-2-nitrophenylsulphmpropicmic acid , colour’ 
less leaflets, m. p. 183 — 184°, is prepared by the oxidation of the 
corresponding nitrothio-acid with permanganate. 7-CHoroklo. 
tetrahydroheptabenzsulphazone , obtained from the 7-chlorobenz- 
thiazine and hydrogen peroxide, has m. p. 269° after softening at 
260°. * H. W. 

Reactions of ^-Hydroxy-a-phenylcarbamide and of p~Hydr- 
oxy^c a-diphenylc arb ainide Interpreted from the Point of View 
of their Hydroxamic Acid Structures. Charles DeWht 
Hubd (J. Amer . Chem . Soc. t 1923, 45, 1472 — 1480). -Evidence k 
submitted which supports the hypothesis of Jones and Hurd (A., 
1922, i, 248), that if the radicle that wanders in a Beckmann con- 
version is potentially a free fadicle, the change occurs with greater 
ease than otherwise. Thus derivatives of diphenylcarbamhydr- 
oxamic acid, the “ free radicle ” of which is -NPh 2 , undergo rear- 
rangement, but not derivatives of monophenylcarbamhydroxamic 
acid. The structure of carbanihdo-p-hydroxy-a-phenylcarbamide, 
NHPh*CO*NH*0’CO'NHPh, is discussed, this formula being pre- 
ferred to the alternative biuret structure, 

NHPh’CO'N ( OH)’CONHPh; 

It is shown that in the formation of this compound, by boiling a 
solution of p -hydroxy- a-phenylcarbamide, an intermediate decom- 
position into hydroxylamine and phenylcarbimide does not occur, 
since phenylurethane is not produced when alcohol is used as a 
solvent, and aniline similarly remains unattacked, although phenyl- 
carbimide reacts much more rapidly with aniline than with p-hydr- 
oxy- a-phenylcarbamide. The addition of phenylcarbimide to mono- 
hydroxamic acids apparently occurs at the a- rather than at the 
p-hydroxylamino-position . 

The benzoaU of p-hydroxy-a-phenylcarbamide, NHPh'COdvHw, 
heavy, crystalline clumps, m. p. 179° (decomp.), forms a pvtosm® 
salt which is stable in cold aqueous solution, but gives 5 -diphenyl- 
carimmide on boiling. The acetate , m. p. 121 — 123°, forms a 
potassium salt, m. p. 161°, and insoluble copper and silver m*- 
The acid sodium salt, [NHPh<30d!f (OAcjyiNa, produced in alcohohc 
solution, is converted by means of cold or boiling water, or dilute 
Sodium hydroxide solution, into carbaniHdo-p-hydroxy-a-phe&Pj 
o*r8amide, and a compound, needles, m. p. 160 — 161°, which g*?! 
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carbanili^-^^^a-phenylcarbamide when dissolved in con- 
centrated sul^hc^d and poured into water. Dipkenykarbam - 
lydroxamtc aem ( £ - hydroxy- wdiphenylcarbamide ) , 

V NPh 2 *CO*NH*OH, 

colourless needles, m. p. 134 — 134*5° (decomp.), is prepared by the 
action of hydroxylamine on diphenylcarbamide chloride in methyl 
alcoholic or benzene solution, and gives an acetate, white needles, 
p. p. 126*5 — 127°, the sodium salt of which is formed in alcoholic 
solution, together with tetraphenylcarbazide, CO(NHOTh,)* a 
product of rearrangement. The sodium salt suffers rearrangement 
when left over-night in aqueous solution, with formation of diphenyl’ 
umine and flJ-diphenylhydrazine. The latter is converted into 
diphenylamme by the prolonged action of water. The benzoate 
of diphenylearbamhydroxamic acid gives a sodium salt in alcoholic 
solution. Since diphenylearbamhydroxamic acid is not formed 
during the preparation of (3-hydroxy- aoc-diphenylcarbamide from 
phenylcarbimide and phenylhydroxylamine, the latter shows no 
tendency to undergo fission between the phenyl and hydroxylamino- 
groups. In the absence of solvents, phenylcarbimide and benz- 

hydroxamic acid form an additive compound, m. p. 113 114° 

which is converted into ^-diphenylcarbamide by heating at 145°[ 
or by the action of alcoholic sodium methoxide. W. S. X. 


3-Amino- and 3-Hydroxy-quinolines. S. Berlingozh (Atti 
E. Accad. Lined, 1923, [v], 32, i, 339-343).- — With 6-aminopiperon- 
ildehyde, acetonylphthalimide and phenacylphthalimide react in 
the same way as with o-aminobenzaidehyde (cf. this vol., i, 482) 
the action of hydrochloric acid on the resulting products ’ yielding 
kminoquinoline derivatives, which are convertible into the corre- 
sponding 3-hydroxyquinoline derivatives by treatment with nitrous 
icid. 

(With Clelia Napolitano.] — The cwnjxmnd (I), obtained by 
condensation of G^minopiperonaldehyde with acetonylphthalimide 
n presence of sodium hydroxide, forms white needles, m. p. about 
550 (decomp.). r 


, CH « 

®,<°1 / Y\- nh - c °-c 6 h 1 -co 2 h, 

N 

(I.) 



JwT' 6 : ^'^yk^My-Z-meihylquinolin*., (II), obtained by 
S* Preceding compound with 20% hydrochloric acid, fomi 
fhe L,/,.; ® * P* 2 * 0 J T and iorm * opalescent solutions in acids. 

forms tufta of needles, 

^ (decomp ) * ^ ^ P lcrate ’ ^mon-yellow prisms, m. p. about 

: l-^ykntdioxyl.melhylquimline, C^OjK, pre- 

Nlow ° r 2 t ng >rr nd 

s> m ' 28o (decomp,), gives opalescent solutions 
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in %cid», and with ferrio chloride in alooholie solution yields a blood 
red coloration, which is destroyed by addition of hydrochloric acid 
||The compound obtained by condensation of 6*aminopipe ron ' 


forms a white, microcrystalline powder, m. p. 265° (decomp.). 

Z-Amino-Q : 7~methyknedioocy-Z-pl^ crystallises j Q 

straw-yellow needles, m. p. 202°, and dissolves in acids, giving 
fluorescent solutions. The acetyl derivative, minute, lustrous 
white needles, m. p. 234°, and the picrate , lemon-yellow needles 
m. p. 217° (decomp.), were prepared. * 

3 -Hydroxy-6 : l-m^hyhnedioxy-2-phenylquinoline, C 17 H 11 0 s K 
forms lustrous, straw-yellow scales, m. p. 232°, yields opalescent 
solutions in acids, and in alcohol gives with ferric chloride an 
orange-red coloration, which is destroyed by hydrochloric acid 

T. H. K 

Preparation of a Derivative of 5-Phenyl~5-ethylhydantoin 
Chemische Fabrik von Eeyden Akt.-Ges. (D.R.-P, 360688* 
from Chem. Zentr 1923, ii, 481 — 482). — 5-Phenyl-5-ethylhydantoiii 
is acetylated, for example, by heating with acetic 
CO anhydride in the presence of a catalyst such as 

IfHf\|NAc sulphuric acid. l-Acdyl-5-phenyl-Mhylkydanioin 

Col IcPhEt (annexed formula), thereby obtained, forms colour- 

less crystals, m. p. 179°. Tho position of the acetyl 
group is inferred from the solubility of the compound in alkali 

G. W. R. 

The Action of o-Phenylenediamine on Diphenylmaleic, 
Homophthalic, and Diphenic Anhydrides. A. Bistezycki 
and Karl Fassler (Hdv. CMm. Acta , 1923, 6, 519— 534).— The 
1 : 2-o-benzoylene-l : 3-benzdiazole obtained from phthalic an- 
hydride and o-phenylenediamine (A., 1921, i, 456) has a yellow 
colour. To determine whether this colour is due to the type o f 
fused ring system present in the compound, substances of similar 
character have been prepared by condensing o-phenylenediamine 
with other anhydrides of dibasic acids. Diphenylmaleic anhydride 
condenses with o-phenylenediamine in boiling alcohol to form 
2 : 5-dikelo - 3 ; 4:-diphmylA-o-amiriophenyldihydropyrrole } 

K^X-nb,, 

which forms orange, microscopic, prismatic needles, decomposing 
at 207 — 208°. It is a feebly basic substance and forma an acetyl 
derivative, yellow prisms or six-sided tables, m. p. 224°. When 
heated at 250°, the aminoanil loses 1 mol, of water, forming a $4i- 

pA— >J,f} TT 

pheriylacryknebenzimimzole., CPh^rL, iY fl 4 ' brown, micro- 

CPh'C.N 

scopic groups of needles, m, p. 186°. The same compound a 
formed, but in poor yield, by heating together molecular pro* 
portions of o-phenylenediamine and diphenylmaleic anhydride, 
By alkalis it is readily converted into benzimirmzok ■ 2 - a fi-diphwr 

acrylic add, C s H 1 <^>C-CPh:CPh-C0 2 H, crystallising with 1B,0 
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* 

in colourless, microscopic crystals which when heated become 
orange, na* p.186 0 {decomp, ), From alcohol, the aci$l crystallises 
in long, colourless needles containing 1 mol. of the solvent. The 
dhyl ester forms colourless, microscopic needles which behave 
like the acid when heated, and the anilide forms microscopic 
needles decomposing at 278°. 

Homophthalio anhydride combines with o-phenylenediamine in 
alcoholic solution to form, probably, o-wrbo-xymethylbenz- o-am ino - 
anilide , C0 2 H , CH 2 ‘C < jH 4 , C0*NH*C 6 H 4 *NH 2> although the possibility 
remains that combination takes place at the other carboxyl group, 
vr The compound forms colourless leaflets, and 

/C\- N j/ > C 6 H 4 when heated at 200° loses water, forming 
{ I rf\ } : il -°-Vtenyk’ne(uxtyll : 3 -benzdiazole (annexed 
l formula), yellow, short, microscopic prisms, 

V ^ 2 decomposing at 345°. In acetic anhydride 

solution, it is blue and in concentrated sulphuric acid violet-brown. 
It can be regarded as a reduced iaoquinoline derivative, and all 
attempts to open the new six-membered ring failed, the compound 
being remarkably stable. 

Diphenic anhydride combines with o-phenylenediamine in boiling 
alcohol to form diphen-o-aminoanilidic acid , & 

C0 1 H*C 6 H 4 *C e H4*C0*NH*C 4 H 4 'NH 2 , 

which forms colourless, rhombic tablets decomposing at 165°; 
from alcohol, it crystallises with 1 mol. of solvent. The silver 
salt forms a grey precipitate. When heated 
at 150°, the acid loses water, forming 2' : 1- 
JOv } yv o-benzoylene-2-phemjl-l :3-benzdiazole (annexed 
AV — S \ formula), which forms colourless, microscopic 


V 


A 


)N- 




needles, m. p. 177 — 178°. The compound can 
. . be prepared in good yield by melting together 

\/ diphenic anhydride and o-phenylenediamine 
and cheating at 150°. It contains a new 
seven-membered ring, and, unlike the above compounds containing 
a six- or five-membered ring condensed with the benzdiazole 
ring, it is colourless. The new ring is readily ruptured by alkali, 
and in this respect resembles the 5 -mem be red ring of the above 
diphenylmaleic derivative. 

Benziminazole-2-diphenyl - 2 ' - carboxylic acid , 

co^ 6 h 4 -c 6 h 4 -c<^>c 6 h 4 , 

forms colourless, flat prisms which melt at 206— 207° and lose 
water to form again the above seven-membered ring compound. 
a i ' er 8alt k anc * slightly sensitive to light. The 
uqo es J? r ^ 0rn [ 18 short, flat, microscopic prisms, decomposing at 
V s * ; amide, colourless, flat prisms, decomposing at 227°; 

an }ffe> rhombic tablets, decomposing at 248° ; the phenyU 
prazxde, microscopic rosettes of leaflets, decomposing at 157°. 

^^‘derivatives are all formed by the action of the base 
on me above benzoylene-phenylbenzdiazole. N -o-Acetamido-phenyl 

diphenimide, ^®g*^^>N*C 4 H 4 *NHAc, fonfls colourless, microscopic 
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prisms, iSecOmposing at 233°. It is formed ^hen the primary 
prbStrel of combination of diphenio anhydride and o-phenyleng. 
diamine is acetylated. , E. H. H, 

The Action of Carbarn azide on Malonic Ester and cm 

Barbituric Acid. Th. Curtius { Ber., 1923, 56, [B], 1577 

1683). — ^Th© action of carbarn azide on ethyl malonate and barbi- 
turic acid occurs in two directions. On the one hand, the azide 
loses hydrazoic acid and leaves a residue of tsocyanic acid, which 
is isolated as cyanuric acid or as urazole, whereas^ on the other 
hand, it loses nitrogen and the residue, NH a *CO*N.\ unites with 
the partner in the reaction to yield substances containing the 
group NH 2 *CO*NH. 

Urazole, m. p. 245°, cyanuric acid, ethyl dimrbamidomahnak 
(NlLi*C0*NH) 2 C(C0 2 Et) 2 , small, pointed, anisotropic platelets’ 
m. p. 170°, and ethyl 

colourless, anisotropic prisms, m. p. 145°, are obtained when carb’ 
amazide and ethyl malonate are warmed on the water-bath until 
evolution of nitrogen ceases. Urazole, cyanuric acid, and small 
amounte of a substance, m. p. 174° {decomp.), are the only products 
which could be isolated from the action of carbamazide and ethyl 
ethylmalonate. 

Carbamazide and crystalline, hydrated barbituric acid when 
heated together yield nitrogen and malobiuric acid, 

co< nh'co >ch ' co ‘ nh 2 1 

which is derived by the addition o£ nascent isocyanic acid to 
barbituric acid. The main product of the reaction, however, is 
a tile-red mass which is insoluble in all media and presumably 
contains bibarbiturie acid. It is transformed by bromine water 
into a substance, C 9 H 7 0 7 N 7 , golden-yellow, anisotropic plates, 
dibromobibarbituric acid, and the hydrobromides of basic sub- 
stances, which have not been investigated farther. The constitu- 
tion of the compound C 9 H 7 0 7 N 7 has not been elucidated ; it yields 
highly characteristic additive compounds with bases such as 
aniline, ammonia, and hydrazine. It is extremely sensitive to 
reducing agents and is converted by stannous chloride into the 
compound, C 6 H 6 0 5 N 4 , small, red needles (the corresponding mow- 
hydrate is described). The substance can also be obtained by 
the use of sulphurous acid and, in this case, the mother-liquors 
contain a compound , C 9 H 5 0 7 N 9 , large, colourless leaflets, decomp. 
268°, which has feeble acidic properties and yields a highly char- 
acteristic, gelatinous silver salt. It reacts violently with hydrazine 
in aqueous solution, giving an add , C 5 H 6 0 4 N 4 , thin, anisotropic 
platelets. 

New Cases of Isomerism. II. Structural Association. 
Gustav Heller and Willi Kohler ( Ber 1923, 56, [B] t 1595- 
160Q). — It has been shown previously in three instances that an 
unexpected isomerism is observed in the case of p-lactams, as a 

consequence of which substances with the group 
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{join those containing the group C 6 H 4 <^‘ 0H . A similar^iiS^mce 

^ presented by o-hydrazinobenzoic anhydride, C 6 H 4 <^>NH (cf. 
g e |]er and Jacobsohn, A,, 1921, i, 440), and 3-hydroxyindazole, 
C H 4 4 (QH) >NH ( c *- Thode, A., 1904, i, 347). The latter 

ubstance resembles the structurally similar isatole and 4-hydroxy- 
auinaldine in showing a more or less distinct tendency towards 
termolecular association in various solvents. To this tendency 
is attributed the ability of p-lactims to exist in two tautomeric 
forms, whereaB in general only the lactam or the lactim is stable. 
It appears* therefore, that in these cases a new form of association 
is presented (structural association), as a consequence of which a 
form which is potently tautomeric exists as a stable entity. 

3 -Hydroxyindazole (benzisopyrazolone), m. p. 206°, % con- 
veniently obtained by heating o-aminobenzhydrazide at 200 — 
210° in the presence of quinoline, It is converted by cautious 
treatment with acetic anhydride into 2 -aeetyl-2-h ydroxyi ndazole, 

C 8 H 4 <P>>NAc, m. p. 188° (decomp.), which is transformed 
when heated with glacial acetic acid into bis-N-acetylindazyl 2-ether , 


Jfrr ) , m. p. 190 ; the latter compound is hydrolysed 

bfttti /2 

by concentrated hydrochloric acid to monoacetylindazyl ether , 
O^EtaO^, rhombic plates, m. p. 206°. 3-Hydroxyindazole is 
transformed by phosphoryl chloride and phosphorus pentachloride 

into bwbenzisojpyrdzolylf leaflets, m. p. 


228°, which is converted by acetic anhydride into a compound, 
needles, m. p, 250°, 3-Hydroxyindazole and nitrous acid yield 

1 ; 2 -dinitro 80 - 2 -ketodihydroi 7 uiaz^ ^C 6 H 4 <^^qj>N*NO^ , pale 
yellow rhombohedra, m. p. 249° (decomp.). H. W. 

The Nature of Isatoids. II. Gustav Heller and Hell- 
mtjxh Lauth ( Ber 1923, 56, [B], 1591 — 1594) —Further examples 
of isatoids have been investigated. 

o-Bromoisatin is treated with a solution of sodium in absolute 
alcohol. The precipitated sodium salt is removed and converted 
into the corresponding silver salt, which is treated with methyl 
iodide in the presence of ether and subsequently dissolved in acetic 
anhydride and exposed to light. 5-Bromo-(i-methylisatoid (5-bromo- 

isatoid 0-methyl ether), C 6 H,Br<^>C(OMe)-N<^ 1 ^f>CO, 


is thereby precipitated in orarige-red needles, m. p. 262° (decomp.) 
after darkening at 226° and softening at 240°. When dissolved 
in hot benzene, it appears to become isomerised to the a -form, 
m. p. 259—260° (decomp.) after incipient darkening at 238°. It 
is converted by ^-sodium hydroxide solution into bromo-y-methyl- 
isatoidy m. p. 306^-307° (decomp.) after becoming discoloured at 
about 190°, and more strongly so at 240 — 250°. 5-Bromoethyl- 
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isatoid crystallises in orange-red needfes, % p. 247° 

afteidarkening at 224° and softening at 240°; it does not app^J 
to beeome isomerised in benzene solution. S-Fromo-n-pro^ 
isatoid forms slender, orange-red needles, m. p. 232° (decomp.) a f^ r 
incipient decomposition at 227°. 

5-Bromomethylisatoid is converted by glacial acetic acid and 
hydrobromic acid (d 1*48) into anhydro-d-bronmTidoxyLoiA’-fo^ 
anthranilide (annexed formula), small 
granules, m. p. 309 — 310° (decomp.); ^ 
Brf V Ytt Y ^ compound is also obtained from 5-brom 0 . 
I /U-lwl / Br ethylisatoid. It is converted by chromic 
\/ in uu \/ an( j glacial acetic acids into anhydro^. 
brmoistiin-ctA'-bromoatithranilide, slender, yellow needles, m. p 
318°. H. W. ' 


CO NH 


TrtHinpi and fsolndigotin. 0. Dornier and Jhy Martinet 
(BuUfSoc. chim. } 1923, 33, 779 — 786).— A summary of the evidence 
on the subject of the composition of a- and [J-indines and of m. 
indigotin. The present authors conclude from spectrograph 
evidence that all three are identical. From the product of action 
of glycerol on dioxindole, they have isolated a violet powder which 
appears to be a mixture of indirubin and tsoindigotin. H. H. 

Xanthyl Derivatives. Fen 6 Fabre (Bull. Soc. chim 1923, 
[iv], 33, 791— 804), —Crystalline condensation products of xanthydrol 
with substances containing a reactive hydrogen atom are described, 
and it is suggested that they may be of use for the characterisation 
of the parent substances. “Saccharin,” antipyrine, and deriv- 
atives of veronal were studied in this connexion, the reaction being 
quite general, and with “saccharin” taking place as follows: 

0 <^«| 4 > c H-°H+HN < ^q> c 6 H 4 =H 2 () + 

2 0<CsH4>ch.N< s C 0> c 6 H, (I.) 

As a pre limina ry investigation, the pn some of the solutions 
employed was determined. Antipyrine, M/10 per litre, ^? H =6’3 ; 
pyramidone (dimethylaminoantipyrine), M/10 per litre, p R ^8’2; 
veronal [5 : 5-diethylbarbituric acid], M/100 per hire, p a =5*6; 

“saccharin,” M/1000 per litre, p n ==3T. ‘ 

The condensation is effected by means of acetic acid, which 
must be free from mineral acid. It is sufficient merely to warm a 
mixture of the acetic acid solutions of the components ; on cooling, 
the condensed compound crystallises out and may be recrystafci 

from the usual solvents. The 
CO following compounds are de- 


0<p«2*>CH-N / N-CH<^ 6 h 4 > 0 a" 1:3- 
An An ° 8 4 dixcmthyl-5 : S-diethyUxtrkte- 
ric acid (annexed formal*), 
m.p. 245— 246°; 

thyl- 6 -phenyl-o-elhyUxirbttm 

1 : Z-dimnihyl-5 : 54iaHyU>arbitW 


co do 

\/ 

CEt, 


acid, m. p. 218 — 219° 



OEGAjnc GHKinswr* 


8Bf 

242 — 243°; 1 : 3 -dimMyl~ 5 -d/iy!- 5 ’bvJyUx 2 rbfa 7 W odd, m. p. 
S 49 243 ° ; 1 ■: 3dimnlhyL5^hyl^A80bidyIbarbituric md, : mi p t 
^r 2 60°; 1 -ghenylA-mnthyl^ : S&mdhylpyrimidone, m. p* 17&-- 
t 2 go pymnidona, which contains no replaceable hydrogen atom, 
does not give a xanthyl derivative. H. H. 


pioximes. VTI. G. Ponzio and G. Ruggebi (Gazzeffo, 
IQ23 63? i> 297—- 305).- — The relationship of aminomethylglyoxime 
1 1 1922, i, 627) to certain acyl derivatives of the azoximes and to 
mlnomethylf nrazan has now been studied. The furazan deriv- 
ai V0 is not obtained directly from aminomethylglyoxime by 
limination of a molecule of water from the two oximino- groups 
according to the usual method of preparing furazans from a-dioximes. 
When, however, aminomethylglyoxime is boiled with excess of 
anhydride, the following series of four reactions occurs : 
) NW^CMe*C(NH 2 ) !NOH 4 * Ac 2 0 NOAciCMe^fNH^NOAc, 

(2) "EjO — ► NOAc!(JMe*CK^‘^ e , (3) -f H^O — > CH^-COjH + 
yOHICMc'CK^^; the latter, on hydrolysis with dilute hydro- 
chloric acid, (4) +H s O -> CH3-C0 2 H+CMe<^^J. The second 


of these reactions is analogous to the synthesis of the azoximes 
from acyl derivatives of the amidoximes, NHg'CRIN’CCbOR 1 — 
v N’CR 1 

K 0 — > CR V Y ' The fourth reaction, representing the trans- 

8 n:o 


formation, not previously observed, of an azoxime into a furazan 
derivative, probably results first in the formation of an intermediate 
labile form of aminomethylglyoxime, which, unlike the stable form 
(Joe, cit.), undergoes spontaneous anhydridation to aminomethyl- 


furazan : 


NOHICMed 


.NXMe 

^N*0 


+2^0 


C 2 H 4 0 2 + i 


CMe- 


-HjO -> CMe<° (NHii): ji~. 


N-OH OH-N 


-C-NH, 


This view is in agreement with the facts (1) that elimination of a 
molecule of water from the amino-group and the neighbouring 
benzoyl group of the dibenzoyl derivative of aminomethylglyoxime 
by treatment with boding acetic anhydride yields the benzoyl 
derivative of the oxime of 3-acetyl-5-phenyl-l : 2 : 4-oxadiazole, 

0BrN:CMe-C(NH s )nSOBz-H,O=OBz-N:CMe-C<^‘V Ph ; (2) that, 

from the same dibenzoyl derivative, by elimination of a molecule 
of water as above and replacement of a benzoyl group by a hydrogen 
atom by treatment with hot dilute sodium hydroxide solution, the 
oxime of 3-acetyl-5-phenyl-l : 2 : 4-oxadiazole is obtained, and 
(3) that the last compound is convertible into aminomethylfurazan 
by the action of dilute hydrochloric acid. 

As regards aminomethylfurazan, the presence of the amino- 
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gtoup r ipcxiifife profoundly the properties of the ring, 0<^*V" 

VxNICR ** 

which is not so stable as in the furazans, 0<T where R and 

R 1 are alkyl or aryl groups. Aminomethylfurazan may be diazo. 
tised by means of nitrous acid and then yields azoiminomethy]^ 

furazan, ^^>C-N:N'NH<k^;^ so readily that the di Mo . 

compound cannot be made to react with other bases. Moreover 
although the methyl group of the methylfurazans is oxidisable to 
carboxyl, that of aminomethylfurazan exhibits marked resistance 
towards energetic oxidising agents such as permanganate and 
concentrated nitric acid, which, however, dehydrogenate the amino, 
group, two residues then uniting to form azomethylfnrazan 

. the latter may be readily reduced to 

hydrazomethylfurazan. 

The diacetyl derivative of aminomethylglyoxime, 
NOBzJCMeOfNHj^NOBz-j-HjjO, 
crystallises in lustrous prisms or flattened needles, in. p, 123° 
(anhydrous). 

The oxime of 3-acdyl-5-meihyl-l : 2 : Ac-oxadiazok , 
NOHICMo-C^/^ 6 ' 

forms elongated prisms, m. p. 145°, and its benzoyl derivative, 
NOBz!CMe*C 3 H 3 ON 2 , long needles, m. p. 198—199°. 

The oxime of 3-acetyl-5-phcnyl-l : 2 : 4-oxadiazole , CjqH^OjNj, 
crystallises in stout prisms, m. p. 205 — 209°, and its benzoyl deriv- 
ative in long needles, m. p. 174—175°. 

; Aminomethylfurazan, C 3 H 5 ON 3 , crystallises in large, white, 
odourless prisms, m. p.-72 — 73°, does not volatilise in a current of 
steam, and remains unchanged when heated with sodium hydroxide 
solution or hydrochloric acid. Its acetyl derivative, C 3 H 3 0N 2 -NEAc, 
crystallises in lustrous laminae, m. p. 115-^116°; its benzylidm 

derivative, CHPh(NH<I<^~?), in flattened needles, m. p. 

155 — 156?, and its cinmmylidene derivative, 

CHPh:CH-CH:N-C<^.7;V 

CMe.N 

forms straw-coloured laminae, m. p. 126°. M 

Azomethylfurazan, forms orange lamina, m. p. 107, 

and hydrazomethylfurazan , CjHgOgNg, which is readily oxidised to 
the azo-compound, white prisms (-j-H a O), m. p. 118—119 {snght 
decomp.). . , , 

A zmminomethylfurazan , CaHjOjN?, crystallises in straw-coloured 

la minae (+aq.), m. p. 114°; its silver salt, CgHflO^Ag, forms 4 
white powder stable towards light and explodes violently when 
heated; ite acetyl derivative, C 8 H 8 0 3 N 7 , crystallises^ in whit* 
laminae, m. p. 72°. 


T. B. P- 
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pioximes. VIH, G. Ponzto and L. AvoaAQ&Q jGqpzetta, 
1923, 53, i, 305 — 311).— By the action of aniline on the.4ep6a^e 
of a-phenylglyoxime (phenylfuroxan) in benzene solution, v^efand 
and Semper (A., 1908, i, 108) obtained a compound, m. p, aBcrat 
180 ° (decomp.) , which, from its method of formation and from the 
intense colour it gives with ferric chloride, they regarded as the 
substituted amidoxime, NOH!CPh*G(*NOH)‘]STirh. The authors 
gud that this anilinophenylglyoxime exists in two modifications 
interrelated in the same way as the two aminophenylglyoximes 
(this vol., i, 472). a-Anilinophenylglyoxime, m. p. 188°, when 
prepared as described by Wieland and Semper, is accompanied 
L another compound, m. p. 202°, which is being investigated. 
This a-compound does not form complex salts, but the p-isomeride, 
obtained either by the action of dilute acetic acid on the a-form 
or by the interaction of aniline and chlorophenylglyoxime (this 
vol., *i, 473), acts in aqueous solution on certain metals of the eighth 
group with formation of the corresponding complex salts. Both 

and p-forms exhibit distinct basicity and yield moderately stable 
hydrochlorides, but are also soluble in strong bases. 

The action of aniline on chloromethylglyoxime or that of hydr- 
oxylamine on acetylphenylisuretin yields p - anilinometh y lglyoxi me , 
which is a strong base but unstable, and gives a complex nickel 
compound. 

a, Anilinophenylglyoxime forms : a hydrochloride, C^H^OoN^Cl, 
long, white needles, m. p. 208 — 209° (decomp.), which is moderately 
stable in the air but is rapidly hydrolysed by water; a diacetyl 
compound, C lg H 17 0 4 N 3 , whjte needles, m. p. 179°, which yields 
a-amlinophenylglyoxime, together with a little phenylaminophenyl- 
furazan (see below), when suspended in 20% sodium hydroxide 
solution; a dibenzoyl compound, C^H^C^Ng, which forms small 
crystals, in. p. 201°, and is not appreciably changed when heated 
with 20% scdium hydroxide solution. 


Anili Twphenyljurazan , 


o< N: V Ph , 

N:ONHPh’ 


obtained by boiling 


a anilmophenylglyoxime with 20% sodium hydroxide solution (see 
above), forms lustrous, white needles, m. p. 158°. 

^Anilinophenylglyoxime, G 14 H 13 0 2 N 3> crystallises in small, white 
needles, m. p. 124° (slight decomp.) with previous softening, gives 
an intense blue coloration with ferric chloride, and, in aqueous 
solution, attacks compact nickel even in the cold and copper and 
cobalt when heated. The hydrochloride, C 14 H 13 0 2 N 3 ,HC1, forms 
rhombic plates, m. p, 210— 211° (decomp.); the nickd salt, 
(C^H^OgNjJgNi, dark red prisms or thin, pale coffee-coloured, 
silky laminae (-f2H a O), m. p. 268° (decomp.), not reacting with 
ammonia solution ; and the diacetyl derivative, C 18 H 17 0 4 N 3 , groups 
of white needles, m. p, 150°, with previous softening. 

. Anilimvidhylylyoxime, NOH:CMe*C(:NOH)*NHPh, is unstable; 
its mclcel salt, (CgH^OgNg^Ni, crystallises in lustrous, wine-red 
laminm, m. p. 242* (ciecomp.), and dissolves in 20% sodium hydr- 
°nde solution giving a brownish-red coloration, but is insoluble in 
ammonia solution. " T. H. P. 



i. 866 


ABSTRACTS OT CHEMICAL PAPERS. 


Dioximes. IX. G. Ponzio and L. Avogadro (Gka^ 
1923, 63 , i, 31 1—318).— 'Further experimental data are described 
which show the marked difference in behaviour between the two 
forms of phenylglyoxime and thus confirm the view that thlj^. 
merism of the a-dioximes cannot be explained by the theory <jf 
Hantzsch and Werner. 

When treated with concentrated sulphuric aoid, a-pheny]gly 0l j me 
loses a molecule of water, giving phenylfurazan, whereas two mole- 
cules of the (3-isomeride lose a molecule of hydroxylamine with 
formation of the compound, C 16 H 13 0gN 3 , already obtained by 
Muller and Pechmann (A., 1890, 61) by treating phenylgly 0Ia | 
with hydroxylamine hydrochloride, by Scholl (A., 1891, 287) by 
heating oximinoacetophenone with excess of hydroxylamine hydro- 
chloride, by Korten and Scholl (A., 1901, i, 649) by the action of 
hydroxylamine on w-dibromoaeetophenone, and by Diels and 
Sasse (A., 1907, i, 1086) by preparing the oxime of the product 
resulting from the anhydridation of oximinoacetophenone. The 
method used by the authors to obtain thiB compound is in agree- 
ment with Scholl and Baumann’s view that it consists of 1 -phenyl- 
3-oximinobenzyl-2-tsooxazolonoxime (A., 1907, i, 492). 

Both dioximes of phenylglyoxal are readily coupled with phenyl- 
diazonium chloride yielding unstable compounds whioh readily 
lose nitrogen and then give a- and p-benzildioximes, respectively; 
the latter only forms a complex nickel compound. Just as with 
the phenylglyoximes, these two benzildi oximes cannot be regarded 
as geometrical isomerides. 

The authors confirm Russanov’s statement (A., 1892, 321) that 
both forms of phenylglyoxime yield the same diacetyl derivative, 
and find that tne a* but not the (3 -compound yields at the same time 
phenylfurazan, and that the a-compound cannot bo benzoylated. 
The conclusion is drawn that tf-phenylglyoxime yields a diacetyl 
derivative, not directly, but only after isomerisation to the ftform. 
This view is confirmed by the fact that the action on the two 
phenylglyoximes of propionic anhydride, which exhibits compara- 
tively slight dehydrating properties, yields two different dipropionyl 
derivatives. 

Dipropimyl-aL-ph^nylglyoxime, COEt»ON!CPh*CHINO’COEt, crys- 
tallises in prisms, m. p. 75 c , and is slowly dissolved ( by 20% sodium 
hydroxide solution, with formation of phenylfurazan, which then 
undergoes partial isomerisation into benzoyl cyanide oxime (oximino* 
benzyl cyanide) under the influence of the strong base. 

Dipropionyl-^-phenylglpoxime crystallises in laminae, m. p. 89- 
90°, and is converted into (3-phenylglyoxime by treatment with 
20% sodium hydroxide solution. 

Dibenzoyl- phenylglyoxime, forms flattened needles, 


m. p. 150°. 

Attempts to benzoylate a-phenylglyoxime in pyridine solution 
results in the formation of the benzoyl-derivative of benzoyl cyanide 
oxime (Zimmermamx, A., 1903, i, 91). . , 

Phenylfurazan crystallises in white prisms, m, p. 35—36 (ci< 
Russanov, loc. tit.), T. “• ** 
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Diojrixne*- X. Q. Ponzio and L, Avogadro (Gazzetta, 
10^53, i, 318 — 327 ; cf. this vol,, i, 472). — Treatment of oc -amino - 

C fcglyoxime with acetic anhydride in the cold yields the diacetyl 
native, NOAc!CPh*C(NHAc)INOH, which is converted by 
gotjiom hydroxide into acetamidophenylfurazan, Under similar 
conditions, fi -aminopheny lgly oxime gives the diacetyl compound, 
HOAc!CPh‘C(NH a )INOAc } which, with sodium hydroxide, yields 
jjjgt 3-acetoximinobenzyl-5-methyl-l : 2 : 4-oxadiazole and then 
^oxuninobenzyl-S-methyl-l : 2 : 4-oxadiazole. When either the 
latter or acetamidophenylfurazan is heated with dilute hydro- 
gjjlone acid, aminophenylfurazan is obtained. From these results 
it is evident that the two oxrmino-groups of £ -aminophenylglyoxime 
aie equivalent, whereas those of the a-isomeride are not equivalent. 

The action of sodium hydroxide on the dibenzoyl derivative 
0 f a-aminophenylglyoxime yields aminophenylfurazan and 3-ox- 
jminobenzyl-5-phenyl-l : 2 : 4-oxadiazole, whereas the dibenzoyl 
compound of the (3-glyoxime gives the latter itself and also 3-ox- 
jminobenzyl-5-phenyl-l : 2 : 4-oxadiazole, which is converted into 
aminomethylfurazan by means of dilute hydrochloric acid. The 
action of water on the oximes of 3-acyl-5-alkyl(or aryl)-l : 2 : 4-oxa- 
diazoles serves as a general method for the preparation of amino- 
furazans. The behaviour of such oximes is, indeed, entirely 
different from that of the isomeric 3-acyl-5-aminoaryl-l : 2 : 4-oxa- 
diazoles, investigated by Holleman (A., 1893, i, 205), Boeseken 
(A., 1898, i, 696; 1910, i, 643) and Wieland and Gmelin (A., 1910, 
i, 784). Thus, the oxime of 3-benzoyl-5-phenyl-l : 2 : 4-oxadiazole 
yields benzoic acid and aminophenylfurazan when heated with 
dilute hydrochloric acid, whereas 3-bcnzoyl-5-aniliib-l : 2 : 4-oxa- 
diazole gives benzoic acid and phenylcyanocarbamide when heated 
with sodium hydroxide. 

Diacdyl^amiTiophenylglyoxiTne , NOAc!CPhU(NHAc)!NOH, crys- 
tallises in flattened needles, m. p. 150 — 151°, and the dibenzoyl 
compound in slender needles, m. p. 189 — 190° (Wieland and Semper, 
A., 1908, i, 108, gave m. p. 176°). 

The oxime of S-benzoylS-phenyl-l : 2 : 4-oxadiazole, 

NOH:cPh-c<^ : 9 Ph , 

forma slender needleB, m. p. 148°. 

dmetyl^mimphenylglyoxime, NOAc:CPh*C(NH 2 )!NOAc, crys- 
tallises in large prisms, m. p. 133—134°. 

The oxime of 3-benzoyl-5-melhyl-l : 2 : 4*oxadiazole, 


NOH:CPhU< N: T Me f 

^N-0 

forms lustrous, white needles, m. p, 202—203° (slight decomp.), 
its rtf derivative, NOAc:CPh*C 2 ON 2 Me, needles, m. p. 101— 
102 » an ^ benzoyl derivative, C 17 H 13 O s N 3 , long, slender needles, 
m * p. 162—153°. 17 13 8 3 6 

biUruoyl-v.aminophaiylglyoxime, NOBz:CPh-C(NH 2 ):NOBz, erys- 
m flattened prisma, m. p. 185—186°. 

Aminophenylfurazan, , crystallises in white prisms 
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6f long needles, m. pJ&8 — 99°, and is stable towards alkali hydroxide 
concentrated hydrochloric or sulphuric acid or 4jV-wtric i W 
even when heated, but decomposes violently with forma* 0 j 
■p-nitrobenzoic acid when heated with concentrated nitric acid 
(dl*4). Its acetyl derivative, OaONgPh-NHAc, crystallise ^ 
lustrous needles, m. p. 181 — 182 , and its dtacetyl derivative 
(lONjPh'NAco, in long, broad laminae, m. p. 71°. 

Azophenylfurazan , C 2 ON 2 Ph'N!N*C a ON 2 Ph, forms long, orange 
needles, m. p. 134-135°, and kydrazophmylfurasan, C„H 0^ 
almost white laminse, m. p. 169°. T. H. p. 

Preparation of Carbamic Acid Derivatives of the Pyrazolone 
Series. Farbwerke voem. Meister, Lucius, & Brining 
(D.R.-P. 360424 ; from Chem. Zentr 1923, ii, 407— 408).--4.Ami no . 
pyrazolones or their derivatives are treated with alkali hydrogen 
carbonates. Basic pyrazolones of the accompanying general 
formula (where and 1^= hydrogen or alkyl), 
NPh an d in which the phenyl group may or may not 
Oc/\nR 2 be substituted, are thereby changed into soluble 

XTTT J L pl alkali salts with neutral reaction. An alkali 

JNUg'O carbonate, or hydroxide in the presence of carbon 

dioxide, may be used in place of a hydrogen carbonate. 4-Amino- 
1 -phenyl-2 : 3-dimethyl-5-pyrazolone gives a corresponding carbam- 
ate, ; it is a white powder. 1 -p- ATsenodiphenyl-di(4-amino-5-pyrazol- 
one) (A., 1921, i, 752) gives a carbamate as a clear, stable solution. 


Preparation of 4-Dimethylamino-l-aryl-2 : 3-dialkyl-5-pyr- 
azolones. Urbwkrke vorm. Meister, Lucius, & Bruto 
(P.B.-P. 360423; from Chem. Zentr, , 1923, ii, 407). -4- Amino- 
1 -aryl-2 : 3-dialkyl-5-pyrazolones are treated with formaldehyde 
or its polymerisation products in the presence of aqueous formic 
acid. Methylation takes place without formation of quaternary 
ammonium bases. 4-lHmetkylamino-bj)henyl-2 : S-dimethytt-fflr- 
azolone , 4-dimethylarnino- [-phenyl A-7neihyl-2-ethyl-5-'pyrazo}cM, in, p. 
107°, and A-dimethylamiiw-X-^-tdyl^ : ^dimelhjl^yyrazdoM, m.p. 
105°, are mentioned. & ^ 


Syntheses of 3-Hydroxy-5-thioltriazoles. E. Fromm and 
E. Nehring (Ber. } 1923, 56, [B] t 1370— 1375).— Myf S -phenyl- 
thiosemicarbazide- x-carl>oxylale , NHPh*CS*NH‘NH*C0 2 Et, Render 
crystals, m. p, 141°, is prepared by the gradual addition of ethyl 
cbloroformate to a boiling alcoholic suspension of 8-phenylthio- 
semicarbazide ; it is converted by boiling, aqueous sodium hydr- 
oxide solution into 3-hydroxy-5-thiol-4-phenyltriazole, 

thidA-phenyltriazole crystallises in colourless needles, m. P- 
it is converted by benzoyl chloride into 3 -Ai/dro^- 2 - 6 e«zoyi-o- # 
ihid A- fhen yl triaz ote, colourless needles, m. p. 1-- * ™ 



has rn. p; 126°. 3-Hydroxyv 
^jol^pbenyltriazole combines with phenylhydrazine to form 
he &> colourless crystals, m. p, 169° ; it is oxidised 

lV bromine water to the corresponding disulphide, C 16 H 12 O 2 N 0 S 2 , 

l p , 286°. * 

'Jxld action of ethyl chloroformate on thiosemicarbazide in the 
)ies ence of benzene leads to the formation of mixtures which are 
jjpogt non*separable into their components; on one occasion, 
g^micarhazidedicarboxylate ( ?), m. p. 130°, was isolated. In 
jcoholic solution, on the other hand, the substances yield ethyl 
foo&micarbazidt-a-carboxylale, NHg-CS'NHvNH-COoEt, colourless 
Totals, m. P- hi which the position of the carbethoxyl group 
/proved by the failure of the compound to react with benzalde- 
jyde. It is ponverted by benzyl chloride and sodium hydroxide 
n the presence of alcohol into ethyl S-benzylisothiosemicarbazide- 
sarboxylate, CHjPh-S-CCNHJ-NH-NH-COgEt, m. p. 145°. It is 
transformed by two equivalent proportions of sodium hydroxide in 
wueoua solution into 3-hydroxy-5-thioltriazole, m. p. 202° (Arndt, 
^ 1922, i, 277 gives m. p. 206°), which is most readily prepared 
by the action of hydrogen sulphide on the corresponding lead salt. 
l-Ilydroxy- 5-benzyUhioltriazoU crystallises in colourless leaflets, 
n. p. 182° ; the corresponding diacetyl compound forms colourless 
needles, m. p. 89°. 3-Hydroxy-5-thioltriazx)Ie gives a salt with 
phenylhydrazine, m. p. 155°; it is converted by bromine water 
into the disulphide, C 4 H 4 0 2 N 6 S 2 , m. p. 245°. H. , W. 

The leuco-Sulphinic Acids of the Triphenylmethane Dyes. 

G. Schkuing and R. Berliner ( Ber ., 1923, 56, [BJt 1583—1568; 
hf. Wieland, A,, 1919, i, 355; Wieland and Scheuing, A., 1922, 
i, 68) —Under suitable conditions, paramagenta can be dissolved 
jn alkaline sodium hyposulphite solution to yield a concentrated 
?at from which ammonium paramagentaleuQOsu Iph i note, 

. c 19 h 22 o 2 n 4 s,h 2 o, 

is precipitated by addition of solid ammonium chloride and para - 
inagentaleucosulphinic acid , C 19 H 19 0 2 N 3 S , II 2 0 , is obtained by 
cautious addition of acetic acid. They are soluble in cold, dilute 
ilkali hydroxide, but decompose rapidly in warm solution into 
paratecaniline and sulphite. The neutral solution of the sodium 
salt is oxidised by air with production of the paramagenta salt 
paramagenta/eucosulphonic acid ; in the presence of an excess 
»f alkali hydroxide the products are leucanillne, and a mixture of 
rosaniline and the salt of the leucos ulphonic acid. In acid solution, 
the ieucosulphinic acid undergoes autoxidation to paramagenta 
rod sulphurous acid. 

The direct conversion of paramagenta/ewcosulphmic acid into 
the corresponding sulphonic acid does not appear to be capable 
of accomplishment. 

hi a similar manner, aurin is converted into sodium aurinleuco- 
wyhinate, 0 ig H 15 O B SNa, which is less stable than 4he similar 
impounds which have been described previously. In other 
f^spects it resembles these substances very closely. Autoxidation 
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dNiie sulphide aoU in alkaline solution, leads to the pfodectu 
of sulphite and at cm; the latter is mixed with 4 : 4'-dihyd*osy. 
benzophenone, bo that a benzene nucleus is removed from 
dye by the action of atmospheric oxygen. H. 

The Bromine Reaction of Magenta-sulphurous Acid 

G. Scheming and 0. Schaaee (Ber. y 1923, 56, [B], 1688 — 1€91) 
Guareschi (A., 1913, ii, 333) has shown that magenta-sulphurom 
acid can be used for the detection of bromine, with which it 
a reddish-violet coloration, whereas chlorine gives a pale yefioi 
coloration and iodine is without action ; confusion with the aide 
hyde reaction is avoided by the use of solutions which do not contaii 
free sulphurous acid. 

The action of an excess of cold bromine water on a solutioi 
of paramagentaiewcosulpbonic acid in dilute hydrochloric aci< 
leads to the production of hexabromopararosaniline, which, fa 
part, undergoes further oxidation to tetrabromo-4 : T-dlaminc 
benzophenone. Paramagenta itself behaves in a similar mannej 
In both cases, bromination appears to proceed directly to tfa 
formation of the hexabromo-derivative. In the case of th 
sulphonic acid, the loss of sulphur dioxide occurs spontaneous!; 
from the hexabrominatcd derivative : H Cl (I I 2 N * C gHjBr^jC'SOjH - 
(H 2 N-C,H 2 Br 2 ) 2 C:C 6 H 2 Br 2 :NH'HCl+H-S0 3 H. 

The bromine reaction of Schiffs reagent thus resembles closely th 
reaction with aldehydes. In both cases, a Zewcosulphonie acid i 
formed which decomposes spontaneously into dye and sulphuron 
acid. A difference is found in the ability of bromine to produc 
the unstable, sulphonic acid immediately, whereas with aldehyde 
a more stable, partly substituted sulphonic acid is formed as into 
mediate product. W. 

Xanthyl Derivatives of AUophanic Acid, Thiosinamim 
and AUantoin. R. Fosse and A. Hieutxe (Comp, rend , m 

176 1719 1721). — The allophanic esters in diluted acetic aci 

solution condense with xantbydrol to give a xanthyl derivative^ m. j 

230°, having the constitution C0 2 Et’NH*C0*NH-CH < CQ^) > ( 

like the mono -substituted thiocarbamides, , thiosinamine als 
condenses with xanthydrol, giving a monoxanthyl derivative, whic 
decomposes on heating at 159-165°. Similarly, afiantoin gro 

mnthylallanloin, 0<^*>CH'NH-C0-NH-CH<^V h , whic 

crystallises in characteristic tabular ciystals, m. p. 214-215 
The above xanthyl derivatives are valuable for the detection an 
characterisation of the parent substances in biochemical work, an 
allantoin, for example, was easily identified by means of its xanth; 
derivative in the urine of the dog and rabbit, and m the y 
lea^Tof the plane tree. U r. ■ 

The Influence of Hydrogen-ion Concentration on tt 
Solubility oi Uric Acid. H. A. Jmra | (*£ <**Jf 
1923, 6, 562— 593).— In a previous paper (A., 1922, h 1 



’ mmafaxr. 

g h 0 wn that the solubility of uric acid is influenced by the 
pdrogOHon concentration, and it » now shown that the results 
Sained fit in with Michaefis’s formula, A=®X+fo/[H1 where* 
ja die total solubility, X is the partial solubility (the solubility 
ken dissociation is suppressed), and k xb the dissociation constant. 
Ithough the ammonium salt is the least soluble salt of uric acid, 
pnrioiuum compounds in the buffer solution do not influence 
10 solubility of urio aoid provided p H is less than 6*8. The solu* 
ilitv of other urates in water corresponds with the hydrogen-ion 
3 ncentration brought about by the hydrolysis of the salt. A 
number of solubility measurements were made at 18° and 
t 37 °, using uric acid and sodium urate in different buffer salt 
Rations, and it is concluded that the results obtained can generally 
e interpreted by the mass action law. Uric acid and a urate can 
list in solution side by side, but the solubility product of the 
»ast soluble urate is never exceeded. The variable results obtained 
ometimes in urate and uric acid solubility determinations may be 
ccounted for by the slow rate at which equilibrium may be attained 
etween the dissociated and undissociated acid and its salts. Dis- 
rated urio acid and its salts change gradually in salt solutions 
ito the sparingly soluble undissociated acid, and the slowness of 
his change may lead to apparently irreconcilable results. Sodium 
jate readily undergoes bacterial decomposition, which is specially 
apid in pure water and in sodium phosphate solutions. 

* E. H. R. 


Diazotisation of p-Nitroaniline. Charles Sunder and Henri 
$oc. Ind. Mulhouse, 1923, 89, 237 — 240). — The diazo- 
isation of p-nitroaniline is most conveniently carried out by quickly 
dding dilute hydrochloric acid (an excess not greater than one* 
enth molecule is used) to a solution containing the theoretical 
mounts of sodium nitrite and p-nitroaniline at 10 — 14°. An 
^satisfactory result is obtained when the addition is made in 
he reverse order. If the diazotisation of p-nitroaniline is effected 
a the presence of an excess of hydrochloric acid not exceeding 
me -tenth molecule, the solution thereby obtained may be used for 
he production of good shades of Para*red without adding sufficient 
odium acetate to convert the whole of the diazonium chloride 
ato the corresponding acetate. [Cf. J.S.C.I 1923, 713a.] 

A. J. H. 


The Diazonium Hydroxides of Anthraquinone. M.Batte- 
ai and J. B&ha {Butt. Soc. Ind. Mulhouse , 1923, 89, 241—246).— 
»y diazotisation of a- and $ -amino an thraquinones and preparation 
f the corresponding chloroplatinates, chloroaurates, and cobalti- 
itrites, it is shown that anthraquinonediazonium hydroxide exists 

,, . c u h 7 o 2 -n-oh. . , . . „ . 

pine form m A solution of anthraquinonediazonium 

lydroxidc was obtained by the careful addition of barium hydroxide 
fa solution containing anthraquinonediazonium hydrogen sulphate 
pd subsequently removing, by filtration, the barium sulphate 


thereby precipitarea. riojysma wen, wucu ureshly preparedat 0 5 W J 
alkaline to methyl-grange, Thiazole Yellow, and Dobbin’ sreamjl 
'but it became aci(8o within a few minutes, (the «*diazoniuin coj 
pound was more stable than the ^-compound) owing to formauJ 

- ’ 0 H 0-N ' 

of the corresponding a^idiazo-compounds, 14 7 2 fj 

K-oh 

Crystalline compounds were obtained by addition of chlorop] a tjjy 
acid, chloroauric acid, and sodium cobaltinitrite to solutions con 
taining anthraquinonediazonium hydroxide, & good yield of th 
chloroplatinate of diazo-a-anthraquinone being thereby 
readily obtained, since it is only slightly soluble in water or dilute 
alcohol. When sodium chloroplatinate is used instead of chW 
platinic acid, formation of the chloroplatinate of diazoanthra- 
quinone is not complete, since the sodium hydroxide formed 
the reaction, converts a portion of the diazonium hydroxide into 
the an/tdiazotate which does not form a chloroplatinate. 

A. J. H. 


The Mechanism of Coupling Reactions. Ill, The Pro- 
duction of Azo-dyes from 1 -Alkyl-2 -methylenedihydrocum- 
olines. W. Konig (Ber., 1923, 56, [B], 1543— 1550). — 1-Alkyl- 
2-methylenedihydroquinolines couple readily with diazo-compouuds 1 
the alkyl groups are thereby replaced by hydrogen and a class of 
iminoazo-dyes is produced. Such dyes which contain the nitre- 
group in the para-position in the diazonium component yield 
normal yellow hydrochlorides, whereas the corresponding free 
bases appear to belong to a class of inner hydrogen complex salts 
Which in their colour resemble the alkali conjunction -salts of the 
p-nitrophenylhydrazone of quinoline- 2-aldehyde. The azo-dyes 
and the hydrazones of this class are geometrical isomerides, the 
former having the syn- and the latter the anti -configuration. 

10 -M ethyl - 5 - methylene-5 : 10 -dihydroacridine, 

pale yellow needles, m. p. 93°, is prepared by the action of sodium 
. hydroxide in the presence of ether on an aqueous solution of 5 : 10- 
tUmethylacridinium perchlorate. In the acridine series, the 
isolation of the methylene base in substances is thus shown to be 
possible, whereas this does not appear to be the case in the quinoline 
series. 

2-Benzeneazomethylene-l : 2-dihvdroquinoline (annexed formula} 
is obtained in the form of its hydrochloride , reddish- 
yellow' needles, m. p. 211 — 212°, by the simultane- 
ous addition of solutions of sodium hydroxide and 
phenyldiazonium chloride to 2 -methylquinoIine 
methiodide dissolved in water; the free base could 
not be caused to crystallise. 2-p Nitrobenzene- 
r azomethylene-1 : 2-dihydroquinoline hydrochloride, dark red needles, 
; m. p. 241*, is prepared in a similar manner from 2 -methylqurioline 
methiodide, ethiodide, or tsoamyliodide ; the corresponding tree base 
crystallises in small, almost black needles with a bronze reflex, P- 


L CH 

J" 

N, /* 
H-NPh 



271 °. The ajxki'V'nitropnenywyamzom ot quinoUne-2-aMi$e, 
^llowish-brown needles, m. p. 245°, is prepared from its |on*- 
pooents in boiling alcoholic solution ; the corresponding sodium salt*, 
% hydrochloride, tile-red needles, in. p. 258°, and the sulphate, are 
~ ’ H. W. 


The Action of Halogens on Phenylhydrazones. I. The 
Action of Bromine. James Ernest Humphries, Edward 
$ w ou, and Roy Evans (T., 1923, 123, 1766—1772). 

Migration of Alkyl and Alpharyl Residues in the Reduction 
pi Nitrobenzoylphenylhydrazones. Georg Lockemann ( Z . 
(tfigew. Chcm . , 1923, 36, 349 351). The action of p-nitrobenzoyl 
chloride on phenyl- a -ethylidenehydrazine [ace taldehydcphenyl- 
hydrazone] in the presence of pyridine and complete absence of 
moisture yields a p-nitrobenzoylphenylethylidenehydrazine melting 
at 116—116*5° (cf. Lockemann ’ and Liesche, A., 1906, i, 111), 
'this, when reduced with zinc dust and sulphuric acid, does not 
give rise to p-aminobenzanilide and ethylamine, but migration 
occurs and the reaction proceeds as follows : 
CHMe:N-NPh‘CO-C 6 H 4 *NO 2 +10H= 

NHPh-C0*C 6 H 4 *NHEt+NH 3 +2H 3 0. 

This migration may be intramolecular, or intermolecular with the 
intermediate formation of a SchifT s base. a-p-Nitrobenzoyl- 
p-tolyl-p-ethylidenehydrazine (m. p. 149—150°) and the p-nitro- 
bcnzoyl derivative of phenylpropylidenehydrazine behave just like 
the above when reduced with zinc and sulphuric acid. In the case of 
the p-nitrobenzoylphenylbenzylidenehydrazines the acid used largely 
determines the course of the reaction. With zinc and sulphuric 
acid the p-compound yields mainly, and the o- and m-compounds 
only, aminobenzanilide and benzylamine, whilst, if acetic acid is 
used instead of sulphuric, a considerable proportion of benzylamino- 
benzanilide is formed, the reaction proceeding in the latter sense 
to the extent of 42% with the ortho-compound, 35% with the meta- 
compound, and 60% with the para -compound. W. T. K. B. 4 

Enantiotropic Transformation of Phthalylphenylhydrazide. 

Fusao Ishikawa (Bull. Inst, Phys . Chem. Res. [Rihwagahi Ken- 
kyujolhd], 1923, 2, 264 — 267). — Chattaway and Lambert (T., 1915, 
107, 1773) determined the solubility of phthalylphenylhydrazide 
in chloroform, ethyl acetate, and acetone and found its transition 
point to be 9*5°. From the solubility data, the author has cal- 
culated the heat of transition, the transition point, and the transi- 
tion affinity of the compound. The heat of transition of 1 g. of 
the light yellow modification into the deep yellow one at 9*5° in 
chloroform is 2*72 cal. and in ethyl acetate 2*89 cal. From the 
solubility in chloroform at 5° and 15°, the transition point was 
calculated to be 9*4°. From the solubility in chloroform, the 
transition affinity per 1 g. molecule w r as calculated as follow’s : 
For the change £ a, 5*75 cal. at 5°, 2*38 cal. at 8°, and 1*26 cal. 
at 9°. For the change a — > {$, 1*78 cal. at 10°, 2*28 cal, at 11°, 
741 cal. at 15°, and 21*49 cal. at 25°. 

From the solubilities at 25°, the transition affinities in chloroform, 
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ethyl acetate, and acetone per 1 g/ molecule are 21*49, 21-35 and 
21*98 cal. respectively* 4 R/r 

Nitrosohydrazonfcs. II, M. Btjsch and S. SoeIstkeb {B» 
1923, 56, [B], 1612— 1616).— It has been shown previously tfot 
the nitroso-derivatives of aldehydrazones are nitroeoamiuee, and 
that their conversion into nitroaldehydrazones is due to the migration 
of the nitroso-group from nitrogen to carbon. In nitroeoketo. 
hydrazones, the nitroso-group shows a similar tendency to change 
ija place in the molecule, so that, by union with another atomof 
oxygen, nuclear nitration ensues. In this manner, nitrosobenzo- 
phenonephenylhydrazone, CPh 2 tN*NPh*N0, yields benzophenone. 
p-nitrophenylhydrazone, CP^iN-NH-CgH^NOg. The properties of 
the latter substance are very similar to those of the compound 
obtained by Bamberger, Schmidt, and Levinstein (A., 1900, i, 5($j 
from diazotised aniline and nitromethane in alkaline solution, and 
considered by them to be beiizeneazonitrodiphenylmetiane, 
N0 2 *CPhj*NINPh. Ke-examination of the reaction has shown 

that the ultimate product is benzophenone-p-nitrophenylhydrazone 

which results from the isomerisation of primarily formed benzene' 
azomtrodiphenylmethane by boiling alcohol used in its purification, 
A series of further examples of the conversion of nitrosoketo- 
hydrazoneB into nuclear nitrated hydrazones is given. 

Bmzophenorie-^tolylhydrazone, pale yellow leaflets or large 
plates, m. p. 88°, is converted by sodium nitrite in the presence oi 
glacial acetic acid into the corresponding nitrosoamine, 
CPh 2 lM*X(NO)*C 7 H ? , 

lemon-yellow needles, m. p. 108° after darkening at 98° and soften- 
ing with evolution of nitrous fumes above 100°. When dissolved 
in ether containing a little acetio acid, the nitrosoamine gradually 
passes at the atmospheric temperature into benzophenone-o-ntiro- 
p -tdylhydrazme, CPh 2 ;N*XH*C 7 H 6 *N0 2 , pale red, transparent 
leaflets, m. p. 164°. The nitro -compound is reduced by zinc dust 
and acetic acid to beTtzophenone-o-amino^-lolylhydrazone, yellow 
leaflets, m. p. 202°. 

Benzopkenme-o-tolylhydrazone, pale yellow, cubic crystals, m. p. 
102°, is converted by sodium nitrite and glacial acetic acid into 
be^izopMtume-^-nitro-o-tdylhydrazone, straw-yellow, prismatic rods, 

m.p. 176°. 

Benzophenone-ii&-m-xylylhydrazo7ie ) pale yellow, lustrous needles, 
m. p. 84°, is transformed by nitrous acid into the nitmoamiM, 
CPhglN’NfNOJ-CflHg, lustrous, 'orange-yellow prisms, m. p. 104° 
(a. diazonium salt is simultaneously produced by fission of the 
hydrazone). When dissolved in benzene and treated with alcoholic 
hydrogen chloride, the nitrosoamine is converted into the nitroso- 
amine of benzophemTieniiroxylhydrazone, 

CPh^N^lNOJ-CeH^-NO,, 

lustrous, blood-red needles, m. p. 119 — 120° (decomp.). H. vv, 

Tetrazcnaes from Hydrazones and Azo-compounds. M. 
Busch, Helmat Muller, and Eugen Schwabz (Bar., 1923, 56 , 
[B\,< 160 Qr— 1612 ) — It has been shown previously that benzaKte- 
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bvdephenylhydrazone mutes readily with benzeneazobenzoyl to 
give an unstable tetrazan derivative which readily passes into the 
stable hydrazinohydrazcme or becomes converted into the formazyl 
derivative (cf. Busch and Kunder, A., 1917, i, 56). Similar observa- 
tions are now recorded with a series of similar azo-compounds. 

The action of azodibenzoyl on benzaldehydephenylhydrazone in 
ethereal solution leads to the production of yMibcnzoyU-vhenyl- 
* benzylidenetetrazan , CHPhIN-NPh-NBz'NHBz, yellow needles, 
at. p- 139 . It is readily reduced to benzaldehydephenylhydrazone 
and dibenzoylhydrazine . When heated slightly above its melting 
point or when treated with boiling alcohol containing a little hydro 
chloric acid, it becomes isomerised to dibenzoylkydrazinobmzaldekyde- 
pknylhydrazone, NHPh-NICPh-NBz-NHBz, colourless needles, m p 
192°; the constitution of the substance is deduced from its hydrolysis 
to tribenzoylhydrazine and phenylhydrazine. The tetrazan is not 
affected by ammonia or pyridine. 

The interaction of azodibenzoyl with benzaldehyde-p-bromo- 
phenylhydrazone in cold ethereal solution gives rise to dibenzoyU 
tydmzinobenzaMehyde-p-bromophenylhydrazone, colourless, crystal- 
line needles, in. p. 200°, as i sola table product; it is hydrolysed to 
tribenzoylhydrazine and p - brom opheny lhy d razi ne . 

Azodibenzoyl reacts with the (3- and a-forms of acetaldchyde- 
phenylhydrazone to give (3 -dibenzoylphmylelJiylidmetetrazan 
CHMelN’NPh’NBz'NHBz, lustrous yellow needles, m. p. 158°* 
and z-dibenzoylphenylethylidendetrazan } yellow needles, m. p. 144— 
145°. The p-variety readily passes into the a-isomeride under the 
influence of ammonia in alcoholic solution. Either form is converted 
by hydrochloric acid in the presence of alcohol into dibenzoyl - 
hjdrazinoacetaldehyde phenylhydrazo ne, NHPlrNICMe-NBz-NHBz 
needles, m. p. 178 — 179°. 5 

Acetophenone- and benzophenone-phenylhydrazones do not 
appear to react with azodi benzoyl. 

The catalytic aid of hydrogen is necessary for the combination 
of hydrazones with ethyl phenylazocarboxylate. The latter sub- 
stance unites with benzaldehydephenylhydrazone to give ethyl 
r Miphenyl-^bfjizylidendetrazan-y~rjirboxylatc, 

CHPh:N-NPh*N(C0 2 Et)-NHPh, 

yellow needles, in. p. 124-125° (slight decomp.). It is readily 
reduced by zinc dust and acetic acid to ethyl phenylhydrazine. 
carboxylate and benzaldehydephenylhydrazone. It is relatively 
very stable towards acids. When treated with a little potassium 
tydroxide in the presence of alcohol it is converted into ‘i-anilino- 

1 : Z-Aiphenyltriazolone, |^p?>N-NHPh, lustrous needles, m. p. 

175 . hthyl dipke nyleihylide nelclrazanc/irboxi flute , 

CHMe.’N’N Ph-N(C0 2 Et )*N HPh , 

Shit needles > ra - P* 105—106°; it is obtained from 

f orm the acetaldehydephenylhydrazonc. It is moderately 
mi P eral acicis < but appears to be converted by alkali 
ciystallise mt ° & * ormaz ^ derivative which could not be caused to 

V0L ' CXXlV.i. ■ . hh 
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Phenylazoacetaldehydeoxime shows the least tendency 
acyl azo-compounds to yield tetrazans. It unites, however, m 
(J-aeetaldehydephenylhydrazone in ethereal solution in the piis^ 
of a little acetic acid to give 

oxime , CHMe:N-NPh-N(CMe:N*OH)-NHPh, orange-yellow j ** 

m. p. 83° ; under the influence of glacial acetic acid, this c 
is also produced from a-aeetaldehydephenylhydrazone. 
Diphenyldhylidenddrazanctirboxylamide , 

CHMe:N‘NPh*N(CO-NH 2 )-NHPh, 
yellow leaflets, m. p. 164°, is produced from phenylazocarboxylami^ 
and p-acetaldehydephenylhydrazone in neutral, alcoholic solution 
or from the corresponding a-compound in the presence of a trace 
of hydrochloric acid. It is converted in boiling alcoholic solution 
to which a little potassium hydroxide or hydrochloric acid has b» n 

NPh'CO CIJ 

added into 4-anilino-\-phmyl-%-mdhjltriazolme, i /N'Mpi 

.N — L Me 1 


small, colourless needles, m. p. 148°; the corresponding ???fawo. 
derivative crystallises in pale yellow needles, m. p. 68°. 

CHMelN-NPh »N (CONHPh ) *NH Ph , 
lustrous, yellow needles, m. p. 158°, is most conveniently prepared 
by heating acetaldehydephenylhydrazone and phenylazocarb- 
anilide on the steam -hath until a clear, molten product is obtained, 
It is converted by boiling alcoholic hydrogen chloride into 2-atdyl 
1 : 4-diphmyUemicarbazide, NHPh’NAc'CONHPh, colourless 
needles, m. p. 1 79—180°. Dip he nylbe nzyliden ddraza n ca rim Hi k , 
CHPhIN-NPh-N(CO*NIIPh)*NHPh, crystallises in small, yellow 
needles, m. p. 133° (dccomp.). It is transformed by alcoholic 
potassium hydroxide solution into diphenylanilinotriazolone, m. p. 
175 — 176°, and a formazyl derivative which was not isolated in a 
homogeneous condition. Acetonephenylhydrazone and phenyl- 
azocarbanilide yield dipkenylisopropylid^idetrazanmrbanilide,, 
CMe 2 :N'NPh-N(CO*NHPh)-NHPh, 
small, yellow needles, m. p. 150° {decomp. ) in small yield. 

Eth yl p - ph en yl - (x-benzylidenetdrazan -yo-di embox yhl e , 
CHPh:N*NPh , N(C0 2 Et)-NH-C0 2 Et, 
pale lemon-yellow needles, m. p. 106°, is reacjily prepared from 
benzaldehydephenylhydrazone and ethyl azodicarboxylate. It is 
readily converted by alkali hydroxides or mineral acids intoe%I 

fertod iphe n yUet rahydrotetrazi n emrboxyla t e, C0 2 Et’N<C^^..QQ^NPh 1 

colourless, lustrous leaflets, m. p. 149 — 150°, which is indifferent 
towards nitrous acid and highly resistant towards hydrolysis. 
Ethyl fi-phtnyl-x- m -rntrobenzylidfjieidrazan-yo'dicarboxyhd^ yellow 
prisms, m. p. 159 — 160° (decomp.), is converted in a similar manner 
into ethyl ketopkenyl- m -niiroph^nyUetrahydrotetrazinecaifboxy^f 
colourless needles, or hexagonal leaflets, m. p. 179—180°. Em 
P- phenyl - a-o •hydroxybenzylidendetrazan-y^dicarboxylat-e forms p e 

yellow crystals, m. p. 147 — 148°, depending on the rate of heating, 

whereas ethyl kelophenylo-hydroxyphenyltetrahydrotetrazinmrboxp < 

crystallises in aggregates of needles, m. p. 184 — 185 - & V 
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boxylate is obtained from a- or 
.acetaldehydephenylhydrazone as a viscous, red liquid, which is 
inverted by hydrochloric acid into ethyl ketophenylmelhyltetra- 
drddwinecarboxylale, small, colourless needles, m. p. 112°. 

Ethyl azodicarboxylate does not show any tendency to unite 
nth ketonehydrazones. 

Ethyl fi-o-tolyl-cc-benzylidenddrazan-yS-dicarboxylate, yellow prisms 
r plates, m. p. 145 (or -f-C 6 H 6 , m, p. 112 — 118°), is converted by 
lotassium hydroxide or hydrochloric acid in alcoholic solution into 
(A yl fatophenyl-o-tolyUd rahy dr otetrazinemr boxy kite,, colourless, lus- 
rous needles, m. p. 93—94° after softening at 90°. Ethyl fi- o-tolyU 
.jiydmybenzylideiiddrazan-yB-dimrboxykUe crystallises in small, 
ellow prisms, m. p. 104—106°, whereas ethyl keto-o-hydroxy phenyl- 
.iolyUdrahydrotetrazmecarboxyUUe forms colourless needles, m. p. 
78’. H. W. 

The Behaviour of the Most Important Proteins, Ferments, 
nd Toxins towards Aluminium Hydroxide. M. A. Rakuzin 
Ber., 1923, 56 , [ 5 ], 1385 — 1388).— Amphoteric aluminium hydr- 
xide does not behave exclusively as an adsorbent towards the 
lost important proteins. Normal adsorption occurs only with 
he casein molecule ; in other cases, fission of the protein molecule 
usually observed. ^ Very characteristic decomposition is observed 
ith technical pepsin, chondrin, and antidiphtheric serum, which 
ads to the isolation of pure substances and to their quantitative 
stimation (cf. A., 1917, i, 181, 427). In general, the processes 
ccur quantitatively within twenty-four hours if anhydrous 
tuminium hydroxide is employed; otherwise adsorption is not 
)mplete even in aqueous solution. The action of aluminium 
ydroride is due to its amphoteric nature, since ferric hydroxide 
roxide has no action on similar solutions under identical conditions, 
owards alcoholic extracts aluminium hydroxides exert a peculiar 
slective action, causing the successive elimination of complex 
■ter complex from the protein derivatives down to the associated 
ystalline carbohydrates. H. W 


The Hydrolysis of Proteins by Dilute Acids. N. Zelinski 
nd W. Sadikov (Biochem, Z., 1923, 138, 156— 160) .--Catalytic 
ydrolysis of proteins is effected by the use of dilute hydrochloric 
:id (1—2%) at 180° in an autoclave. Hydrolysis is as complete 
i two to six hours as when excess of strong acids is used at lower 
imperatives and for longer periods, and little or no coloured 
composition products are formed. Whole organs and small 
«iie animals (mice, guinea-pigs, small dogs, and cats) treated 
this way are completely broken down, and in addition to the 
>ua amino-acids and peptides, anhydrides (diketopiperazines) 
h v , ^ m obtained. The hydrolytic product thus prepared from 
0 e organs is a convenient nutrient medium for bacteria. J, P. 
Amount of Tryptophan in Various Proteins. Yoshihiko 
Sn U Tu d Takejieo Uori ( J - Chem. Soc. Japan , 1923, 44, 
authorB have improved May and Roses method 
estimating tryptophan (this vol., i, 160). 0*1 G. of the sample 

hh2 
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is placed in an Erlenmeyer flask, 2 c.c. of 0*2% sodium hydros^ 
solution are added ; the flask is warmed at 40 — 50°, cooled; loo c ^ 
of hydrochloric acid ( 1 : 1 ) and 1 c.c. of Ehrlich’s reagent are added 
heated at 25° for twenty-four hours, and set aside for twenty-fou’ 
to forty hours. The blue colour thus produced is compared with 
that of casein, treated in the same manner, assuming the content 
of tryptophan in casein to be 1*5%. Estimations of tryptophan 
in various proteins by the old and new methods respectively g ave 
the following results : beef protein, 1 * 20 , 1 * 2 , 8 ; tunny protein, H8 
1*01; salmon protein, 1*03, 0*92; scallop protein, 1*18, * 1 ^ 9 ! 
syntonin, 0*63, 0*82 ; serum-albumin, 1*62, 1*45; fibrin, 1 - 7 ] 
haemoglobin, 1*80, — ; egg albumin, 1*18, I'll; fibroin, trace* 
trace; mucin, 0, 0; gelatin, 0, 0; globulin, 1*62, 1*52; soja bean 
protein, 0*82, — ; rice protein , 1 *33, — ; edestin, 1*46, 1 *40 ; legumin 
0*94,0*67; conglutin, 1*45, 1*28; wheat gluten, 1*00,0*95; zein, 0,0* 
protein of Fagopynm esculentum, 0 * 68 , 0*83%; and protein* of 
pine nut, 0 , trace. K. K. 

Preparation of Tryptophan from the Products of Hydro- 
lysis of Lactalbumin with Baryta. Henry C. Waterman 
[J. Biol. Chem., 1923, 56, 75 — 77).— The lactalbumin (200 g.) is 
hydrolysed by heating at about 85° for forty hours with a solution 
of baryta (700 g.) in water (4 litres). The tryptophan is then 
isolated from the product by means of Hopkins and Cole’s mercuric 
sulphate reagent. Baryta hydrolysis possesses certain advantages 
over trypsin digestion; it is quicker and it renders the isolation 
process simpler since cystine is destroyed. E. S. 


Effect of Ultra-violet Rays on Protein Solutions. Rudolf 
Mono ( Pfliiger's Archiv, 1922, 196, 540 — 559; from Chem, Zentr. t 
1923, i, 559). — Ultra-violet radiation increases the stability of 
globulin and fibrinogen solutions, whilst the stability of albumin 
solutions is diminished. The reaction of serum-globulin and albumin 
solutions is rendered more acid, whilst the surface tension shows a 
decrease which is least in the case of albumin. Viscosity increases 
owing, probably, to the formation of aggregates. G. W. R. 


A Spontaneous Crystallisation of a Bence-Jones Protein. 

I). Wright Wilson {J. Biol. Chem., 1923, 56, 203— 214).— A 
case is recorded in which a Bence-Jones protein crystallised spon- 
taneously from the urine. Of the total nitrogen of the protein, 
4 * 86 % was present as free amino-nitrogen ; this small percentage 
is additional evidence in favour of classing the compound as a 
protein and not as an albumose. E- ®- 


Physical Chemistry of the Proteins. II. The Relation 
between the Solubility of Casein and its Capacity to Combine 
with Base. The Solubility of Casein in Systems containing 
the Protein and Sodium Hydroxide. Edwin J. Cohn ana 
Jessie L. Hendry (J. Gen. Physiol, 1923, 5, 521— 553 ; ef.^ 
1922, i, 882).— Measurements have been made of the solubility 
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of highly purified casein in solutions of sodium hydroxide. It 
appears that the solubility represents the sum of the solubility 
of the protein molecule itself along with that of the caseinate-ion, 
vrhieh would seem to be doubly charged. On these assumptions, 
it is found that the solubility of casein is approximately 009 g. 
per litre at 25 , and that the product of the two dissociation con- 
stants of casein, Ka and Kb, is 24 x 10 Each gram-molecule 
of sodium hydroxide combines with 2100 g. of casein. W. 0. K. 


A New Sulphur-containing Amino-acid Isolated from the 
Bydrolytic Products of Protein. J. Howard Mueller {J. 
Biol Chm., 1023, 56, 157 169). — The sulphur-containing product 
isolated from the hydrolytic products of casein, which appeared 
to be required for growth by haemolytic streptococci (J. Bad., 
1922, 7, .‘109, 325), has been found to lose its growth -promoting 
properties on purification. The pure substance is an amino-acid, 
G 5 H u 0 2 NS, hexagonal plates, m. p. (decomp.) 283° (uncorr.) 
after darkening at 278°, [a]$ —7-2° in aqueous solution (partial 
raeemisation may have occurred during the extraction process), 
ind is isomeric with ethylcysteine. It forms a naphthylcarbamido- 
ierivative, short needles, m. p. 186° (uncorr.), a copper salt, 
[^HioOjNS^Cu, hexagonal plates, and a precipitate with mercuric 
boride which has approximately the composition 
(C 5 H u 0 2 NS) 2 Hg 5 Cl 8 . 

The isolation of the new amino-acid is troublesome owing to the 
difficulty of separating it from phenylalanine and glutamic acid. 
An isolation process has, however, been elaborated whereby yields 
}f 0*2 to 0'4% have been obtained from casein, egg-albumin, 
riestin, and wool ; gelatin gives much smaller yields. The isolation 
process is described in detail in the original ; it consists essentially 
if hydrolysis of the protein by sulphuric acid or sodium hydroxide, 
precipitation of the amino-acid by mercuric sulphate, and, after 
recovery, precipitation by mercuric chloride. When recovered 
:rom the latter it is in a moderately pure condition ; further 
purification, with considerable loss, may be effected by repeating 
:hc precipitation with mercuric chloride. The structure of the 
impound has not, so far, been determined. The sulphur is more 
irmly bound than in cysteine ; it does not give the nitroprusside 
^action, neither does it blacken lead. The amino-group is prob- 
mly in the position, since the nitrogen is given off quantitatively 
n three minutes in Van Slyke’s apparatus . The evidence at present 
waiiabie points to the compound being a primary cleavage product 
proteins. E S 


Haemoglobin. A. V. Hill ( Nature , 1923, 
^ J \ ^^*4).^The specific colour changes which occur when 
00d 0r haBm °gtot)in is shaken with oxygen or carbon 
noxide support the theory of chemical change as against that 
adsorption. The deduction from the phase rule that oxy- 
j i« i l } ce ~ haemoglobin are not separate chemical compounds is 
s * y if th ? hemoglobin unit itself is a separate phase; this 
P hypothetical. Facts are briefly stated to show that the 
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union of haemoglobin with carbon dioxide is in fact, of a differ 
nature from that with oxygen (cf. Bayliss, this vol., 1, 618) 

A. A. I 

Adsorption and Haemoglobin. N. K, A ® a “ W2J, 

111 844—845). — A reply to Bayliss (this vol., l, 618). A. A. E, 

* _ _ „ . j. An ^ xar^frvioictAr Series in the 


Behaviour of Proteins.' I. The Action of Acids. II. Tt, 
Influence of Salts.. Jacques Loeb and M. KuNnz (J. r m 
SL 1923, 5, 6^5 — 691, 693-TO7).-The previous work of 

Loeb is’ confirmed and extended. The influence of acids on the 
four properties of gelatin (membrane potentials, osmotic prc;. iui , 
swelling, ^nd viscosity) depends on the valency and strength oj 
the acid and not on the particular anion. If the » tak ™ mt « 
account, the Hofmeister senes is not valid. In the same way, 
on the acid side of the isoelectnc point, the effect of salts depends 
on the valency of the anion and not on its chemical nature, and 
not at all on the kation. _ ' - 1 ' K 

The Theory of Negative Adsorption. III. The Adsorp 
tion of Sodiiin Chloride and other Compounds by Gelata 
M A Rakuzin and (Mlle) Tatiana Alee. Henke (J. Am. % 
77 ' * « ia,» 54 248—256). — In order to test the well-est&b. 

23 fe 'that ftlSto absorbs water when brought to 
contact with aqueous solutions of different substances and *, 
causes an increase in the concentration of the solution, 3% by 

S “hat although the 

twenty-four bourn’ con ** ^ »*£ "Id 
» r^fcn on solutions of sod ;r 

CmptrtoTduoc 

The Theory of Negate Adsorption ^ The Ac* 

tars^ss; ja s sss 

258).— Using an experimental method ^ ^ gtudie d the actii 
described (preceding abstrac t and five organic acic 

of gelatin on solutions of four ^ .yith 1 

The results clearly suggest an into j P exam ined. 
formation of salt-like complexes, m all the cases e^ ^ R K. 

A* Albumose from Wool. Leon Makhlkwskj and Jb 

A. Nowotn6wna (/"» ordinary teaefiom 

small amount of albumose, giving al solutions 

aXmoses, is obtained by the hydrolysis of wool with R , 
calcium or barium hydroxide. 
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rfhfi Active Principle of Pepsin. M. A. Rakuzin and S. L. 
Ivanov (J. Bum. Phys. CUm. Soc., 1922, 54, 234— 242).— The 
A ’traction of dry preparations of pepsin with 95% alcohol for 
three days leads to a loss in weight of 87*46%. The insoluble 
residue is nitrogenous and has proteolytic properties, its activity 
bring about one-half that of the original pepsin, in spite of the 
prolonged heating with alcohol. The portion soluble in alcohol 
f non-nitrogenous, has no action on proteins, and is shown to consist 
iof inositol; it has m. p. 176—177°, [a] 0 +45*35° after purification. 

The nitrogenous constituent of pepsin can, apparently, also be 
separated from pepsin solutions by adsorption by means of alumina, 
! constant fraction of the original solid (12*4%) being removed 
from the solution, and the carbohydrate constituent being left. 

The nitrogen in the active principle of pepsin appears to be con- 
ned in the form of lecithin or nucleoprotein. G. A. R. K. 


The Products of the Digestion of Blood Pigment by 
pepsin. A. Dmochowski (l gty Zjazd Chemibow Polskich, 1923, 

59) .—Quantitative determinations are made of the products 

bf digestion with pepsin of blood and of oxyhemoglobin derived 
Lm horse blood. The production of digestive haematin from the 
Liter is found to be 4*3%, thus confirming the results of Schultz 
[nd Zawrow. It was not found possible to determine quantitatively 
the percentage of haematin produced from blood, owing to the 
Efficulty of separating fatty and cellular materials from the latter. 

r r. t. 


The Effect of Radioactive Radiations and X-Rays on 
jnzymes. I. The Effect of Radiations from Radium 
Imanation on Solutions of Trypsin. Raymond G. Hussey" 
nd William R. Thomson (J. Gen . Physiol , 1923, 5, 647—659). — 
'he decomposition of trypsin by radium emanation is a unimolecular 
faction, and the rate of destruction is proportional to the con* 
entration of trypsin and to the quantity of emanation, 
j • W. 0. K. 

Hydrolysis of Collagen by Trypsin. Arthur W. Thomas 
id F. L. Seymour- Jones (J. Amer. Ghem. Soc., 1923, 45, 1515 — 
»22) A study has been made of the hydrolysis of collagen by 
cans of trypsin, by controlling the acidity during digestion and 
■e-treatment, and examining the effects of varying the time of 
gestion, concentration of enzyme, and size of the collagen 
articles. The optimum hydrion concentration for the hydrolysis 
found to be at P H 5*9. Pre-treatment of the collagen in solutions 
various degrees of acidity docs not influence the subsequent 
Fptic digestion. The speed of hydrolysis increases as the size 
the collagen particles decreases, the reaction probably occurring 
the surface. Hydrolysis increases with increasing concentration 
trypsin, but is never complete under the limits of experimental 
editions. The hydrolysis-time curve shows slight reversibility, 
is pointed out that the hydrolysis of soluble proteins by means 
trypsin is probably a surface reaction, the proteins being merely 
loidally dispersed, rather than in true solution. W. S. N. 

hh* 2 
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The Composition and Properties of Papain, 

Rakuzin and S. L. Ivanov (J. Rum. Phys. Ohm. 80 c., 1922 & 
243 — 247). — Papain differs from pepsin in giving the Adamfe?! 
reaction for tryptophan; the Ostromisslenski reaction, 
pepsin gives to a small extent, is well marked, whilst MoWp 
reaction is common to both ferments ; the Liebennarm reaction 
negative. The rotation of papain is +32' ’9°. Its behavicj^ 
towards organic " tanning ” agents is characteristic : formaldeU? 
phenol, and* a-naphthol react with the whole of the nitrogen aJ 
the solution after treatment with these reagents still gives a color 
ation with Molisch’s reagent for carbohydrates, hut- the AdaiJ 
kiewicz and Ostromisslenski tests are negative. Picric acid 
only with tryptophan, affecting the Adamkiewicz test alone 1 
p-naphthol has no action on papain. 

Papain contains no iron; chlorine, phosphorus, and sulpha 
(as cystine) are present. Unlike pepsin, papain is not adsorbed 
by alumina. Extraction of the dry substance with 95% a l co y 
removes 69%; the residue does not give the Ostromissiey 
reaction ; the extract contains a crystalline substance meltine a 
179°. G. A. R. 1 

Enzyme Action. XXIII. The Spontaneous Increase i 
Saccharase Activity 0 ! Banana Extracts. Grace McGtor 
and K. George Falk (J. Amer. Chem . Soc ., 1923, 45, 1539— I551 1 
— The saccharase extracts are prepared by grinding banana pci 
with solutions of different salts, the ratio of g. of pulp to c,c,fl 
solution being 2:1. During the slow filtration of the mixtin 
toluene is generally added as a preservative; the extracts# 
subsequently dialysed to remove most of the salts. The saccharaj 
action, as measured by incubating the enzyme preparation, sail 
ably diluted, with sucrose solutions for one to four hours at 37ty 
005°, and determining the reducing substances with Felling* 
solution, increases on keeping, even at low temperatures (5-10° 
from 40—100%, and then decreases. This behaviour is indepenfa 
of the composition of the extracting solution, or of the presen 
ative used. Banana cells and bacteria are absent during tb 
period of change. An alteration in the hydrogen-ion concento 
tion is insufficient to account for the phenomenon, because a 
extract made using 0‘GAf -magnesium sulphate, filtered durin) 
less than one hour, and dialysed for two to three hours agaiffi 
tap water, had P H 5t), and no change in this value, as measure 
by means of indicators, could be detected on keeping. That tb 
change in hydrogen-ion concentration, necessary to account to 
the increase in activity, could be detected by means of the indicate 
used is shown by a series of experiments, using the extract mention 
in which the effect, on the ageing of the extract, of added 
chloric acid, sodium hydroxide solution, or citrate buffer solute 
is studied. A previous observation (J. Gtn. Physiol , 1^1, 
595; J. Biol. Chem., 1922, 54, 655), that for the marim®** 
charase activity of banana extracts there is an optimum n 
between 3*5 and 5*0, is confirmed. 
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rmjp explanation favoured is that banana extracts contain 
Material which spontaneously ” forms new enzyme, but that, 
L formed, banana saccharase loses its activity steadily. This 
founts both for the initial increase and for the occurrence of a 
Limuin of activity. W. S. N. 

[Lipase, n. A Comparison of the Hydrolysis of the 
■sters of the Dicarboxylic Acids by the Lipase of the Liver. 
Iliz^beth C. Hyde and Howard B. Lewhs (J. Biol. Chem 1923, 
6 7 — 15 ).— Ethyl glutarate and ethyl adipate are completely 
vdrolysed by lipase from pigs liver, thus differing from ethyl 
ialonate and ethyl succinate, which are only hydrolysed as far 
3 the half ester (cf. Christman and Lewis, A., 1921, i, 755). If, 
J t [^0 m e of the two former esters, the acid liberated in the early 
ages of the hydrolysis is neutralised with sodium hydroxide, the 
>tion stops when 50% of the ester has been hydrolysed. Adipic 
Sid was isolated from the product in such a case. The rates of 
pdrolysis by lipase of the above four esters increase with the 
olccular weight of the ester. E. S. 

Existence of Arsino-magnesium Compounds. Andr£ Job 
id Rene Reich (Compt. rend ., 1923, 177, 56— 58) Phenyl- 
Bine (1 mol.) and magnesium ethyl bromide (2 mols.) interact in 
hereal solution to give ethane (2 mols.) and the oily arsino- 
i gnesium compound, AsPh(MgBr} 2 . This substance, which is 
adjjy oxidised, and is decomposed by water to give phenyl- 
Biue, is apparently converted by carbon dioxide into the com- 
md , AsPh(C0 2 MgBr) 2 , which is decomposed even by water, 
generating the arsine. Ethyl chloroformat.e converts the arsino- 
gnesium compound into the ester , AsPh(C0 2 Et) 2 , a colourless 
b. p. 180— 183°/20 inm., and apparently stable in air. Hydro- 
is with alkali regenerates phenylarsine. E. E. T. 

Aromatic Diarsinic Acids and their Reduction Products. 
H. Lieb and 0. Winterstei ner (Ber., 1923, 56, [B], 1283— 
P)-A continuation of previous work (cf. Lieb, A., 1921, 
196 ; Lieb and Wintersteiner, this vol., i, 408). 

Nitrophenyhne- 1 : 2 -diarsinic add, N0 2 , C 6 H 3 (As0 3 H 2 ) 2 ,H 2 0, 
ig, prismatic needles, is prepared by diazotising 5-nitro-2*amino- 
mylarsinic acid and treatment of the product with alkaline 
lium arsenite solution in the presence of a little copper powder ; 
i conveniently purified by means of the zinc salt. When heated 
ive 100° it passes into the corresponding anhydride. The nifcro- 

K . is reduced by ferrous chloride to 4;-aminophenylene- 1 : 2-di- 
dc acid, C e H 9 0 g NAs 2 ,H 2 0, the zinc salt and the anhydride of 
ich have been prepared. "Complete reduction of the amino-acid 
.v by hypophosphorous acid leads 

•r > to the production of \-amino- 
1 : 2-anenobenzene or 4:4'- 
diamino-l : 2 : 1' : 2 '-diarseno- 
dibenzene (annexed formulae I 
or II), a yellow, amorphous 
ltaace > the hydrochloride of whioh is described. The decision 
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between the alternative formula could not be effected by deter, 
ruinations of the molecular weight, since it yields a colloidal solution 
in pyridine, which is the only available solvent 

2 -Hydroxyphenykne-^diarsinic acid, colourless or pale pink 
rhombic leaflets, which becomes discoloured at ^20 , but does not 
melt or decompose below 315°, is obtained by diazotismg 2-amino, 
phenyl ene-p -di arsinic acid and heating the product with water. 
When reduced with hypophosphorous acid, it gives 2-hydroxy. 
1 : 4 -arsenobenzene or 2 : 2' -dihydroxy-l : 4 : 1 : 4 : dmrsemdihen m> 
a reddish-brown, amorphous substance which is fairly stable towards 
air when dry, but is exceptionally readdy oxidised n l solution. 

2-ChloropheMylene-^-diarsinic acid, L 6 H 7 U 6 UAS 2 ,u on 2 u, colour- 
less rhombic leaflets which soften and become discoloured at 210° 
but do not melt below 315°, is prepared by the action of copper 
bronze on a diazotised solution of 2-ammophenylene-p-diammc 
acid in the presence of hydrochloric acid, and is purified conveniently 
bv means of its zinc salt. It may be alBO obtained by diazotismg 
3 chloro- 4 -aminophenylarsinic acid and coupling the product with 
sodium arsenite, but the yields are very poor It is reduced bj 
hypophosphorous acid to an amorphous, yellow product whicli 
appears to he 2-chloro-\ : i-arsmobaizene or 2:2 -dtchtm 
1 : 4 : 1' : 4'-diarsenod.ibenzene.. 

2-Bromophenylcne -'p-diamnic acid , C 6 H 7 O 6 DrAs 2 ,0*5H 2 U, is pre- 
pared in the same manner as the corresponding chloro-denvative 
r H. W. 


Preparation o! Hydroxides and Oxides o! Triarylstibiw 

Ludwig KaUFMAnn (lLR.-P. 360973; from Chem. Zerdr., 1923, 
ii 336 ).— Triarylstibines, in solution or in suspension, are treated 
with peroxides in the presence or absence of catalysts such as metals, 
salts, or metallic oxides. For example, triphenylstibine £ves with 
3°/ hydrogen peroxide in the presence of dilute potassium hydroxide 
solution or with sodium peroxide, triphenylstibine hydroxide, it 
forms crystals, m. p. 212°. p -Tritdylshbme hydnmde has ib. p. 
225° ; the acetate has m. p. about 165 . vv K 


Physiological Chemistry. 


Physiological Action of Proteinogenic Amines. VH. The 
Influence of Di-iodotyrosine, Di-iodotyramine, and Hord- 
enine on the Gaseous Exchange. J. Abeun [Brnbrn k 
1923 138 161 — 168).— Tables are given showing the etteci « 
oral ’and subcutaneous administration of di-iodotyrosine, dw • 
tyramine, and hordenine (u,-dimethyltyramine) on the gas» 
exchange of the white rat. In contrast to tyra.mne c . A . 

; 964 * A 1922 i 610), di-iodotyrosme and di-iodotyramine U 
htf or no' influence on the gaseous metabolism. The oral 
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t ^tion of hordenine produces a diminution in the exchange, thus 
acting in the 8411116 way as tyramine, phenylethylamine, and 
adrenaline. J. P. 

The Reduction of Nitro-groups by Living Tissues. Werner 
fjjpscHiTZ (Biochem. Z ., 1923, 138, 274 — 278). — - A reply to the 
criticisiria by Waterman and Kalff (this vol., i, 415), of the author’s 
r^ults on the reduction of m-dinitrobenzene by excised tissues 
tumours (A., 1921, i, 203). ' J. P. 

The Phosphorus Compounds in Normal Blood. Mary V. 
Buell [J. Biol. Chem ., 1923, 56, 97 — 107). — Analyses have been 
made of the phosphorus content of human blood and of blood from 
normal dogs, precautions being taken to prevent changes in the 
distribution between the corpuscles and plasma after collection. 
The results indicate that, in the living organism, the inorganic 
phosphate of the blood is present only in the plasma, and the 
organic phosphate only in the corpuscles. E. S. 

Chemical Factors in Fatigue. II. Further Changes in 
some of the Blood Constituents f oUowing Strenuous Muscular 
Exercise. Norris W. Rakestkaw [with Charles V. Barley 
and Young D. HahnI (J. Biol. Chem., 1923, 56, 121 — 124; cf. ibid. t 
1921, 47, 565). — Short periods of strenuous exercise are followed, 
by increases in the uric acid and sugar content of the blood. The 
iacrease in the former substance continues for more than one and 
|a half hours after exercise ; the sugar, however, falls to a value 
below normal in this time . Slight increases have also been observed 
in the chloride content ; that of amino-acids and free and conjugated 
phenols remains unchanged. E, S. 

Variations in the Distribution of the Non-protein Nitro- 
genous Constituents of Whole Blood and Plasma during 
Acute Retention and Elimination. E. D. Plass {J. Bid. 
C km., 1923, 56, 17 — 29). — Analyses have been made of the non- 
protein nitrogenous constituents of whole-blood and plasma during 
pregnancy and eclampsia. The results indicate that these con- 
stituents diffuse into the corpuscles during periods of retention 
and again return to the plasma when their concentration in the 
latter has been reduced by improved elimination. E. S. 

Is Pyruvic Acid a Stage in the Decomposition of Dextrose 
during Glycolysis? J. Simon and E. Aubel (Compt. rend., 
1923, 176, 1925 — 1927). — Pyruvic acid is not a normal constituent 
of the blood of animals, whether fasting or on full diet, neither is 
sodium pyruvate decomposed by blood in vitro more rapidly than 
by water. Pyruvic acid is not produced during glycolysis, and 
therefore cannot be an intermediary between dextrose and lactic 
icid. E. E. T. 

Relation between Haemoglobin-content and Surface of 
Red Blood-cells. E. Gorter ( Nature , 1923, 111, 845). — A 
consideration of the mode of distribution of haemoglobin molecules 
ln red blood-cells. A. A. E, 
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(Win and Nature o! Thrombin. P Nolf (4rcfe. ^ 
land itiysiol., 1922, 7, 348—351 ; from Ch>m. Zentr., 1923, i, 619).^ 
Blood plasma is a mixture of proteins of various origin, including 
thrombozymes from the white blood corpusoleB and endothelial 
cells outside the liver, and other proteins (fibnnogen, thrombogen, 
antithrombosin, and antithrombolysin) secreted by the liver. Both 
groups include albumins and globulins. Coagulation, which coq. 
sists of the combination of thrombozyme with liver proteins, does 
not take place when the least soluble thrombozyme (thrombozyme 
globulin) and the least soluble liver protein (fibrinogen) are brought 
together, but is facilitated by the presence of the more soluble 
thrombogen. There is an excess of slightly soluble nver proteins 
in plasma. Of the complexes formed by coagulation, one part 
contains fibrinogen and fibrin and the other part (thrombin) little 
or no fibrinogen. The thrombin of normal serum is a soluble fibrin 
which forms an insoluble fibrin with fibrinogen or, more slowly, 
with the more easily soluble fiver colloids with formation of meta- 
thrombin (p -proferment of Morawitz). ", R. 

Chemical Constituents of Saliva as Indices of Glandular 
Activity. J. Lucien Morris and Vernon Jersey (J. Bid. 
Chem , 1923, 56, 31-42).— Estimations have been made of the 
•urea ammonia, amino-nitrogen, creatinine, and uric acid content 
of human saliva collected in successive haH-hour periods from resting 
glands and from glands stimulated into activity by chewing. Similar 
estimations have been made fojlowing the ingestion of acetic acid, 
pilocarpine, and atropine. The different effects of the various 
stimuli on the volume and composition of the saliva indicate that 
several factors are involved in the elaboration of the secretion. 

E. S. 

The R&Ie of Oxyproteic Acids in the Acidity of the Human 
System. StanisLaw B^dzyi&ski and WacLaw Karczewssi 
(/«r Zjazd Chemikow Polskich , 1923, 52—53). The view that the 
action on proteins is the same in the intestines as in the body -cells 
is shown to be incorrect ; in the former case, the only action is 
hydrolysis to amino-acids, whilst in the latter case, tbs is preceded 
bv oxidation. That the oxyproteic acids produced by the lattei 
process are highly oxidised is shown by the very high silvei 
or barium content of their salts; the oxygen content is from U 
to 2 times as high as that of the proteins from which they an tend 
The’ excretion of oxyproteic acids is increased by the addition ol 
larger quantities of proteins to the diet by baeteml poiwnug 
or by poisoning with carbon monoxide chloroform, ether atoptaj 
etc. y The average daily excretion of these acids is calculated to be 
4-85 a , and the quantity of alkali removed from the body, comhffld 
wfth the acids, is equivalent to 241-376 c.c. of NHQff 
hydroxide solution. * 

Influence ol the Condition of Acidosis on the 
of the Alkaline-earth Metals of tto {gg 

Tloris (Arch, Farm . spenm . Sex. aff., 1923, 35, 88—9 , 
11^-121, 129—138, 145—153, 161— 166).— The author gives 
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summary of previous work on the biological and pharmacological 
action of calcium and magnesium compounds, and on the inter- 
changes ^ of these compounds both after administration of acids 
an d during a condition of pathological acidosis. The results of his 
own experiments on dogs show that ingestion per day of 5 o.c. of 
lactic acid or 0 89 c.c. per kg. of body- weight, extending over a 
period of five days, produces a marked diminution in the proportions 
of calcium and magnesium in the faeces and a' slight increase in 
those in the urine. Both calcium and magnesium are retained to 
an appreciable extent by the organism. A daily dose of 1*37 c.c. 
of the acid per kg. of body-weight for four days caused increases 
in the fee al and urinary elimination of the lime and impoverish- 
ment of the organism ; the elimination of magnesia by the feces 
diminished and that by the urine increased, the balance being in 
favour of the organism . Ingestion of lactic acid reproduces especially 
those conditions in which, owing to abnormal fermentation, organic 
acids are produced in considerable proportions in the digestive 
tract, and causes an analogous loss of calcium by the organism 

T. H. P. 

Creatine and Creatinine Metabolism. V. The Metabolism 
of Creatine. Stanley R. Benedict and Emil Ostrrberg (J 
Bid. Chem., 1923, 56, 229 — 252). — Although the view, originally 
expressed by Folin, that urinary creatinine is not derived from 
creatine has from time to time been questioned (of. for example, 
Kose and Dimmitt, A., 1916, i, 774; Behre and Benedict, A., 1922,' 
ii, 789), decisive evidence against it has not hitherto been forth- 
coming. A survey of the literature has shown that, in experiments 
which apparently support this view, the creatine administered to 
the animals employed has not been accounted for in any way. 
Experiments have accordingly been carried out in which small 
amounts of creatine were fed daily for long periods to dogs, initially 
in approximate nitrogen equilibrium, estimations being made of 
the creatine and creatinine eliminated. During roughly the first 
week, no effect on the elimination of these substances was observed ; 
thereafter, however, increased amounts of both were excreted' 
until finally approximately 50% of the creatine administered in a 
given period was eliminated unchanged. At the same .time, there 
was a large retention of nitrogen and two out of the three animals 
increased considerably in weight. When the administration of 
creatine was stopped, there was an immediate cessation in the 
elimination of this substance; creatinine, on the other hand, con- 
tinued to be excreted in amounts considerably larger than normal. 
When the urinary creatinine again reached a normal figure, it was 
found that, in each case, the amount of additional creatinine 
excreted during the whole experimental period corresponded with 
approximately one-third of the creatine otherwise unaccounted for. 
these results appear to indicate that creatine is metabolised ex- 
tremely slowly and in two distinct ways, one of which yields 
apparently indirectly, creatinine. On this basis, two distinct 
ypss of cfeatinuria should exist : one due to an excess of creatine 
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in the organism, and the other dpe Jta a failure to ut&se that portion 
of the creatine which normally does not yield creatinine. E. g 

Pyrimidine Metabolism. D. Weight Wilson (J. ^iol 
Chem ., 1923, 56, 215 — 227),— Experiments on rabbits and man 
show that, although free uracil is not attacked in the body, when 
administered in the form of a nucleoside or a nucleotide it is to a 
large extent destroyed, only a small portion being excreted 
unchanged ; when administered as yeast-nucleic acid, it is completely 
destroyed. Hence the first step in the metabolism of nucleic acid 
is some change in the pyrimidine group, which evidently precedes 
hydrolysis into the nucleotides. E. S. 

Aqueous Extracts of Pancreas. I. Influence on the 
Carbohydrate Metabolism of Depancreatised Animals. 

John R. Mublin, Harry D. Clough, C, B. F. Gibbs, and Arthur 
M. Stokes (J. Biol . Chem., 1923, 56, 253—296; cf. Banting, Best," 
Collip. Macleod, and Noble, this vol., i, 420). — Preparations of 
insulin made by extracting the pancreas with 0*2A -hydrochloric 
acid and subsequently neutralising with sodium hydroxide have 
as great an effect on the blood sugar and the dextrose : nitrogen 
ratio of depancreatised animals as those prepared by extraction 
with alcoholic hydrochloric acid according to the method of Banting 
and Best. Extremely toxic effects result from the administration 
of such preparations unless the acid is previously neutralised and 
the trypsin completely destroyed. 

A rise in the respiratory quotient and a considerable utilisation 
of sugar have been observed in depancreatised animals (dogs) 
following the administration by the stomach of extracts of ox 
pancreas; the minimal dose which produced this effect was 
equivalent to about 125 g. of the pancreas. 

Acid extracts of pancreas may be boiled for at least five minutes 
without destroying the insulin. This substance is, however, 
largely removed by filtration of the extracts through charcoal or 
Lloyd’s reagent. 

It is stated that the above aqueous extracts of pancreas contain, 
in addition to insulin, a substance which produces a rise in the 
blood-8ugar of both normal and diabetic animals, but details are 
reserved for a future publication. E. S. 

Boron in Animal Organs. Giuseppe Moscati (Arch. S6. 
biol., 1922, 3, 279 — 288; from Chem. Zenir 1923, i, 362).— Boron 
occurs in human organs, the minimum amount being present in 
the liver and the maximum amount in the kidneys. It occurs 
also in foetal liver and spleen. Urine also contains boron, In 
the case of a dog, administration of borax resulted in the presence 
of boron in the blood and all organs. G. W. R- 

Chemistry of the Oils of Marine Animals. Emile Andr£ 
(Bull. Soc. chim., 1923, 33, [iv], 469 — 506). — Lectures given at the 
College de France. G. F. M. 
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The Endothermic Reaction which Accompanies the 
Appearance ol a Visible Curd in Milks Coagulated by Heat : 
A Contribution to the Theory o! the Heat Coagulation of 
jliilc. Alan Leighton and Coubtlastd S. Mudgb (J. Biol. 
CheM' , 1923, 56, 53—73). — The coagulation of casein produced by 
heating skimmed milk or evaporated skimmed milk is accom- 
panied by an endothermic reaction which results, apparently, in 
the precipitation of calcium and magnesium as phosphates and 
citrates. The metals combined, as well as those uncombined, 
ffith the casein enter into this reaction. 

The thickening of condensed milk is due to a chemical reaction 
and does not result from bacterial action. The effect of the degree 
of forewarning on the stability of both condensed and evaporated 
ro ilk has been investigated in some detail. [Cf. J.S.C.I. , 1923, 
737a.] E. S. 

Comparative Elimination of Total Nitrogen, Urea, Amino- 
acids, and of Ammonia during Waking Hours and dur ing 
Sleep. I. Physiological Conditions. II. Total Starvation. 
Georges Font& 3 and Alexandre Yovanovitch {Bull, Soc. Chim. 
frtof., 1923, 5, 348 — 362, 363 — 371). — Analyses have been made of 
urine secreted during sleep and during waking hours under com- 
parable conditions as regards food, activity, temperature of sur- 
roundings, etc. The excretion of water, total nitrogen, urea, and 
to a very slight degree of amino-acid nitrogen are decreased whilst 
that of ammonia and acidity to phenolphthalein is increased during 
sleep. Very similar results are obtained if food is not administered 
during the experiment. W. 0. K. 

The Salicylates. XIV. Liberation o! Salicyl from and 
Excretion of Acetylsalicylic [o-Acetoxybenzoic] Acid. P. J. 

Hanzuk and Elizabeth Presho {J. Pham. Expt. Tker ., 1923, 
21, 247—261). — The rate of hydrolysis of o-acetoxybenzoic acid 
is minimum in neutral solution, but markedly increases if the 
reaction is slightly acid or alkaline. At p n 5* 5, 34% is hydrolysed 
in eighteen bourn, and at 45%. Thus o-acetoxybenzoic acid 
ought to be fairly stable in buffer mixtures such as are encountered 
in the alimentary canal. This is verified by the fact that after 
administration of o-acetoxybenzoic acid, varying quantities, 5-3 
to 4M%, may be recovered from the urine. W. 0. K. 

The Examination of the Blood of Pigeons suffering from 
Avitaminosis. Leon Marchlewski and (Mlle) A. Nowot- 
n6wna (/"* Zjazd ChemMw Pdslcich , 1923, 26).— The amount of 
non-albumin ous nitrogen in the blood of pigeons suffering from 
avitaminosis is greater than the normal, pointing to an inability 
to synthesise proteins from amino-acids. R. T. 

Importance of Calcium and Potassium in the Pathological 
Physiology of Cancer. Maurice Wole ( Compt . rend., 1923, 
176, 1932 — 1934). — A study of the effect of calcium and potassium 
on the growth of an epithelioma of the mammary gland of the 
mouse. For normal (mouse) tissue, the ratio K/Ca varies from 
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541 (liver) to 0-053 (connective-tissue). For tissue infected with 
pneumococci, these Values are respectively 4-21 and 1*51. F or a 
rapidly and slowly developing epithelioma, respectively, the ratio 
is 20 : 15 and 5 : 10 (with occasional deviations within the limits 
of 67 and 0-049). Calcium retards and potassium stimulates, 
growth. The former causes concentration, the latter dilution, 0 { 
cytoplasm. Calcium is absorbed diffusely, potassium mainly [ n 
the neighbourhood of the nucleus. E. E. T. 

Diphtheria Toxin. I. The Influence of Hydrogen-ion 
Concentration on Diphtheria Toxin. Fr. von Groer ( B l0 . 
chem . Z., 1923, 138, 13— 33) —The addition of dilute hyd ro . 
chloric acid, in appropriate amount, to diphtheria toxin produces 
a precipitate, soluble in excess of acid, which contains practically 
all the toxic principle. The zone of precipitation is broad and 
indefinite and lies on both sides of p& 5 ; precipitation is practically 
complete at p H 3— p H 4. The toxin itself is regarded as analogous 
to an amphoteric electrolyte and shows a maximum toxicity at 
p H 8-5 — Ph 9-2. At pa 5 and Ph 12 it is inactive. In an addendum 
the author points out that his results accord qualitatively but not 
quantitatively with those of Walbum (A., 1922, i, 902). J. p. 

Diphtheria Toxin. II. Investigations on the Formation 
of Toxin. Fr. von GrOer (Biochem. Z., 1923, 138, 34 — 42). — 
Daily determinations were made of the alterations in hydrogen-ion 
concentration, optical rotation, refractive index, amino-nitrogen, 
and toxicity of actively growing diphtheria cultures. It is con- 
cluded that “ actual ” toxicity is dependent on the formation of 
new toxin, activation of the toxin by increasing alkalinity, and by 
autolysis of the toxin. The “ absolute ” toxicity of a culture is 
attained at pH 8-6— 8-8. J* P- 

Toxicity of a Polymeride of Hydrocyanic Acid. Ch. Bedel 
(Compt. rend., 1923, 176, 1927— 1929) —The tetrameride of hydro- 
cyanic acid wfes purified as described previously (this vol., i, 190). 
Hypodermic injections of 0-028 g. per kg. body-weight (guinea- 
pig) produced no apparent distress (cf. Desgrez, A., 1611, ii, 766). 
Buccal administration allowed of the use of greater concentrations, 
the toxic dose being found to be 0-75 g. per kg. body- weight. The 
symptoms produced resemble those obtained with hydrocyanic 
acid, post-mortem examination (six hours after ’administration of 
the toxic dose) revealing hypertrophy of the stomach, the volume 
of which is trebled, owing to the presence of fluid full of granules, 
but devoid of the tetrameride. Free hydrocyanic acid is present 
in the kidneys and, to a less extent, in the stomach. 

Sodium thiosulphate, antidotal to hydrocyanic acid, does no 
react with the tetrameride, either in vitro or in vivo If it is 
injected simultaneously with the tetrameride, the effects are 
modified. Death follows a single crisis, instead of several, m 
post-mortem examination shows a complete absence of 0 
cyanic acid. . E. * 
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Xhe Use of Calcium Carbonate in Nitrogen Fixation 
Experiments. P. L. Gainey {J. Agric . Res., 1923, 24, 185— 
j9oC-An inquiry is made as to the advisability of adding calcium 
carbonate to nutrient media for nitrogen fixation tests. A number 
0 f soils were examined and the organisms grown in media with 
and without calcium carbonate. The number of soils capable of 
initiating the growth of Azotobader under experimental conditions 
was 20% greater when calcium carbonate was added to the media. 
The amount of nitrogen fixed in the presence of calcium carbonate 
was never less and was usually greater than in its absence. The 
beneficial effect of calcium carbonate was greater on other nitrogen - 
fixing organisms than on Azotobader itself. A. G. P. 

pyruvic Acid considered as an Anaerobiotic Factor. 

Albert Bebthelot ( Compt . rend., 1923, 176, 1929 — 1932; cf. 
A. 1921, i, 909). — Bacillus aminophilus, grovra in peptonised 
dextrose solution, or in a synthetic mixture, causes the formation 
(among other reducing substances such as acetylmethylcarbinol) 
of pyruvic acid. When acetone-producing or acidaminolytic 
organisms are cultivated in a synthetic medium, where nitrogen 
is furnished by ammonium sulphate and potassium nitrate and 
carbon by an acyclic acid, pyruvic is the most readily utilised acid 
of the latter type (cf. Aubel, A., 1922, i, 201). 

It is shown that the action of B. aminophilus and other favour- 
able organisms is connected to a certain extent with the formation 
of pyruvic acid. Several Btrictly anaerobic bacilli were success- 
fully cultivated in open tubes in presence of pyruvic acid, growth 
being more rapid after the formation of other reducing substances 
such as acetaldehyde or acetylmethylcarbinol. Udder such con- 
ditions, pathogenic or saprophytic aerobic bacilli probably develop 
in addition. E. E. T. 

Production of Oxidising Ferments. 0. FernAndez and 
T. GarmSndia (Aval. Fis. Quim., 1923, 21, 166 — 180). — A study 
of the effect of the commoner carbohydrates and amino-acids on 
the production of peroxydase and catalase by Bacillus edi under 
aerobic and anaerobic conditions. G. W. R. 

Production of p-Hydroxybutyric Acid by certain Bacteria 
of the Group BociHus subtilis. M. Lemoigne {Compt. rend., 
1923, 176, 1761 — 1 7 63 ) . — Macerations in sterile distilled water 
of certain microbes of the group B. subtilis rapidly become 
strongly acid. This acidity is due to the formation of 5-hydroxy- 
butyric acid, which was detected in the non-volatile residue by 
conversion into a-crotonic acid, m. p. 70 — 71°, by distillation with 
sulphuric acid, and by the formation of acetone on oxidation with 
dichromate. G. F. M, 
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Antiseptic Action of Pyromucic Acid. H, P. Kattfmans 
(Bet. Devi, pharm. Ges 1923, 33, 132 139). Pyromucic acid 
serves for inhibiting the growth of bacteria in pure cultures, but 
is useless for the preservation of fruit or meat. [Cf. J .#.C./^1923] 

The Problem of Aldehydes in Wines. J. Estalella (And 
Fk. Quim. t 1923, 21, 33-44; cf. this vol., ii, 98; i, 181). — The 
author discusses the estimation of volatile acids and aldehydes 
in wines. The origin of aldehydes in wines is also discussed. These 
may be formed either as defensive secretions against added 
sulphites or else as intermediate stages in the formation of ethyl 
alcohol. G. W. It. 


Comparative Studies in Respiration. XXV. Action of 
Chloroform on the Oxidation of some Organic Acids. 

George B. Ray (J. Gen. Physiol. , 1923, 5, 611 — 622).— When 
organic acids are treated with hydrogen and ferrous sulphate, 
carbon dioxide is evolved. Addition of an anaesthetic, e.g., chloro- 
form, causes variation in the rate of production of the carbon 
dioxide. The curves showing the rate of production of carbon 
dioxide after addition of the anaesthetics resemble those obtained 
in a similar way using the alga Ulva instead of the acid (cf. this 
vol., i, 520). For example with tannic acid in presence of hydrogen 
peroxide and ferrous sulphate, the rate is initially decreased, then 
increased, and finally decreased again. Fumaric, maleic, oleic, 
and cinnamic acids — compounds containing a double bond — are 
all influenced by chloroform with regard to the rate at which carbon 
dioxide is produced. W. 0, K. 


Comparative Studies on Respiration. XXVI. The Pro- 
duction of Carbon Dioxide from Organic Acids in Relation 
to their Iodine Absorption. George B. Ray ( J . Gen. Physiol, , 
1923, 5, 023-*627). — The effect of chloroform on the rate of adsorp- 
tion of iodine by unsaturated acids runs very closely parallel to 
its effect on the rate of production of carbon dioxide under the 
influence of hydrogen peroxide and ferrous sulphate (cf. preceding 
abstract). W. 0. K. 


The Composition of the Cell Sap of the Plant in Relation 
to the Adsorption of Ions. D. R. Hoaglakd and A, R. Davis 
(J. Gen. Physiol. , 1923, 5, 629— 646).— Measurements made of 
the- composition and p n of the cell sap of the fresh-water alga 
Nitella show that in the sap there is a much higher concentration 
of the inorganic ioffs than in the water in which the plants grow. 

W. 0. h. 


The Glycerophosphatase of Plant Seeds. II. Avoids 
Nemec (Biochem. Z. } 1923, 138, 198-204).-A continuation o 
the author's previous work on the distribution and ac itivity r oi 
glycerophosphatase in plant seeds (A., 1920, i> 268, 354). 
influence of acidity of seed extracts and reaction media is u 
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investigated. Five g. of each of a large number of fresh, finely pow- 
dered seeds are incubated for forty-eight hours with (1) 100 c.c. 
0 f water, (2) 100 c.c. of 1% Bodium glycerophosphate, each in 
presence of 2 c.c. of toluene, at p^. ranging from 4 '65 to 7*3. 
r the rate of hydrolysis of the glycerophosphate is measured by 
the difference of free P 2 0 6 in (2) and (1), and the activity of the 
enzyme is plotted against the of the series of substrates. The 
optimum Pk is found to be 5*65, It is concluded that for a wide 
range of seeds the activity of glycerophosphatase is entirely a 
function of the pn of the substrate, and not of varying amounts of 
enzyme. J- P- 

proteins of the Cantaloupe Seed, Cucttmts melo. Isol- 
ation of a Crystalline Globulin [identical with] the Crystalline 
Globulin of the Squash Seed. D. Breese Jones and C. E. F. 
Gebsdorff («/. Biol. Chem 1923, 56, 79 — 96). — By extraction 
with hot 2% sodium chloride solution, a crystalline globulin has 
been isolated from cantaloupe seeds. It crystallises in octahedra 
which have n“ 1*545 approximately, has the elementary com- 
position C=52*65, H— 6*67, N=18*41, S=l*13%, and contains the 
following percentages of diamino-acids : arginine 16*26, histidine 
4*22, lysine 3-29, cystine 1*27, tryptophan 2-63. It appears to 
be identical with the globulin isolated by Osborne (A., 1893, i, 380) 
from squash seed (Cucurbita maxima). A careful comparison of 
the globulins from the two sources has shown that they are identical 
in composition and in crystallographic and optical properties. 
Anaphylaxis experiments revealed no distinction immunologically. 

When extracted with 0*5% sodium hydroxide, the residues from 
the extraction of the globulin yielded a glutelin with the elementary 
composition C= 55*20, H=7*02, N— 16*28, 8=0-90%, and con- 
taining the following percentages of diamino-acids : arginine 12*42, 
histidine 2*72, lysine 4*59, cystine 1*09, tryptophan 3*03. The 
maximum yields of the proteins obtained were : globulin 12*07%, 
glutelin 5*78%. No albumin was detected in the seeds. E. S. 

Safflower Seed and its Germination. V. A. Tamhane 
{Mem. Dept. Agric. India, 1923, 6, 223 — 244).- — The reserve materials 
in the safflower seed are chiefly oil and protein matter, no starch, 
glucosides, or tannin, and only a small proportion of a non-reducing 
sugar occurring in the resting seed. During germination, very 
little change occurs until the radicle protrudes from the seed, after 
which the oil rapidly disappears, a corresponding increase in the 
nitrogen-free extract occurs, due mainly to the formation of sugars. 
The lipase and oxydase rapidly increase as the radicle develops and 
reach a maximum when the lateral roots begin* to appear, and at 
this stage the protein matter is largely solubilised. As the regular 
feeding roots are formed the proportion of enzymes gradually 
declines. It was observed that during germination the rise in 
the amount of oxydase follows somewhat the decomposition of 
the oil, but it is shown that the acidification of the oil during 
germination is not due to enzyme action. G. F. M. 
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Incrustive Substances of Plants. IV. Erich Schmidt and 
Albert Miermeistkr ( Ber ., 1923, 56, [ B \ 1438 — 1440).— The 
application of chlorine dioxide and sodium sulphite for the removal 
of incrustations from plants {cf. A., 1921, i, 912; 1922, i, 206; 
this vol,, i, 274) is unsuitable for the Alg&, the skeleton substance 
of which is dissolved by the alkali sulphite solution. In these 
cases, therefore, the latter reagent is replaced by alcohol. 

The finely divided plant is washed, dried, powdered, and. ex- 
tracted with a mixture of alcohol and benzene (1:1) until the 
extract is colourless. Inorganic salts are removed by treatment 
with sulphuric acid (2%), after which the product is thoroughly 
washed with water. It is then subjected to the action of dilute 
chlorine dioxide solution (07%) in a closed vessel exposed to 
diffuse daylight during seventy- two hours. The residue is filtered, 
thoroughly agitated with water to remove excess of chlorine 
dioxide, repeatedly washed to eliminate hydrochloric acid, and 
extracted with boiling alcohol until the solvent is no longer coloured. 
The processes are repeated (about three times) until the removal 
of the incrustation is complete. The polysaccharides are obtained 
from the aqueous solutions derived from the first three treatment?; 
the membrane components which are attacked by chlorine dioxide 
are isolated from the alcoholic extracts. 

Laminaria hyperborea yields 19-5% of skeleton substance (ash 
0*3%), 10*2% of polysaccharides (ash 20 — 22%) and 5% of attack- 
able membrane, whereas Fucus serratus gives 26*8% of skeleton 
substances (ash 2*7%), 21*5% of polysaccharides (ash 20-25%), 
and 8*5% of attackable membrane. B. W. 

Nitrogen Reserve in Apple Trees. R. H. Roberts {Proc. 
Amer . Soc. Hort. Sci 1921, 143—145; from Physiol. Abstr., 1923, 
8, 107).— -Chemical analysis of branches of apple trees indicate 
that the carbohydrates decrease with an increase in nitrogen 
content, and increase with a decrease in nitrogen. Abundant 
blossom-bud formation occurred only on the trees which had an 
intermediate percentage of nitrogen and the reciprocal condition 
of an intermediate percentage of carbohydrate reserves. 

W. 0. K, 

The Behaviour of Bast Fibres under the Influence of 
Alkali Hydroxides. C. R. Nodder and R. W. Kinkead {J. 
Text . Inst ., 1923, 14, t133— 156).— The percentage contraction 
produced by sodium hydroxide solutions of various concentrations 
in single fibres of flax and ramie and in yams spun from these 
materials has been measured and the contraction-concentration 
curves are discussed, comparisons being made with the cams 
obtained by Willows and his colleagues for cotton (tota., ML 
13, 229). The twisting phenomena exhibited by flax and ramie 
fibres during mereerisation have also been studied and the bearing 
of the results obtained on the production, of lustre on materials 
composed of bast fibres is indicated. The existence of cer 
relationships between the molecular composition of sodium nyor* 
oxide solutions and their action on vegetable fibres is discus t 
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Coward and Spencer’s data for cotton (this vol., i, 404) also being 
a uoted. If is pointed out that the maximum contraction for bast 
^res is with sodium hydroxide of d 1*111, i.e., a solution con- 
taining H 2 0 : NaOH in the ratio 20 : 1. This corresponds with 
one of the maxima for cotton. Another maximum for cotton ift 
at d 1 * 172 , which corresponds with the maximum specific conduc- 
tivity of sodium hydroxide solutions. J. C. W. 

The Alleged Dextrin Reserves of Monocotyledons. H. 
Com and H, Belval (Compt. rend., 1923, 176, 1493— 1495) — 
phe water-soluble carbohydrate of Hyacinthus orientalis was 
examined and found to be a laevulosan, insoluble in alcohol, and 
yielding lsevulose but not dextrose on hydrolysis. This appears 
Iq be characteristic of a number of monocotyledons, although 
starch is present in many cases, so that the views which have been 
put forward as t-o a carbohydrate reserve in the form of dextrins, 
and also as to the synthesis of starch^from the latter, must be modified 
to some extent. H. J. E. 

The Simultaneous Existence of both Optical Antipodes 
of Asparagine in the Germinating Lupin (Lupinus albus). 
A. Piutti (Bull. Soc. chim., 1923, [iv], 33, 804—806). — By prolonged 
toiling of an aqueous solution of 34 g. of /-asparagine, 0*545 g. of 
the d'isomeride was obtained, but it is possible to avoid this 
inversion by working at temperatures not exceeding 55°. The 
juice of the germinating lupin was expressed and the asparagine 
isolated as the copper salt. On removal of the copper by means 
of hydrogen sulphide (which has no inverting action on asparagine), 
a solution was obtained, which, on concentration in a vacuum at 
40°, deposited crystals of both d- and /-asparagine. In a second 
experiment, the protein matter in the juice was precipitated by 
means of alcohol, and the asparagine obtained by crystallisation 
in a vacuum at 40°. Both isomerides were obtained as before. 
The small quantity of the d-form obtained points to the fact that 
this form is utilised by the plant in preference to the Z-isomeride, 

H. H. 

Composition of Maize Pollen. II. Concerning certain 
Lipoids, a Hydrocarbon, and Phytosterol Occurring in the 
Pollen of 1 1 White Flint ’ ' Maize. R. J. Anderson (J. Bid. Chem., 
1923, 55, 611 — 628; cf. A., 1922, i, 508).— From alcoholic and 
ethereal extracts of the pollen the author has isolated a saturated 
hydrocarbon, m. p. 63*5—64°, which is apparently ?i-nonacosane ; 
a saturated alcohol, C^H^O, m. p. 136°, isomeric with myricyl 
alcohol; and a phosphatide containing 4*09% of phosphorus. The 
substance, m. p. 88—89°, previously regarded as myricyl alcohol 
has now been identified as phytosterol pahnitate. On hydrolysis, 
it yields palmitic acid and a mixture of phytosterols. The latter 
have been separated by fractional crystallisation into two fractions 
melting at 122° and 136‘5°, respectively; the higher melting fraction 
gave an acetyl derivative, m. p. 101°. Other phytosterol prepar- 
ations isolated from the pollen had melting points ranging from 
121—154°. The preparation, m. p. 154°, gave an acetyl derivative, 
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m. p. 134°, All the phytosterol preparations differed from ordinary, 
phytosterol in being optically inactive and in crystallising without 
water of crystallisation. * E. S. 

Composition of Nectundra coto . Harvey A. Seil ( J . Amer. 
Pharm . Assoc., 1922, 11 , 904— 906).—' The light petroleum extract 
(12 '69%) of the bark of Nectandra coto contains most of the cotoin, 
whilst the ethyl-alcoholic extract (8-02%, after removal of 10-25% 
with ethyl ether) contains most of the tannin and alkaloids ; the 
latter are present to the extent of 1*33%, of which 0'60% has 
phenolic properties. The non-phenolic alkaloid, parostemine, gives 
a crystalline precipitate with potassium mercuri-iodide reagent, 
and with a solution of iodine in aqueous potassium iodide. The 
phenolic alkaloid, parosteminine , gives a purplish-red colour with 
alcoholic ferric chloride. Chemical Abstracts. 


Hydrocyanic Acid in the Burma Bean (Phaseoltis lunatus ,sp.) 

F. J. Warth {Mem. Dept. Agric. India , 1923, 7, 1—29).— For the 

estimation of hydrocyanic acid, auto-enzyme hydrolysis gives the 
best results, as when the organs, particularly the fresh leaves, are 
plunged into boiling water the glucoside is hydrolysed to a con- 
siderable extent, and part of the hydrocyanic acid is converted 
into a form wfych is not recoverable by acid hydrolysis. During 
sun-drying, hydrolysis occurs with evolution of hydrocyanic acid. 
Hydrolysis' also occurs during slow drying, but auto-digestion of 
the hydrocyanic acid takes the place of evolution. Hydrocyanic 
acid has a powerful effect on cell permeability in the fresh leaf, and 
acts therefore as a regulator or hormone. Its presence brings 
glucoside hydrolysis to a premature end, and this paralysis of the 
enzyme plays an important part in regulating hydrocyanic acid 
liberation within the plant. In the green plant, the hydrolytic 
enzyme is active in the stalk, but the green pod and young ripe 
seed have no hydrolytic power. As the seed grows older however, 
the enzyme develops. b. i.JM. 

The Formation of Essential Oils in Conifers. ,1. The 
Process of Formation of the Essential Oil of Pinna cemftra. 

G. V. Pigulevski (J. Russ. Phys. Chem. Soc., 1922, 54, 259- 

2761. — The yield and nature of the essential oil from the ncefc 
and from the branches of several specimens of the Siberian cedar 
(Finns cembra, L.), grown near Petrograd, were investigated. I 
was found that the yield of oil varied from 0-42 to 149 o.c. per 
100 g. of raw material. Old trees appear to give a smaller yield ot 
oil; trees growing in the sun give more oil than those grown in 
the shade. The rotation of the different samples also presents very 
considerable differences, thus [«]„ vanes from -0-88 to +U so , 
their dispersion from —19*8 to 1*83. A , 

Fractionation of the oil shows that it is mainly com ^?“ 
two constituents; the low-boiling porticm consiste of d-pm 

(b. p. 155-5 — 15.6-5°, [«]» +36-84,* [«l/[a]. l-94), the .amoua 
present varying from 65 to 78%; the high boding ixrtio.icOT 
sists of f-cadinene (b. p. 135 145 / 12 15 mm., [ a ]i> 

* These are the maximum rotations observed. 
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r i /r a ] c 2-50). From these rotations and the rotations of the in- 
dividual oils it is possible to calculate the percentage of the two 
constituents in them ; the calculated values agree quite well with 
those arrived at by fractionating the samples; strongly dextro- 
rotatory samples contain more d-pinene, and vice versa. 

The oil obtained from the branches of P. cembra is loavorotatory, 
^29*86° to — 47'76°, [<*]/,[«]<. 1-77 to 2*15. The yield varies 
from 0-68 to 1-30% and is highest in trees which also give a high 
yield of needle-oil. G. A. R. K. 

The Formation of Essential Oils in Conifers. II. The 
Nature of the Essential Oil in Different Plant Organs. 

g y t Pigulevski ( J . Russ . Phys. Chem Soc. 1922, 54, 277 — 295). 

comparison is made between the oils obtained from the needles 
and the branches of the following conifers : Pi mis silvestris from 
the Crimea, P. cembra {Petrograd), Abies sibirica (Petrograd) and 
Cwpressus sempervirens (Crimea). 

For the first-named, it was found that the oil from the needles 
was feebly dextrorotatory [a] D -f 3*32°, d^' 3 0*8692, whilst the oil 
from the twigs, etc., is lsevorotatory, [a] D —10*12° to —14*00°, 
dpw 08659 to 0*8643 ; the oil derived from a whole tree shows 
intermediate properties. On fractionation, the needle oil gives 
about 40%, b.p. 157—160°, [«] D +7*24°, and 21%,b.p. 160-161*5°, 
[i]p-h5*88°; these fractions contain pinene which appears to 
be largely racemised ; the Ifigh fraction is lsevorotatory. When 
similarly treated the oil from the twigs gives about 61% of a fraction 
b. p. 162*5 — 168°, [oc] D —7*28°, also containing pinene together with 
a l®vorotatory high fraction ; the boiling point of the main portion 
of this oil is thus higher than that of the needle oil and the rotation 
of opposite sign. 

The oil derived from the whole plant gives both these fractions, the 
lowest possessing a positive, the second a negative rotation. It may 
be mentioned that in all these experiments, the oxygen-containing 
constituents of the oils were destroyed by boiling with sodium. 

The oil from the twigs of P. cembra (cf. preceding abstract) gives 
80—84% of low fraction, b. p. 159—171°, [ a ] D —21*08 — 41*92°, 
the residue showing a feeble lsevorotation (—4 04° to —6*52°) 
although it may contain a dextrorotatory constituent. 

As in the case of P. silvestris, the oil prepared from twigs shows 
a higher boiling point and negative rotation. 

The oil from the Siberian fir (A. sibirica) is characterised by its 
high content of esters (borayl acetate). The oil derived from the 
needles has a rotation of about —46° and a dispersion of 2*02 to 
2*04. On fractionation, the hydrocarbon fraction obtained boils 
between 157° and 163° and has [«]* -54° to -56°, [«J/[a] c 2*11 ; 
the ester content is about 48%. The oil derived from the Jitfgs 
has a lower rotation ([a] D -30° to -32°, [a] f /[a] c 1*88 to£T92). 
The hydrocarbon fraction has b. p. 163 — 170°, [*] D — 39’20°^ a ]i/[a]c 
1‘98; the ester content is much lower, being only about 20%. 

The properties of cypress oil have already been described (cf. 
this yoL, i, 817) ; in this case again, the needle oil is dextrorotatory, 
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has a low coefficient of dispersion and a high ester content ; the 
oil from the branches and stem is lsevorotatory, has a lower ester 
content and the hydrocarbon fraction has a higher boiling point. 
The reasons leading to the differences in the character of the <% 
are discussed. It is suggested that in those parts of the plant in 
which the oxidative processes are most marked (e.g., the needles) 
the production of oxygen -containing compounds will be highest, 
and vice versa. It is well known that the presence of chlorophyll 
is connected with the same factor and it is suggested that the high 
ester content of Siberian fir-needle oil is due to the fact that the 
resinous ducts in this plant are situated in a region rich in chloro- 
phyll, and, moreover, are not surrounded by a ring of ba8t fibres, 
as in P. silvestris and P. cembra. G. A. R. K. 

Availability of Potassium in Orthoclase for Plant Nutrition. 
Dennis Edward Haley (Soil. Sci 1923, 15 , 167 - — 190).—' The solu- 
bility of the potassium in orthoclase under varying conditions was 
determined by using the orthoclase as sole source of potassium in a 
series of sand cultures of buckwheat. A considerable amount of 
potassium could be extracted from a 200-mcsh sample of orthoclase by 
water. The availability of potassium from orthoclase was sufficient 
for the growth of crops even larger than those obtained by the use 
of a complete nutrient solution. Calcium carbonate and sulphate 
tended to increase the amount of available potassium in orthoclase. 
Sodium sulphate made no appreciable difference to the availability 
of the potassium, and sodium chloride in most cases decreased it. 
When, however, the potassium supply became the limiting factor 
in the growth of the plant the addition of sodium chloride to ortho- 
clase produced crop increases. The use of dextrose in the orthoclase 
mixture tended to lower the dry weight of plants produced. Similar 
results were obtained with starch, but in this case the addition of 
calcium carbonate brought about an increase in the dry weight of, 
and potassium absorbed by, the plants. A. G. P. 

Adsorption and Replacement of Plant Food in Colloidal 
Oxides of Iron and Aluminium. D. C. Lie hten walker, 
A. L. Flenner, and Neil E. Gordon (Soil Sci., 1923, 15, 157— 
165). — The adsorption of salts of calcium, potassium, and mag- 
nesium was studied by shaking standard solutions of the salts 
with iron and aluminium hydroxide gels and determining the 
quantities remaining in solution in the supernatant liquid. The 
order of adsorption of the kations was found to be calcium, mag- 
nesium, potassium, and of the anions phosphate, sulphate, nitrate. 
In the case of nitrates, adsorption was very slight. The tune 
taken to reach equilibrium was considerably greater for phosphates 
than with other salts. The amount of adsorption of a particular 
salt increased with increased concentration. The adsorption o 
a kation depended to some extent on the particular anion with whicli 
it was associated. Phosphates replaced adsorbed sulphates, hut t x 
reverse change did not occur. Sulphates and nitrates adsor. e 
by hydrogels could be removed by washing, but about two-tm 
of the adsorbed phosphate could not be leached out. A. G. r. 
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preparation of Petroleum from Vegetable Oils. A. Matt, he 
(fowijrt* rend., 1923, 177 , 202 — 204). — The yellow, strongly* 
smelling olefinic hydrocarbons (b. p. 240—280°) resulting from the 
pyrogenetic decomposition of vegetable oils (this vol., i, 88), on 
heating with anhydrous zinc chloride, are partly converted into 
viscous polymerisation products boiling above 330°, the portion 
(b. p. 240 — 280°) not polymerised now being colourless and odour- 
less, but fluorescent. 

Colza oil, on heating with a tenth of its weight of zinc chloride 
a t 350-^00°, is converted into water, acraldehyde, a gas, and a 
slightly acid liquid. The latter (the main product), after being 
washed with alkali, etc., has d 18 0*8358, and on distillation affords 
the following fractions : (1) b. p. below 150°, d 18 0*7202, analogous 
to American oil, (2) b. p. 150 — 240°, d 18 0*7796, analogous to kero- 
ene, (3) b. p. 240—280°, heavy oil, d 18 0*8115, (4) b. p. 280— 300°, 
teavy oil, d* 8 0*8358, (5) b. p. 300—320°, heavy oil, d 18 0*8436, and 
6} b. p. up to 400°. The entire product consists of paraffin and 
define hydrocarbons. Redistillation of the lower fraction shows 
he presence of hexane, hexylene, and two seven-carbon hydro- 
jarbons. 

The heavy oils boiling above 300° are partly polymerised when 
leated with zinc chloride, giving a yellow, fluorescent, viscous ot7, 
5 . p. 250 — 280°/37 mm., d 18 0*9004, Further polymerisation pro- 
luces a solid , m. p; 40—42°. E. E. T. 

Preparation of Petroleum from Vegetable and Animal Oils. 

Alphonse Mailhe (i Compt , rend ., 1923, 177, 329— 331).— Most of 
these oils, when heated with anhydrous zinc chloride, give products 
similar to those previously obtained from colza oil (preceding 
abstract). Rape-seed oil gives, after a single heating with 10% 
of its weight of zinc chloride, a mixture of paraffins and olefines, 
b. p. 60 — 310°, together with higher boiling substances (containing 
oxygen), which, on reheating with zinc chloride, afford a product 
resembling vaselin. Zinc chloride may be replaced, in these con- 
versions, by anhydrous calcium, magnesium, barium, or sodium 
chlorides. 

Karite butter, on heating with calcium chloride, affords an oil 
of gP 0*7158, b. p. mainly from 150 — 400°. When magnesium 
chloride is used, hydrogen chloride is evolved, but the product 
18 su ffilar. Whale oil and magnesium chloride give a liquid of 
approximately the same properties. E. E. T. 

The Relation between Low-temperature Tar, Coke-oven 
Tar, and Petroleum. Franz Fischer ( Ber ., 1923, 56 , [ B ], 
1 '91— 1794). — Low -temperature tar has been regarded by Fischer 
v gl, cxxiv. i. i i 
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as closely allied to natural petroleum, whereas Schutz has con- 
sidered it to be closely related to coke-oven ter. Resemblances 
to petroleum are found in the optical activity of the hydrocarbons 
of low-temperature tar, the high hydrogen content of low-tern- 
perature tar, light oils, and the presence of solid paraffins (in pl ace 
of anthracene). Benzene is only present in very small proportion 
(of. Broche, this vol., i, 907); its presence in natural petroleum 
has been frequently observed. The occurrence of considerable 
proportions of carbolic acid and of acetone in low-temperature 
tar has been observed solely by Schutz ; it has not been confirmed 
in manufacturing practice by other workers. H. W. 


Hydration of Hydrocarbons. Paul Woog (Compi, rmd, t 
1928, 177, 60 — 62, 207— 208).— By measuring the voltage required 
to produce a flow of current through an apparatus containing 
various saturated and unsaturated oily hydrocarbons {which are 
dry or moist in different experiments), the author concludes that, 
unsaturated hydrocarbons have a greater affinity for water than 
saturated ones. The latter give up contained water more readily 
to the glass walla of the containing vessel. 

If a saturated and an unsaturated oil are exposed, under the 
same conditions, to a moist atmosphere, the former soon becomes 
cloudy, whereas the latter remains transparent for a considerable 
time, If oils of the two types, and containing sufficient moisture 
to render them both cloudy, are warmed under similar conditions, 
the saturated oils clear first. This and the experiments above 
show that the hydration of saturated hydrocarbons is less stable 
than that of unsaturated ones. 

When a drop of water on a glass rod is brought near to a bubble 
blown with the oils, a series of colour changes on the part of the 
oil film follows every movement of the water, the sensitiveness of 
this phenomenon being greater with unsaturated than with 
saturated hydrocarbons, owing to the action of the ethylenic 
linkings . The saturated molecules also, however, must possess points 
especially sensitive to the presence of water vapour. E. E, 1. 

A Saturated Hydrocarbon from Shark Liver Oils. Yoshiyuki 
Toyama (< Chem . Umschau, 1923, 30, 181— 187).— The hydrocarbon 
wooctadecane (C 19 H 38 ) previously isolated by Tsujimoto from one 
sample of the liver oil of the giant shark was isolated from the 
liver oils of a number of species of shark and appears to be a general 
constituent of various liver oils containing squalene. The pure 
hydrocarbon, which is named pristane, has the following characters . 
J* 1*4410, n* 1-4390; d\> 0*7871, df 0*7835; b. p. 158 /10 mm, 
169715 mm., 187730 mm., 2207100 mm., 296°/760 mm., without 
decomposition. Absolute viscosity at 30°, 0*443. It is optically 
inactive. "* * 

Action of Selenium Oxychloride on Ethylene, Propylene, 
Butylene, and Amylene. Carl E. Frick (J . Amer. Chem. a*-* 
1023, 45, 1795— 1800).— When selenium oxychloride reacts 
the olefines, the dichlorides of the corresponding alkyl eele 
are formed, regardless of whether the olefine or the selenium o \ 
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chloride is in excess. Thus the product from ethylene and selenium 
oxychloride is di- (3 -chloroethylsel enium dichloride, whilst di-p- 
chloropropylseleniam dichloride is formed when propylene is used ; 
^.p-chlorobutylselenium dichloride, from p-butylene, and di-p- 
chloroamylselenium dichloride, from amylene, although probably 
formed when the reaction is conducted at temperatures below 10 , 
w ere aot isolated in a pure condition. This reaction, which is 
formulated : 2C n H 2B +2Cl 2 SeO=(ClC n H 2? ) 2 SeCl 2 +SeO s , leads, 
therefore, to the same products as the action of excess of selenium 
monochloride on olefines (Boord and Cope, A., 1922, i, 421), 
2 C fl B 4 «+ 2 C 4 Se : Se=(ClC rt H 2ft ) 2 SeCL+3Se; it is held that these 
results confirm the unsymmetrical formula, SelSeClj, for selenium 
monochloride. W. S. N. 

Catalytic Hydrogenation and Steric Hindrance. G. Vavon 
and S. Kleiner ( Ccmpt . rend., 1923, 177, 401 — 403; cf. this vol., 
i, 464). — A study of the relative extents of hydrogenation of 
(a) A?-heptene, ( b ) p8-dimethyl-A?-pentene, (c) y*ethyl-A^-pentene, 
and (d) p-methyl-A^-pentene. The olefine (1 mol.) to be examined 
was mixed with either a-pinene or undecenoic acid (1 mol.) in 
presence of an inert solvent (cyclohexane or pinane), and the 
mixture allowed to combine with 1 mol. of hydrogen, in presence 
of platinum black. The amount of hydrogen appropriated by 
the olefine was determined polarimetrically in the case of pinene 
mixtures, and by extraction with alkali, followed by bromine 
titrations of each layer in the case of mixtures with the acid. 
Olefines b and c reduce to about the same extent, which is greater 
than that for d and less than that for a. 

Similar experiments on the addition of bromine (in presence 
of undecenoic acid) to the olefines indicated that the four substances 
in question combine with bromine in the (decreasing) order: 
<f, 6, c, a. These results, unlike those with hydrogen, do not fall 
into line with the theory of steric hindrance, E. E. T. 

A Method for the Bromination of Organic Substances. 

Erich Krause ( Ber 1923, 56, [B], 1801) —The method described 
recently by Rosenmund and Kuhnheim (this vol., i, 782) has been 
used previously by the author (A., 1918, i, 415). H. W. 

Specific Gravity of Absolute Ethyl Alcohol at 20°. C. N. 

Riiber ( Z . Elekirockem 1923, 29, 334 — 338). — Absolute ethyl 
alcohol, purified by boiling with calcium ethoxide and repeated 
fractionation in a current of hydrogen, has been used for the 
determination of its specific gravity. As the mean of three values 
which differ only in the seventh place of decimals, the value T 
0789334^0 000003 is obtained, using the value df 0*998232 for 
water. The figure given refers to ethyl alcohol saturated with dry 
air at 20°. J. F. S. 

New Method of Passing from Mesityl Oxide to Tetra- 
methylglycerol [/S 8-Dime thylpentane-/3> S-triolJ. Past urea u 
and H. Bernard {Compt. rend., 1923, 177, 327—329; cf. A., 
1922, i, 717 ; this vol., i, 646). — Magnesium methyl iodide converts 

i x 2 
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mesityl oxide into ^-dimethyl-Ae.pentene-5-ol (cf. von Pellen. 
berg, A., 1904, i, 961), which, with hypoiodous acid, affords the 
iodohydrin of tetramethylglycerol. This substance, when heated 
with powdered potassium hydroxide, gives the corresponding 
glycide, whilst silver acetate affords the acetin (m. p. 87°). The 
glycide is converted into tetramethylglycerol by evaporating it* 
aqueous solution. 

The pentenol (above) cannot be oxidised, using permanganate, 
to give the glycerol, both this substance and the pentenol being 
oxidised to give acetone, formaldehyde, and formic acid. In the 
case of the glycerol, this oxidation is even effected by oxygen in 
presence of ferrous sulphate solution. 

Hypochlorous acid converts the pentenol, not into the expected 
chlorohydrin but into a crystalline substavice of unknown constitu. 
tion. E. E. T. 


Oxonium Compounds in the Vapour State. Methyl Ether- 
Hydrogen Chloride. 0. Maass and D. M. Morrison ( J t Am . 
Chem Soc ., 1923, 46, 1675— 1682).— Equal volumes of methyl ether 
and hydrogen chloride were mixed in the gaseous state at atmo- 
spheric pressure and the resultant pressures of the mixture were 
recorded over the temperature range 30° to — 10°. From these data 
the amount associated to form the oxonium compound, 0HMe 2 C], 
has been calculated, and the resultant pressures on mixing these 
gases at pressures other than atmospheric and in unequal propor- 
tions were deduced. These latter have been checked experiment- 
ally, thus proving the original assumption to be correct, namely, 
that an equimolecular compound between methyl ether and hydrogen 
chloride exists in the vapour state, the dissociation of which increases 
with rising temperature. The similarity between methyl ether- 
hydrogen chloride and ammonium chloride has been pointed out, 
and the formation of the first-named compound is attributed to 
induced polarity in the methyl ether molecule caused by the polar 
hydrogen chloride molecule. J- & S. 

Dipropargyl Methylene Ether. Herbert H. Guest (J. 
Amer . Chem. Soc., 1923, 45, 1804— 1807).— Dibromohydrin and 
paraformaldehyde react in the cold in the presence of dry hydrogen 
chloride, or at 125—150° in the presence of anhydrous feme 
chloride, giving di-i^dibromopropyl)meihylene ether, 
(CH-BrCHBr*CH 2 -0)oCHo, 

b. p. 220 o /7 mm., which is converted, by the action of a slight 
excess of finely powdered potassium hydroxide on its cold ethereal 
solution, mtodi{$-bramoallyl)methylene ether , (CH 2 :CHBrCH 2 ( U) 2 t^. 
b. p. 135— 140710 mm. If, however, boiling aqueous alcoholic 
potassium hydroxide is used, the product is dipropargylmet^y m 
etLr, (CH:OCH 2 -0) 2 CH 2 , b. p. 75-80710 mm or 162 /760 m- 
This forms an -explosive silver salt, but the silver atom is no 
reactive towards alkyl halides. Dipropargylmethylene ether reac s 
with magnesium ethyl bromide in cold ethereal solution u 
evolution of ethane, but a pure product has not been isolated. ^ 
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preparation of Esters and Ethers of Ethylidene Glycol and 
yinyl Alcohol. Consortium rfr» Elektrochemische Industrie 
(Brit. Pat- 182112).— A mixture of acetylene and the vapours of 
a substance containing a hydroxyl or carboxyl group is passed 

Ter a heated catalyst, metals, and their oxides and salts, being 
especially effective [cf . J.S.C.I . , 1923, 42, 861a]. W. T. K, B. 

Esters of Chromic Acid. EL Esters of Chromic Acid 
Alcohols of the Aliphatic and Aromatic Series. Hein- 
bich Wienhaus and Wilhelm Treibs (Ber., 1923, 56, [B] t 1648— 
1653 ).— The esters indicated in the title cannot be prepared as 
in the case of terpene and sesquiterpene alcohols by agitating the 
alcohols with aqueous chromic acid solution. It is generally 
necessary to treat the solution of the alcohol in light petroleum, 
carbon tetrachloride, carbon disulphide, or benzene with solid 
chromium trioxide . The action of organic halides on silver chromate 
is fairly generally applicable. 

Unstable chromates are produced by the action of chromium 
trioxide on methyl, ethyl, or isopropyl alcohol dissolved in much 
light petroleum or carbon tetrachloride ; cetyl and melissyl ^irom- 
ates appear to be rather more stable. The results point to the 
possibility of isolating the esters at a sufficiently low temperature. 
Trimeihylcarbinyl chromate, (C 4 H 9 ) 9 Cr0 4 , is obtained as an unstable, 
viscous, red liquid by the action of chromium trioxide on trimethyl- 
carbinol in the presence of light petroleum or from chlorotrimethyl- 
methane and silver chromate in the presence of ether or light 
petroleum. Dimetkylethylcarbinyl chromate is prepared in a similar 
manner. Dimethylpentadecylcarbinol, m. p. 34—35°, dissolved in 
light petroleum, is converted by chromium trioxide into dimethyl- 
• pentadecyl chromate , a yellowish -red, wax-like mass; it is very 
stable, although decomposing readily on exposure to light. Linalyl, 
dihydrolinalyl , and tetrahydrolinalyl chromates are red liquids. 

The presence of a phenyl group generally renders the chromates 
unstable. If, however, the solubility of the product in dissociating 
media is depressed by the presence of a relatively large, aliphatic 
radicle, chromates containing the phenyl group can be readily 
prepared in a state of purity; they are stable. Phenylmethylethyl - 
carbinyl chromate is highly unstable ; diphenylmethylcarbinyl 
chromate, a red oil which does not solidify, is considerably more 
stable. Diphenylpentadecykarbinyl chromate is a viscous, red 
liquid which is stable except towards light. Triphenylcarbiny! 
chromate, prepared from triphenylcarbinol and chromium trioxide 
in the presence of benzene or carbon tetrachloride, forms red 
crystals. H. W. 

Mixed Organic Sulphides and Cyanogen Bromide. Julius 
yon Braun and Paul Engelbertz {Ber., 1923, 56, [25], 1573 — 
1577).— The action of cyanogen bromide on mixed organic sulphides 
Containing purely aliphatic radicles results in the exclusive elimin- 
ation of the smaller group as alkyl bromide. The benzyl radicle 
more readily lost than the smallest aliphatic group. With 
puzyl allyl sulphide, both groups are removed from the sulphur 
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atom, but the extent ia much greater with the bemyl complex, 
An almost complete parallelism exists between sulphur and nitrogen 
with regard to the relative firmness with which the separate organic 
radicles are attacked. With arsenic, the parallelism is not quite 
so close, doubtless owing to the more metallic nature of the 

Ammonium dithiocarbamate is gradually transformed by n-butyl 
bromide in the presence of alcohol into T^btuymihimrdkin^ 
C H n NS*, m. p. 46 — 17°, which is converted by dilute potassium 
hydroxide solution into n-butyl mercaptan, b. p. 99— 100°, the 
yield being 70% of that theoretically possible 
n -Propyl n -buiyl sulphide, a colourless, mobile liquid, b. p, 153— 
155°, is converted by cyanogen bromide at 60—70 mto n-propy] 
bromide and n-butyl thiocyanate, b. p. 173—175 Mhyl propyl 
sulphide gives ethyl bromide and propyl thiocyanate , b. p. 161- 
163° whereas methyl ethyl sulphide yields methyl bromide and 
ethyl thiocyanate, b. p. 140-141°. Benzyl methyl sulphide is 
transformed into benzyl bromide and methyl thiocyanate, b. p. 
130 — 132°, whereas benzyl allyl sulphide , b. p. Ul—Ut fU mm., 
is converted to a small extent into allyl bromide and benzyl thin- 
cyanate, but mainly into benzyl bromide and allyl thiocyanate. 

J H, W. 

A New Preparation of Monochloroacetic Acid. L. J, 

Simon and G. Chavanne (Bull Soc. chim. Belg., 1923, 32, 
285— 287).— A republieation of work previously described (this 
vol i 177). As sulphuric acid of definite concentration must be 
used, the following reaction mechanism is suggested :(1) addition 
of sulphuric acid as with ethylene, CH(XCU 2 +H,hU, -> 

CH^a-C^-OH -^ CH.CS'COOH-Hci, (!) nation 

of the acid chloride so formed, CH 2 ChC0Cl-}-H g 0 -> 

ch 2 ci-co 2 h+hci. , » , 01Q . m 

The use of fuming sulphuric acid (cf. Boeseken, A., 1913, l, 330) 
with subsequent dilution results in a much reduced yield. ^ ^ 

Heptadecoic Acid. A. Heiduschka and J. Rippeb JB er, 

Kars sscafa 

^dd O S d tog B 55% 0n Thermit inverted 
CibHm'COjH, microscopic rhomb3, m. p. 69-9 , L i 

molten potassium hydroxide in an open vessel at 240—50 . «« 
diver, and copper heptadecoates are desenbed. 


The X-Ray Investigation o! Fatty Acids. 
(T., 1923, 123, 2043 — -2047). 


Alex. Muller 
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>fbe Spectrochemical Behaviour and the Constitution 
c Methyl /3-Mesityloxideoxalate [Methyl 2 : 2-Dimethyl- 
2 . 3^iihydro-4-pyrone-6-carboxylate]. K. von Aitwers and 

yj Pieckmann {Ber. } 1923, 56, [B], 1527 — 1530). — Previous 
jgfractometric measurements with this compound have afforded 

evidence in favour of the closed ring formula, 

rather than the open-chain formula, CMe 2 :CH-Cf>CH 2 '&0-C0jMe. 
These measurements, however, were made in chloroform solution, 
on account of the high melting point of the compound. New 
measurements have been made with the ester in the fused state 
at 85 * 9 ° and have confirmed the older view that the ester contains 
the group -COC.’OCO-, and must therefore possess the cjmlic 
structure. This view is supported by measurements made with 
the ethyl ether of ethyl acetoneoxalate, C0Me*CH‘C(0Et)*C0 2 Et. 
The following figures are quoted. Methyl (3-mesityloxideoxalate, 
df 1-0933, df* 1-0920, n* 1-46398, n h 1-45814 [ ? 1-46814], n p 1-47959 
at 85*9°; ethyl ether of ethyl acetoneoxalate, b. p. 131°/14 mm., 
128-129°/10 mm., d\ ™ 1*0661, dr 1-0644, df 1-061, 1-060, 
n 1-46773, n D 1*47212, n g 1*48437 at 14*05°, n d 1*46655, 1-47103, 

1-48316, n 7 1-49452 at 15-3°, nJJ 1-4694, 1-4689. H. H. 

Thermal Decomposition of some Dicarboxylic Acids. 

A. Windaus and M. Ehrenstein ( Nachr . K. Ges. If to. Gottingen, 
1922, 1 — 7; from Chem. Zentr 1923, i, 831; cf. Windaus and 
Hiickel, A., 1922, i, 658).— Barium ^-dimethylglutarate by dry 
distillation gives, in addition to unidentified products, acetone, 
mesityl oxide, and tophorone. DimethylcycZobutanone, although 
not found, was probably formed as an intermediate stage, giving 
mesityl oxide by rearrangement. Acetone was probably formed 
by hydrolytic decomposition of mesityl oxide, and tophorone by 
condensation of acetone, or of acetone with mesityl oxide, cis - 
Hexahydrophthalic anhydride gives off carbon dioxide at about 
380°, a dodecahydroanthraquinonc (I) being probably first formed, 
which loses hydrogen by which the keto-groups are reduced. A 
certain amount of anthraquinone w r as found as well as a com- 
pound, C 14 H 1§ 0, which w r as probably an anthracene derivative 
(II or III). It is a yellowish-brown, slightly fluorescent oil, forming 
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white platelets, m. p. 97 — 98°. A mixture of hydrogenated 
anthracenes was also obtained in which the hydrocarbons 
and C 14 H 22 predominated. Hezahydro-o-pktJudic acid is obtained 
by catalytic hydrogenation of tetrahydro-o-phthalic acid. 

G.W. R. 
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Resolution ol the a8-Dihydroxy-«-methyl-S-i«opropyladipi c 

Acids. Thomas Anderson Henry and Humphrey Paget fj 
1923, 123, 1878—1887). 

Dihydroxymaleic Acid (Dihydroxyfumaric Acid). J. Boese. 
KEN and J. I. DE Voogd [Rec. trav . chim ., 1923, 42, 745—749).-. 
The authors have prepared dihydroxymaleic and dihydroxyfumaric 
acids by a method which is a slight modification of that of Teuton 
(T., 1894, 65, 899) and have investigated these two substances 
by means of electrical conductivity and refractive index measure, 
ments, and conclude that these two acids are both dihydroxymaleic 
acids. J. P. S. 

Citrates of Calcium and Strontium. K. P. Chatterjee 
(J, Proc. Asiatic Soc. Bengal ; Proc. Eighth Indian Sci. Cong., 1921, 
17, cxxix — cxxx).- — The gelatinous, hygroscopic compound 
Cao(C 6 H 5 0 7 ) 2 ,16H20 is precipitated when strong solutions of 
sodium citrate and calcium chloride are mixed. It passes rapidly 
into the hexahydrate, which separates in the cold with increasing 
rapidity up to 70°; above this temperature, the tetrahydrate 
separates, its solubility decreasing with temperature. On being 
warmed, the hexahydrate yields the tetrahydrate, the compound 
Ca3(C 6 H 5 0 7 ) 2) l*5H 2 0 being obtained at 110°. Gelatinous stron- 
tium citrate, and a penta- and a mono-hydrate, having analogous 
properties, have been obtained. Chemical Abstracts. 

Preparation of Glyoxal and Glyoxal Sulphate. Chemische 
Fabriken vorm. Weiler-ter Meer (Karl Ott) (D.R..-P. 362743; 
from Chem. Zentr ., 1923, ii, 743).— Tetrahalogenoethanes are treated 
with fuming sulphuric acid with or without addition of heavy metals, 
and glyoxal is obtained from the sulphate thus formed. Tot 
example, tetrachloroethane with mercuric sulphate or copp?T 
sulphate in suspension is added to fuming sulphuric acid contain- 
ing 65% of sulphur trioxide. Glyoxal sulphate, which separates 
on cooling, forms colourless needles, m. p. 176 — 177°. The reaction 
whereby it is formed is probably 0 2 H 2 01 4 -j-4S0 3 +2H 2 S0 4 ~' 

4S0 3 HC1+S0 2 <q>CH-CH<q>S 0 2 . Glyoxal is obtained by 
heating the sulphate with water. • G. W. R. 

Condensing Action of Mixed Magnesium Alkyloxides, 
ROMgvX. V. Grionard and M. Dubien ( Compt , rend., 1923, 
177, 299— 302).— The condensation of ketones, which sometimes 
occurs during their interaction with Grignard reagents (of., this 
vol., i, 739), has been traced to the condensing action of compounds 
of the type ROMg‘X, produced during such reactions. 1 ms 
7i-butaldehyde is rapidly converted, in presence of an ethereal 
suspension of magnesium ethoxyiodide, into ^hydroxy ^-etnp- 
n-kmmal, CH^CHX^OHJ^HEt-CHO (colourless liquid b.p. 
103—105°/ 14 mm., polymerising readily and giving a semtcarbazone, 
m. p. 147% small quantities of 71 -butyl and ethyl butyrates being 
formed in addition, 
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Magnesium ethoxyiodide causes the partial conversion of acetone 
jjto diacetone alcohol (cf. Locquin, this vol., i, 440). 

The magnesium derivative formed by the addition of magnesium 
methyl iodide to n-butylideneacetone causes the condensation of 
the latter substance to give a carbinol, which undergoes loss of the 
elements of water on distillation. (The product was therefore 
heated with a little iodine, to complete this loss of water.) In this 
way, dibutylideneacetone was isolated. E. E. T. 

The Sodium Compound of Dextrose and the Hydrolysis 
of Acylated Sugars. G£za Zempl£n and Axfons Kunz (Ber., 
1923, 56, [jB], 1705 — 1710). — A sodium compound of dextrose has 
been described frequently in the literature and has generally been 
regarded as a substituted alkyloxide. It does not, however, react 
m the manner characteristic of this class of compounds. Investi- 
gation of it has shown that it is an additive compound of molecular 
proportions of dextrose and sodium ethoxide. 

When dextrose penta- acetate is treated with a cold, absolute 
alcoholic solution of sodium ethoxide, a sodium derivative speedily 
separates which yields ethyl acetate when treated with water. The 
formation of this intermediate compound gives the clue to the 
mechanism of the hydrolysis of acetyla ted sugars by sodium ethoxide, 
for which, as noted previously by Fischer and Bergmann, con- 
siderably less ethoxide is required than is necessary according to 
theory with the acetyl groups which are present. The reaction 
is represented by the scheme : 

HWOOMe+NaOEt -> H-C‘0-CMe(0Na)-0Et 

H- 60 -CMe(OH)’OEt+NaOEt and H’C-U-CMe(OH)-OEt — ► 

Hd>0H+CH 3 -CO 2 Et. 

The action of sodium ethoxide on acetobromoglucose in absolute 
alcoholic solution has also been examined. A precipitate similar 
to that obtained from dextrose penta-acetate is formed in small 
amount, but the bulk of the dextrose remains in solution and is 
converted into p-ethylglucoside ; this is shown by its transform- 
ation into p-ethylglucoside tetra- acetate. The by-products of the 
change appear to be much more complex than those derived from 
the penta-acetate. H. W. 

Fermentative Hydrolysis of /3-Alkyl Glucosides. Indices 
ior Emulsin, Estimation of Molecular Weights. H. Colin 
and (Mlle) A. Chaudun (Bull. Soc. Chim . bid., 1923, 5, 382 — 388). 
—The method previously described (A., 1921, ii, 225) for estimating 
the molecular weights of certain polysaccharoses has been extended 
to the estimation of the molecular weights of p -alkyl glucosides. 
The method depends on the fact that the amount oFglucoside 
fixed by a given quantity of emulsin is proportional to its molecular 

a* 
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Action of Ferments on Sulphuric and Phosphoric Acid 
Esters of Sugars and their Derivatives. Burckhardt 
Helferich, Albrecht Lowa, Waldemab Nippe, and Haks 
Riedel [Z. physiol, Ghem., 1923, 128, 141 — 153). — By the action 
of sulphuryi chloride or of phosphoryl chloride on various sugar 
derivatives, the corresponding esters have been obtained and isolated 
as their barium salts as follows. Barium a-methylglucoside sulphate 
[ot]g +81-16°. Barium fi-metkylglucoside sulphate, [ot]g — 19*12°! 
Barium metkylmattoside sulphite , [a]5 +53-8°. Barium trehalose 
sulphate , [o]d +128*75°. Barium amygdalic acid sulphate, [ 8 ]g 
—46-1°. Barium methylceUoside sulphite , [a]n — 16-2°. Barium 
p - meikylglucoside phosphate , —31-0°. Barium $-phenylglu m iik 

phosphate, [a]g -5M°. Barium trehalose phosphate, [a]g +135*5°! 
Barium methylceUoside phosphate , [a}f> —14-98°. Barium amygdalic 
acid phosphate, [ajg —49*0°. All the rotations are measured in 
aqueous solution. Hepta-aoetylmethylcelloside, m. p. 186*5°, [ K g 
—26-03° in tetrachloroethane, [*]g —31-61° in acetic acid, is 
obtained from acetobromocellose and methyl alcohol in presence 
of silver oxide. When hydrolysed with methyl-alcoholic ammonia, 
it yields methylceUoside, bevelled prisms, m. p. 193°, [a]g — 18*69° 
in water. The action of a- and +glucosidases on these esters has 
been investigated, but in every case they have been found inactive 

W. O.K. 

Preparation of Rare Sugars [Arabinose, Rhamnose, Xylose, 
Galactose, Melezitose, Raffinose, and Maltose]. T. Swank 
Harding {Sugar, 1922, 406; 1923, 82—83, 124—125, 175— 
176, 240-241, 308—310, 350— 352).— Arabinose : 300 g. of beet 
pulp are hydrolysed by boiling for one and a half hours with 6 litres 
of 1% sulphuric acid, neutralised with 175 g. of barium hydroxide, 
and allowed to subside ; the supernatant liquid is clarified with 
basic lead acetate, the excess removed as sulphide, decolorising 
carbon added, and the whole filtered ; after concentration to about 
J litre, 500 c.c. of 95% alcohol are added for the elimination oi 
organic acids, colouring matter, and salts, and crystallisation is 
effected from alcoholic solution containing 1% of nitric acid, the 
yield being 4 — 5% of the weight of raw material. Bhamnose : 
black oak bark is boiled with water, and the extract concentrated 
for the crystallisation of the quercitrin, which glucoside is hydro- 
lysed with 0-4% sulphuric acid; the resulting liquid is filtered, 
clarified with basic lead acetate, deleaded, and evaporated to a 
syrup of about 80% solids, which readily crystallises, the yield 
being about 1% of the raw material. Xylose : 1 kg. of com cobs 
is boiled for two hours with 6 litres of 4% sulphuric acid, and the 
liquid is filtered, neutralised with barium carbonate, filtered, and 
evaporated to a thick syrup, from which the sugar crystallises by 
the addition of Alcohol, the yield being about 12%. Gahctos^ 
Clark’s method (A., 1921, i/647) is preferred, the yield m the 
author’s nands being 35 — 37%. Melezitose : honey collected fro® 
the Douglas fir is dissolved in water, the extract cooled, and 
wax separated; after clarifying with kieselguhr and decolonsing 
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car boD, and concentrating, the trisaccharide crystallises out, the 
yield on recrystallisation being about 22%. Raffinose : 6 kg. of 
cotton-seed meal are extracted with 30 litres of water containing 
750 g. of aluminium sulphate, filtered, and evaporated to 3 litres, 
to which are added 6 litres of 80% alcohol; after subsiding, the 
liquid is clarified with basic lead acetate, filtered, deleaded, treated 
with decolorising carbon, and filtered ; the alcohol is eliminated, 
and the residue concentrated to 300 c.c., from which syrup after 
adding 95% alcohol the sugar will crystallise out on keeping, 
the yield thus obtained being about 2%. Maltose : soluble starch 
is saccharified with barley flour, the resulting dextrins being very 
much less soluble in alcohol than when malt extract is used. Pre- 
vious work on the elaboration of methods for the preparation of 
these sugars is summarised. J. P. O. 

System Sucrose-Sodium Chloride-Water and the Com- 
bination of these Constituents. N. Schoorl {Ree. trav. chim. } 
1923, 42, 790— 799).— A method is described which allows the 
existence of one or more compounds of two components being 
established. The method consists in the determination of the 
vapour pressure of the saturated solution of various mixtures of the 
two solid components. If the curve shows an euhygroscopic point, 
or if there is a special branch in the curve, then the existence of a 
compound is indicated. The term evhygrascopic denotes a point 
of minimum vapour pressure, and is analogous to the term eutectic. 
Vapour-pressure curves and solubility curves of mixtures of sucrose 
and sodium chloride have been determined at 25°, and it is shown 
that an equimolecular compound, crystallised with 2 molecules of 
water, CigH^O^NaCl^HgO, exists. J. F. S. 

Starch. VIII. The Characterisation of the Polyamyloses. 

Hans Pringsheim and Kttrt Goldstein (Ber., 1923, 56, [5], 
1520—1526). — The authors’ conception that (S-hexa-amylose is a 
dimeric tri-amylose and a-hexa-amylose is a trimeric diamylose 
has not met with universal acceptance. It is, however, strengthened 
by the observations that the molecular weight of methylated 
p-hexa-amylose in benzene solution agrees with the theoretical 
value, whereas that of methylated tri-amylose is somewhat high 
in benzene but normal in phenol. The molecular weight of 
methylated a-hexa-amylose confirms its conception as a trimeric 
diamylose. 

p-Hexa-amylose is converted by methyl sulphate and potassium 
hydroxide solution or by this mixture followed by silver oxide 
and methyl iodide into dodecametkyl-fi-hexa-amylose, [C 6 H 8 0 5 Me 2 ] 6 , 
M8 +143-20° in ethyl- alcoholic solution; attempts to methylate 
the product further were not generally sucessful, although in one 
instance a more highly methylated product was obtained. Methyl- 
ation of triamylose gives hexamethyltriamylose, (C 6 H 8 CbMe 2 ) 3 , 
hexagonal plates, [ajg +138-38° in ethyl- alcoholic * solution. 
^°^^mthyl-oL‘hem-arnyl(>se crystallises in well-defined rhombo- 
hedra, [ag +148*73° when dissolved in ethyl alcohol. 

p-Hexa-amylose and a-tetra-amylose are converted by phos- 

i i * 2 
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phoryl chloride in the presence of pyridine at —15° into phosphor^ 
esters, which appear to contain one phosphoric acid residue for each 
dextrose residue ; for some unexplained reason, the carbon content 
of these compounds is considerably lower than that demanded by 
theory. 

The benzoylation of the polyamyloses has been investigated 
further (cf. Pringsheim and Eissler, A., 1913, i, 1156; ICarrer, 
A., 1922, i, 1119). Tetra-amylose is converted by benzoyl chloride 
and sodium hydroxide solution (1%) at —2° into dibenzoyldiamylose, 
whereas in the presence of more concentrated sodium hydroxide 
solution at the atmospheric temperature it is transformed into 
tetrabenzoyldiamylose. Under similar conditions, p-hesa-amylose 
yields tribenzoyltriamylose and hexabenzoyltriamylose. H. W. 

The Action of Concentrated Hydrochloric Acid on Different 
Celluloses. E. C. Sherraed and A. W. Froehlke (</. Amer. 
Chem . Soc 1923, 45, 1729— 1734).— The hydrolysis of celluloses 
from cotton, white spruce, Douglas fir, and yellow birch, by means 
of 41% hydrochloric acid at 20°, has been followed by measuring 
the specific rotation, and by estimating the reducing sugars by 
means of Fehling’s solution, the results being shown graphically. 
The specific rotation curves for cotton and white spruce cellulose 
are practically identical, although the latter contains mannose, 
but Douglas fir cellulose, and more particularly yellow birch cellu- 
lose, are hydrolysed more rapidly; since yellow birch contains 
about 28% of pentosan, this is not surprising. Each curve shows 
two breaks, one after about two hours (cf. Willstatter and Zech- 
meister, A., 1913, i, 955), and the other after about six or seven 
hours. Possibly the three steps in the curves represent successive 
stages in the degradation of the cellulose ; they may also be due 
to changes in the optical activity of the sugars produced, or perhaps 
three sugars are formed from the start of the reaction. The 
relative merits of the three hypotheses cannot be decided from 
the evidence available. No direct relationship exists between the 
optical curves and those obtained by estimations of the reducing 
sugars. The latter show that the reaction slackens, a maximum 
of dextrose, 85'6 — 97’8%, being obtained after about twenty-five 
hours. It is concluded (cf. Cunningham, T., 1918, 113, 173) that 
the optical method of determining the quantitative conversion of 
cellulose into sugar is of little value. It does, however, indicate 
that considerable differences exist, between celluloses from different 
sources. W. S. N. 

The Viscosity of some Cellulose Acetate Solutions. 

Ernest Walter John Mardles (T., 1923, 123, 1951—1957). 

Lignin. Emil He user and Arne Winsvold (CeUuloseeheMie, 
1923, 4, 49—58; 62— 68).— On treatment with fused potasmmn 
hydroxide, lignin prepared from wood by the method of Wi * 
st alter and Zechmeister yielded up to 28% of phenolic derivative^ 
This suggests a constitution with a benzene nucleus and oxidisa 
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side chains. Under similar conditions, cellulose yields only negli- 
gible quantities of aromatic derivatives. The most favourable 
temperature for the fusion is between 240° and 280°. Various 
substantial amounts of lignic acids are recovered from the products 
0 f the fusion; the phenolic products consist of protocatechuic 
acid (16—19%) and pyrocatechol (1—3%). If the fusion be 
conducted in the presence of air, secondary oxidation takes place 
with formation of oxalic acid (up to 20%). In an indifferent atmo 
sphere, such as hydrogen or nitrogen, the formation of oxalic acid 
is practically suppressed and the yield of pyrocatechol increases 
up to 9%. Protocatechuic acid is the primary product of the 
fusion ; the pyrocatechol is formed from it by elimination of carbon 
dioxide. If the fusion be conducted in an iron vessel, then is a 
catalytic destruction of the protocatechuic acid, but the formation 
of pyrocatechol, if air be excluded, is increased up to 23%. 

J. F. B. 

Methyl- and Ethyl-ammonium Mercuribromides. Ray- 
mond M. Hann (J. Amir. Chem. Soc., 1923 , 45, 1763— 1764) — 
Alkylammonium mercuribromides, NR 4 Br,HgBr 2 , and alkylam- 
monium dimercuribromides, NR 4 Br,2HgBr 2 , where R=H, or 
alkyl, are formed in alcoholic solution from mercuric bromide, 
an alkyl bromide, and the hydrobromide of an amine. They are 
far more soluble in organic solvents than the corresponding 
chlorides and iodides. The presence of chloride-ion, as from an 
amine hydrochloride, decreases the solubility, but gives products 
containing both chlorine and bromine. 

Dmethylammonium dimercuribromide , m. p. 171 — 172°. 
Diethylammonium dimercuribromide, heavy, brilliant white plates, 
m. p. 158°. Trimethylammonium mercuri bromide, in. p. 102°. 
Tridhylammonium dimercuribromide, m. p. 124 — 125°. Tetraethyl - 
ammonium mercuribromide, m. p. 72°. W. S. N. 

Tetramethylammonium Tri- and Tetra-chloroiodides. 

Willia m Norman Rae ( J . Amer. Chem . Soc., 1923, 45, 1725).— 
Since no polyhalidcs of the alkali metals or ammonium corre- 
sponding with the di-, tri-, and tetra-chloroiodides of tetramethyl- 
annnonium are known, the author has repeated the work of 
Weltzien (Annalen, 1856, 99, 1), in which the preparation of these 
compounds is described. Using the same method as Weltzien, 
it is shown that the compound described as the trichloroiodide 
is of variable composition, and that in all probability this substance 
is a mixture of the di- and tetra-chloroiodides produced by the 
decomposition of an unstable trichloroiodide. Weltzien’s tetra- 
chloroiodide is judged from the analyses also to have been partly 
decomposed. The author has obtained a solid which approaches 
much more closely to the composition demanded by NMe 4 ICl 4 
by the long -continued action of dry chlorine on tetramethyl- 
ammonium iodide at 28°. This compound is an orange -coloured 
substance which requires about fifty days’ treatment as above for 
its preparation. J. F. S. 
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The Complex Ions formed by Silver Salts and Ammonia 
or Substituted Ammonias. P. Job ( Compt . Tend., 1923, 175 
1805 — 1808; cf. this vol., i, 307).— The methods used in the 
author’s previous work have now been applied to the cases of 
diethylamine and hexamethylenetetramine. The former yields a 
complex ion of the formula Ag(NHEt a ){ + which is slightly 1^ 
stable than the corresponding ethylenediamine complex. On 
dilution, the complex ion breaks down and the properties of 
the resulting solution indicate the formation of NHEt 2 Ag+. 
ions. Hexamethylenetetramine also yields two complex univalent 
ions, Ag[C 6 H 12 NA + and Ag[C,H 12 N 4 ] + . Concentrated ammonia 
yields an ion of the formula Ag(NH 3 ) 2 + , but the changes undergone 
by the latter on dilution are less capable of a simple interpretation 
than with the ions previously mentioned. A brief account is 
given of the action of change of temperature on the various argento- 
diamino -ions. J. E. 

Preparation of Carbamide from Ammonia and Carbon 
Dioxide. Jean L£on Maurice Fr£jacques (Fr. Pat. 527733; 
from Chem. Zentr ., 1923, ii, 631— 632).— Ammonium carbamate 
is heated under pressure at 145 — 200°. For example, by the action 
of ammonia on carbon dioxide with cooling or by the action of 
liquid ammonia on carbon dioxide, ammonium carbamate is 
obtained, and heated in an autoclave for two to four hours at 150°, 
The temperature is allowed to fall to 65 100 , and the ammonia, 
carbon dioxide, and water from undecomposed ammonium carb- 
amate are removed. Carbamide remains in the autoclave. 

G. W. R. 

The Carbamide Dearrangement. II. Tenney L. Davis 
and Kenneth C. Blanchard { J . Amer. Chem. Soc ., 1923 , 45, 
1816— 1820).— The formation of phenylcarbamide and of 
s-diphenylcarbamide occurs when carbamide and aniline hydro- 
chloride are boiled in aqueous solution. Phenylcarbamide de- 
arranges into diphenylcarbamide when its aqueous solution is 
boiled, and, if steam is passed through, the distillate contains 
a nilin e. This dearrangement of carbamide and its substitution 
derivatives, which has not previously been observed to occur in 
solution (but cf . this vol., i, 22), is used in the preparation of various 
alkyl- and aryl-carbamides. 

s-Dimethylcarbamide and s-diethylcarbamide are formed when 
carbamide is heated at 160—170° with methylamine hydrochloride 
or ethylamine hydrochloride, respectively. 5 -Diphenylcarbarmde 
and #-phenyIethylcarbamide are both produced when diethyl- 
carbamide and aniline are heated at 160 — 170° ; at this temperature, 
5 -phenylethylcarbamide passes into s-diphenylcarbamide, with 
evolution of ethylamine. s-Di-n-butykarbamide, white Hakes, 
m p is formed when carbamide is boiled in aqueous 

solution with w-butylamine or its hydrochloride. When heated 
with aniline at 160-170°, it yields ^diphenylcarbamide, and 
small quantity of a substance, white flakes, m. p. 65 , 
f-phenyl-n-butylcarbamide . n-Di-n-amykarbamide, white Hates, 
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p 92*8°, is produced when carbamide and n-amylamine hydro- 
chiorid 0 are heated at 160 — 170°; the use of woamylamine hydro- 
boride gives a substance, transparent plates, m. p. 37*6°, evidently 
Idiisoarnykarbamide. Benzylcarbamide is formed when carbamide 
benzyla 111 ^ 6 are heated at 160 — 170°, or boiled together in 
aqueous solution, but dibenzylcarbamide is produced only by the first 
joethod. Benzylcarbamide does not undergo rearrangement when 
boiled in aqueous solution. Carbamide does not react in boiling 
aqueous solution with methylaniline, or when heated with dibutyl- 
a mine hydrochloride. os-Phenylethylcarbamide is produced when 
ca rbamide and ethylaniline hydrochloride are boiled in aqueous 
solution, whilst the use of methylaniline hydrochloride gives 
^.phenylmethylcarbamide . 

It, is held that these facts support the hypothesis (loc. cit.) that 
iinavmmctrically disubstituted carbamides dearrange in only one 
way, RR , N , CO‘NH 2 ^=^RR / NH'fHNCO, whilst symmetrically 
Substituted carbamides dearrange in two ways, R\NdL+ 

^NCO^BNH-CO-NHR'^R'-lfEij+R-NCO. W. S. N. 


preparation of Alkylgnani dines. Ross Phillips and H. T. 
X arkj (J. Amer. Ckem . Soc., 1923, 45, 1755— 1757).— Methyl 

isothiocarbamide reacts with methylamine or dimethylamine in 
tvarm aqueous solution, with evolution of methyl mercaptan, 
md formation of, respectively, metkylguanidine sulphate, m. p. 

239 2 d 0 °, yield 82%, and aa -dimethylguanidine sulphate, m. p. 

285 288° (decomp.), yield 82%. It is found incidentally that 

sodium methyl sulphide, 2MeSNa,9ILO, long, flat needles, decomp. 
200 5 , crystallises from an aqueous 25% solution of sodium hydr- 
oxide when the gas is passed in for purposes of isolation. 

W. S. N. 


Alkaline Solutions of Copper Hydroxide [and Silver 

Oxide]. IH. Wilhelm Traube {. Ber 1923, 56, [£], 1653— 
1656).— Complex salts of copper hydroxide with amines and poly- 
hydroxy-compounds have already been shown to exist and to 
possess a reddish-violet colour characteristic of the presence of 
copper in both the anion and the kation. It is now shown that 
similar salts can be obtained containing silver, copper, biuret, 
and an amine. 

Silver diammi necupribiu ret, [Ag{NH 3 ) 2 ] 2 [Cu(C 2 H 3 0 2 N 3 ) 2 ], is pre- 
pared by adding freshly prepared silver oxide to a solution of biuret 
in aqueous ammonia. When the oxide has dissolved, copper 
hydroxide is added and dissolves to a purple solution which deposits 
the cupribiuret as red, obliquely truncated prisms. 

Silver ethylenediaminecupribiuret , [Ag(en) 2 ] 2 [Cu(CyB[ 8 0 aN 8 ) 2 ], is 
prepared in a similar manner, and forms short, ruby-red prisms, 
easily soluble in water. H. H. 

Reactions of Thiocyanates on Ferric Salts and of Ferric 
Salts on Thiocyanates. J. Clarens [Bull Soc, chim 1923, 
pv], 33, 988 — 991). — Red ferrio thiocyanate is easily soluble in 
aqueous ether and can be extracted from a dilute aqueous solution 
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by that solvent. The extract possesses a deep violet eolour which 
may be completely discharged by the addition of ferric chloride 
The explanation of this effect put forward by the present auth or 
is that an excess of thiocyanate is necessary for the formation of 
ferric thiocyanate, which is soluble in ether. When a ferric salt 
is added, this excess of thiocyanate is removed, and a salt of dithio 
cyanic acid, insoluble in ether, is formed. H. H 

An Intercepted Hydrolysis. Oliver C. de C. Ellis and 

Leslie B. Gibbins ( J . Amer. Chem . Soc ., 1923, 45, 1727—1728) 

In an attempt to prepare phosphonium cyanide by heating potass- 
ium cyanide with phosphorus and a little water, an extremely 
pure sample of ammonium cyanide was collected in the cooled 
receiver. The reaction is explained as follows : the equilibrium 
KCN+HgO ^ KOH-f HCN is destroyed at higher temperatures 
by the disappearance of the hydrogen cyanide ; this is due to a 
further hydrolysis, HCN+2H 2 0=HC0 2 NH 4 , and HC0 2 NH 
NH 3 +HC0 2 K+H 2 0. The total reaction of boiling potassium 
cyanide in water is KCN + 2H 2 0 = NH S -f HCCyK. When 
phosphorus is present, the hydrolysis is interrupted to an extent, 
defined by the reaction of the phosphorus with the potassium 
hydroxide present, an equivalent amount of hydrogen cyanide 
being liberated. Thus the two main reactions of the preparation 
are KCN -f 2H 2 0 = NH 3 -f HC0 2 K and 3KCN + 4P + <£,()== 
3 KH 2 p 0 2 4 -PH 3 4 3HCN. If the phosphorus is replaced by 
aluminium, the yield of ammonium cyanide is greater, particularly 
if a suitable quantity of sulphuric acid be added. In some cases, 
the product was coloured, due to presence of azulmic acid, thus 
showing the great readiness with which ammonia is oxidised 
2NH 4 *CN + 0 - 2NH 3 + C 2 N 2 + H,0 ; NH 4 -CN — NH, -f HCN 
2NH 3 +2C s N 2 =C 4 H e N 6 ; C 4 H 6 N 6 +H 2 0=C 4 H 5 N ? 0+NH 3 . Am’ 

monium cyanide is readily ignited, burning with a pale fawn- 
coloured flame. It immediately decolorises neutral potassium 
permanganate solution ; it reacts with a chloroform solution of 
sulphur, yielding ammonium thiocyanate. J. F. S. 

Oxidation Phenomena among the Complex Cyanides of 
Nickel ; Valency, Co-ordination, Colour. Andre Job and 
Andre Samuel (Camp, rend., 1923, 177, 188— 191).— The red 
solution obtained on reducing a nickelocyanide .by means of an 
alkali metal amalgam contains the compound K 2 [Ni(CN) 3 ], where 
nickel is univalent and has a co-ordination number of 3. The 
formation, simultaneously, of potassium cyanide is proved by the 
fact that nickelous cyanide dissolves in the solution to give di- 
potassium nickelocyanide, K 2 [Ni(CN) 4 ]. The red solution, more- 
over, absorbs carbon monoxide (and also acetylene), forming an 
almost colourless solution containing univalent nickel with co-or- 
dination number 4, i.e. } containing the complex group [NifCNhCO], 
no potassium cyanide being liberated in this case. Similarly, 
fobaltous cyanide, potassium cyanide, and carbon monoxide com- 
jbine to form the carbonyleobaliocyanide. 

The instability ascribed in the literature to the above red solution 
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j g due, to the presence of free cyanide-ions, and is more marked if 
an excess of potassium cyanide is added. Again, on shaking the 
red solution with air it becomes paleyellow and nickelous cyanide 
is precipitated : 2K 2 [Ni(CN) 3 ]+0+H 2 0=Ni(CN) 2 +K 2 [Ni(CN) 4 ]+ 
2 K 0 H, that the dissolved nickel remaining is bivalent with 
e0 . 0 rdination number 2. 

The yellow nickelocyanide solution becomes bright red when 
treated with an excess of potassium cyanide, owing to the formation 
0 f tetrapoiassium nickdocyanide, K 4 [Ni(CN) 6 ], containing bivalent 
nickel with co-ordination number 6. The doubt hitherto cast on 
the existence of this salt is due to the fact that evaporation leads 
to the separation of potassium cyanide and nickelocyanide. 
Similarly, in dilute solutions, the complex dissociates, so that 
conductivity measurements are then equally untrustworthy. 

When nitric oxide is passed into a solution of potassium nickelo- 
cyanide, the colour first fades and then becomes an intense violet 
This is due to reduction of nitric oxide to hydroxylamine. Thus* 
the violet solution is obtained by dissolving potassium nickelo- 
cyanide (1 mol.) in water, adding a suspension of nickelous cyanide 
(1 mol.), and then 3 molecules of hydroxylamine and 6 molecules 
of potassium hydroxide. To the violet •compound (nickel tervalent, 
co-ordination number 6) is given the provisional formula 
Kj[Ni(CN)s(OH) 2 (NH a «OH)]. E . E. T. 

Dissociation of Complex Cyanides. Georoe Joseph 
Burrows (T., 1923, 123, 202b— 2629). 

Reaction of Hydroxylamine with Nitroprussides. J. Giral 
Pereira {Anal. Fis. Quim., 1923, 21, 236— 244) —When hydroxyl- 
amine hydrochloride is allowed to react with a solution of sodium 
nitroprusside in the presence of sodium hydroxide, free from car- 
bonate, under conditions described, a red coloration is given accom- 
panied by evolution of nitrogen with effervescence. On addition 
of ethyl alcohol, a red, glutinous mass separates. A description 
is given of its reactions with various substances. Its formation 

is discussed and the formula Fe<^^|;^»)>C:N-NO is 


suggested. 


G. W. R. 


The Catalytic Reduction ol Semicarbazones. K. A Taj pale 

and S. A. Smirnoff {Ber., 1923, 56, [fi], 1794 — 1798).— 1-Alkyl, 
semicarbazides are prepared by the catalytic hydrogenation of 
the semicarbazones of aliphatic aldehydes in the presence of 
platinum black and alcohol or, preferably, glacial acetic acid. The 
^-isomerides have, in general, lower melting points than the corre- 
sponding ^-compounds. Like the latter, they reduce ammoniaeal 
silver solution at the atmospheric temperature ; Eehling’s solution 
is reduced slowly when cold, rapidly when heated. 
*-Ethylsemica.rbazide , NH 2 *CO*NH*NHEt, crystallises in small 
Transparent prisms, m. p. 97 — 98°; the corresponding hydro- 
ZT, n “ io ro°>7 8t * 11 in e powder, m. p. 148—150°; the hydrogen 
mlate, 0 5 H n 0 5 N a> matted needles, decomp. 16.5-5° ; the benzoyl 
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derivative; m. p. 205—209°, and the acetyl compound, 

m. p;218-5 0 , are described *, anitroso-derivative could not be obtained. 
The action of saturated barium hydroxide solution on the acetyl 
derivative leads to the formation of_ 3-hydromj-5-methyl\~ethyl 

1:2: 4-triazole, or Agates of 

needles, m. p. 123°; the corresponding amorphous silver salt and 
the hydrochloride, m. p, about 220 — 221° (decomp.) when rapidly 
heated, are described. \-n-Propylsemicarhazide has m. p. 79'5— 
80° (hydrochloride, m. p. 160*5 — 161°). H. W, 


The Application of Colloidal Platinum as Catalyst in the 
Reduction of Azines, Semicarbazones, and Phenylhydrazones. 

H. L. Lochte and J. R. Bailey ( Ber 1923, 56, [ B \ 1799 — 1800; 
cf. A., 1922, i, 329; this vol., i, 26).— A claim for priority against 
Taipale (this vol., i, 547). 

The reduction of dimethylketazine to p-hydrazopropane has 
been effected by Taipale in glacial acetic acid solution. The 
reaction is more conveniently effected in the presence of hydro- 
chloric acid when a mixture of acetone and hydrazine hydrate 
can be used, thus avoiding the preliminary isolation of dimethyl- 
ketazine. The oxidation of p-hydrazopropane by hydrogen per- 
oxide yields the azo-compound, CHMe 2 -N:N-pHMe 2 , am} not 
acetonetsopropylhydrazone as indicated by Taipale. . The latter 
substance, has been prepared as a colourless, mobile liquid with a 
pronounced odour of menthol, b, p. 132 — 134 /750 mm. H. \\. 

Manufacture of Hydroxylated Aliphatic Arsinic Acids. 
Las Staullssements Poulenc Fibres and Carl Oechslin (Brit. 
Pat 191028). — Compounds such as HO'CH^CHo’AsC^Hj, 
Cja‘ (0H) 2 -As0 3 H 2 , 0H-C 3 H 5 (As0 3 H 2 ) 2 , are obtained by the action 
of an alkali arsenite on an aliphatic hydrocarbon containing one or 
more halogen atoms and one or more hydroxyl groups (e.gr.glyco 
chlorohydrin, glycerol mono- and di-chlorohydxin, epichlorohyarm) 
and decomposing the alkali salt by acidification. W. 1. K. B. 


A New Organo-metallic Compound ; Diplumbic Hexa* 
othvl Thomas Midgley, jun., Carroll A. Rochwalt, and 
toL cXoAERT (J.Aml Chem, Soc., 1923*, 45, 1821-1823). 
—Lead triethyl hydroxide is prepared by the action of sodium 
hydroxide solution on lead triethyl chloride ; a 30% solution in 
95% ethyl alcohol is electrolysed, using lead electrodes and a current 
density of 0-01 amp./sq. cm. Diplumbic hemethyl, a heavy, yellow 
oil, b p. about 100 o /2 mm., is formed at the cathode, much gas 
being evolved at the anode, 2PbEt3*0H=Pb 2 Et 6 -j-H 2 0+0. 
oil is easily decomposed by air, giving a yefiow powder whn* 
rapidly darkens; d 1*94. The oil is bimolecular in concentrate! 
benzene solution, but unimolecular m very dilute solution, 
reacts with hydrochloric acid, giving lead tnethyl chloride 
chloride, and a gas, probably according to the equation PbAt 

3HC1— PbEtjCl-f PbCl2+3C 2 H c , 
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The Low-temperature Tar obtained from the Zeche FOrst 
jardenberg Goal and, in Particular, the Content of Benzene, 
Phenol, and ^ Acetone. Hans Broohe (Ber., 192%s$6, [B], 
1787— 1791)-— Aocording to Schute (this vol., i, 19%#*02), the 
-temperature tax derived from Zeche Burst Hardenberg coal 
jontains a muoh greater proportion of benzene, carbolic acid, and 
icetone than has been observed previously in low-temperature tars 
by Fischer and his co-workers. The author has therefore re-examined 
the tar produced from this coal in experimental, rotary furnaces, 
md finds that it does not contain more than 0*04% of benzene 
[calculated on the tar) and 0*16% of carbolic acid. It does not 
Ifield more than 50 g. of acetone per ton of coal. The low-tem- 
perature tar from the Hardenberg coal therefore closely resembles 
other low- temperature tars, H *^r 

Naphthenes in their Behaviour towards Catalytic Dehydro- 
genation. The Nature of Petroleum. N. Zelinski {Ber. 
1923, 56, [-B], 1718 — 1723). — Octanaphthene is practically 
unchanged by platinum black at 300—310°; treatment of the 
specimen with fuming sulphuric acid containing 10% of sulphur 
trioxide shows that it contains at leat*15 — 20% of octanes, wo- 
Octanaphthene is similarly unchanged in the presence of platinum 
black at 300°; the natural hydrocarbon appears to be closely 
related to that obtained from heptanaphthenecarboxylic acid. 
The similarity in the behaviour of octanaphthene and woocta- 
uaphthene towards catalytic dehydrogenation justifies the conclusion 
that their ring systems are identical or very closely related. Nona- 
naphthene undergoes only slight dehydrogenation in the presence 
of palladium black at 300—310°; after removal of other cyclic 
compounds by fuming sulphuric acid, the residual hydrocarbon 
is a mixture containing not less than 50% of open-chain compounds. 

1 : 4-Dimethyl- 2-ethylcyc/opentane is partly dissolved by fuming 
sulphuric acid (10% S0 3 ) to yield a dark-coloured solution; the 
change occurs without marked development of heat and without 
evolution of sulphur dioxide. cycfoPentane is passive under 
similar conditions, whereas the hexahydroaromatic hydrocarbons 
become oxidised. The behaviour towards fuming sulphuric acid 
appears to be a trustworthy criterion for discriminating between 
cyc/opentanes and cyc/ohexanes. The author is drawn to the 
conclusion that naphthenes prepared from naphthenic acids and the 
natural naphthenes of petroleum consist mainly of cyclic compounds 
and not of hexahydroaromatic hydrocarbons. H. W, 

The Behaviour of 1 : 1-Dimethylct/cfohexane towards 
Catalytic Dehydrogenation. N. Zelinski [with (Frl) N 
Delzova] {Ber., 1923, 56, [B], 1716— 1718).— 1 : 1-Dimethyl cydo- 
texane, b. p. 118*5-120°, df 0*7820, n 18 1*4342, is not affected by 
passage over extremely active, platinised asbestos at 300°. Since 
the hydrocarbon does not belong to the hexahydroaromatic series 
(owing to the presence of the two methyl groups attached to the 
aame carbon atom), this observation is in harmony with the authors’ 
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theory of the pronouncedly selective nature of catalytic dehydro. 

gen at ion and of its exclusive applicability to hexahydroaromatic 
compounds H* W. 

ParaMtem between the Mobility of the Hydrogen of the 
Benzene Nucleus and that of Chlorine of the Side Chain. 

S. C. J. Olivier ( Rec . trav. chim., 1923, 42, 775 778). — ■ A resuntf 
and discussion of previously published work on the ease with which 
the halogens are removed from the benzene nucleus and from side 
chains in the presence of other substituting groups (A., 1922, i, 646 * 
this vol, i, 179, 769). J. F. S, 


The Sulpho-chromic Oxidation of Aromatic Hydrocarbons 
and the Structural Conception of Graphite. L. J. Simon 
(Compt. rend., 1923, 177, 265—268; cf. this vol, i, 81 ; also Simou 
and Guillaumin, thk vol, ii, 432) -Sulpho-chromic oxidation of a 
series of hydrocarbons shows that with the use of silver dichromate 
good values are obtained with those of aromatic structure. Chromic 
anhydride yields an “ oxidation deficit ” in each case; this varies 
within comparatively small limits except in the cases of naphthalene 
and phenanthrene and differs for isomerides, e.g., diphenyl and 
acenaphthene. Other hydrocarbons are clearly distinguished from 
those in the aromatic series by giving results which are very 
considerably below the theoretical value. A table of the figures 
obtained with different varieties of carbon is given {cf. this vol.,ii, 
506), from which the conclusion is drawn that as the oxidation 
deficit 55 of graphite is about one-third, it is possible to oxidise it in 
three stages. This, added to the fact that the results with graphite 
are of the same order as those given by aromatic hydrocarbons, is 
regarded as furnishing additional evidence in support of the hexagon- 
ring structure of graphite and possibly indicating that two carbon 
atoms in the ring are somewhat different in their properties from the 
remaining four. H. J. E. 


Influence of Substitution in the Components on Equi- 
librium in Binary Solutions. XLI. Etquilibrium in Binary 
Solutions of the Isomeric Dinitrotoluenes with Amines and 
Hydrocarbons. Robert Kremann, Euuen Honigsberg, and 
Otto Mauermann (Monatsh., 1923, 44, 65— 81).—' The tendency of 
dinitrotoluenes to form additive compounds with amines and with 
hydrocarbons is, as would be expected, intermediate between that 
of the mono- and trinitrotoluenes. Of the four dinitrotoluenes 
{2:4- 2 : 6-, 3 : 5-, and 3 : 4-), the 3 : 5-derivative most readily, 
and the 2 : 6-derivative least readily forms additive compounds, 
thus illustrating Kremann s theory of steric valency hindrance. 

3 ■ 4- Dinitro toluene forms simple eutectics with the ioUuwng 
compounds (a percentage given, throughout this abstract is that ot 
the second, variable, component in the different senes) . ^ 

— - »*** 
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(18°, 55%), a-naphthylamine (7*5°, 62%), (3-naphthyiamine (46°, 
040 /) anthracene (54 , 6 %), fluorene (46°, 30%), and acenaphthene 
(46 ,27%)- 

' 3 : g.Dinitrotoluene is best prepared by slowly adding aceto- 
p-toiuidide to eight times its weight of nitric acid (d 1*79), at a 
temperature not exceeding 0 °, purifying the dinitro -derivative by 
hot benzene extraction, hydrolysing it with concentrated sulphuric 
^cid (not above 90°), diazotising the resulting base at —10° in 
concentrated sulphuric acid-absolute alcohol solution, warming, 
an d purifying the dinitrotoluene by extraction with alcohol. 

The additive power of 3 : 5- dinitrotoluene is shown by the 
following : Aniline, equimolecular compound, m. p. 46*5°, eutectics 
with the two components at 46°, 32% and at —13°, 92% (cf. A., 
1906, ii } 268); compound formation is not well indicated by the 
results obtained. p-Toluidine, equimolecular compound, m. p. 25°, 
eutectic with p-toluidine at 22 °, 61% ; the indications of compound 
formation are indefinite in this case also. a-Naphthylamine, equimole- 
cular compound, m. p. 107 — 108°, eutectic with the two components 
at 75°, 12%, and at 40°, 87%. [LNaphthylamine, equimolecular 
compound, m. p. about 53°, undergoing extensive dissociation in 
the fused state : eutectics at 53°, 27%, and at 53°, 40%. Acenaph- 
thene, equimolecular compound, m. p. 94°, eutectics with the two 
components at 72°, 15% , and at 79°, 73%. Fluorene and anthracene 
give simple eutectics only, at 42°, 39%, and at 76°, 14%, respectively. 

2 : 4 -Dinitrotoluene and p-toluidine form only a simple eutectic 
at 15°, 50%. E. E.T. 


Freezing-point Diagram of Mixtures of Trinitrotoluene 
and Picric Acid. C. A. Taylor and W. H. Rinkenbach ( Ind . 
Eng. Chem,, 1923, 15, 795). — The freezing-point curve of mixtures 
of pure trinitrotoluene and pure picric acid is given. There is a 
eutectic point at 69-8% of trinitrotoluene (59-4°). No molecular 
compounds are formed. H. C. R. 


p-Chlorodiphenylsulphone. Haehl (Compt. rend., 1923, 177, 
194 — 195) . —The author shows that the product obtained by 
Beckurfcs and Otto (cf. A., 1886, 1031, etc.) by the action of benzene- 
sulphonyl chloride on chlorobenzene in presence of aluminium chlor- 
ide is p-chlorodiphenylsulphone. Sulphanilic acid is converted into 
p-chlorobenzenesulphonic acid, the chloride of this acid being 
condensed, in presence of aluminium chloride, with benzene. The 
product is identical with that described by the older workers. 

E. E. T. 


Hydrogenation of the Diphenyl Nucleus. J. Ranedo and 
A. Leon (Anal Fis . Qulm 1923, 21, 270— 279).— The catalytic 
hydrogenation by the Wiilstatter method of diphenyl and p -diphenyl - 
carboxylic acid was studied, using platinum black as catalyst. 
With partial hydrogenation, mixtures were produced in each case. 
Complete hydrogenation of diphenyl gives a liquid, b. p. 226—228°, 
presumably dodecahydrodiphenyl . p-Diphenylcarboxylic acid, by 
complete hydrogenation, yields a mixture of two isomeric acids, one 
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having m. p. 105° (needles) and the other m. p. 76 78° (scales), 
The amide of the acid of m. p. 106° was prepared ; it forms crystals 
m. p. 197°. Q.W.R, ' 

Bromodiphenylmethane and the Grignard Reaction. L 

Bert ( Compt . rend 1923, 177, 324—326; cf, Gomberg and Cone,’ 
A., 1906, i, 414). — Magnesium, if previously activated by means of 
ethyl bromide, readily reacts with bromodiphenylmethane in 
ethereal solution to give a precipitate of 5-tetraphenylethane [yield 
70% ; m. p. 212*5° (cf. Biltz, A., 1893, i, 718)]. Mere traces of 
magnesium diphenylmethyl bromide are formed, and in order to 
utilise the bromo-compound for Grignard reactions, the second 
component must be present from the outset. Thus, when carbon 
dioxide is allowed to pass through a reacting mixture of the bromo- 
compound, magnesium, and ether, and the product is decomposed 
in the usual manner, a mixture of diphenylacetic acid and tctra- 
phenylethane results. E. E. T. 

Chromoisomerism in the Stilhene Series. Nicholas 
Michael Cullinane (T., 1923, 123, 2053 — 2060). 

Decahydronaphthalene and its Behaviour towards Cata- 
lytic Dehydrogenation. N. Zelinski ( Ber 1923, 56, [B], 
1723— 1724).— Decahydronaphthalene is smoothly prepared by 
passing tetrahydronaphthalene and hydrogen over platinised 
asbestos at 150—160° or palladium black at 120°. It is very readily 
dehydrogenated by palladium black at the atmospheric pressure and 
300°, whereby naphthalene is produced. The formation of inter- 
mediate substances of unsaturated character could not be observed, 

H. W. 

The Structure of the Benzene Nucleus. IV. The Re- 
activity of Bridged Linkings. Christopher Kelk Ingold 
(T., 1923, 123, 2081—2088). 

The Structure of the Benzene Nucleus. III. Synthesis 
of a Naphthalene Derivative involving a Bridged Phase of 
the Nucleus. The Constitution of Naphthalene and Anthr- 
acene. William Arthur Percival Challenok and Christo- 
pheb Kelk Ikgold (T., 1923, 123, 2066—2081'). 

Catalytic Oxidation of Naphthalene at High Temperatures. 

Tokishiqe Kusama (J. Chem. Soc. Japan, 1923, 44, 605 651 ).— h 
preparing phthalic anhydride from naphthalene by catalytic 
oxidation, the author has studied the effect on the catalyst of the 
temperature of reaction, the ratio of the oxidisable compound and 
the oxygen, the time of contact of the mixed gas and vapour and 
the catalyst, and the addition of an inert gas to the mixture. * 
catalysts, oxides of vanadium and molybdenum were found 
most suitable, and they act better when mixed with other oxide 
than when used singly. The best results were obtained by the useoi 
vanadium oxide containing a small amount of molybdenum o ■ 
During the course of reaction, the temperature of the eataiyst vane 
locally, the front part of the catalyst having usually a Wga 
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temperature than the rear. The course of the reaction is indi- 
cated by a temperature curve drawn by taking the temperatures as 
ordinates and the distance of the catalyst from one end as abscissae; 
If there is a sharp maximum in the front portion of the curve, 
complete combustion predominates, but if the curve shows a 
gradual elevation with a maximum at the rear, it indicates that the 
reaction is proceeding smoothly, and that a good yield is being 
obtained. From the form of the temperature curves, the relative 
value of the different catalysts can be compared and the course 
of the reactions is indicated. When a mixture of vanadium and 
molybdenum oxides is used as the catalyst and air as the source of 
oxygen, complete combustion is minimal at 280 — 400°. When the 
catalyst is used in a continuous layer, good yields are obtained by 
lowering the temperature of the front part of the catalyst and 
increasing the velocity of a mixture of naphthalene vapour and air. 
By a discontinuous arrangement of the catalyst , complete combustion 
is prevented and a good yield is obtained. K. K. 

Rules of Substitution in the Naphthalene Nucleus. V. 

Vesely and M. Jakk§ (Bull. Soc. chim. } 1923, [iv], 33, 955 — 962). — 
An attempt to apply to the naphthalene molecule a modified form 
of the Crum Brown and Gibson rule for substitution in the benzene 
nucleus. Two types of directive substituent are distinguished : 

(а) The quinonoid type corresponding with the ortho-para type in 
;he benzene series and including the same radicles. In this class, a 
minonoid derivative is always formed if possible. That is to say, 
f the original substituent is in the 1 position, the second group will 
alter the 2, 4, 5, or 7 position. If the original group is in the 2 
position, the entering group will occupy the 1, 3, 6, or 8 position. 
As the 1 :4- and 1 : 2-derivatives are the most stable quinonoid forms, 
50 it is found that these preponderate, if possible, in the mixture of 
isomerides formed. 

(б) The non-quinonoid type, corresponding with the meta 
directing substituents in the benzene series and including the same 
groups. In this class, there is a predisposition to form 1 : 3*, 1 : 6-, 
1 : 8-, and 2 : 7-derivatives, 

The above rules do not apply to tri-substitution, and are not 
rigid even for di-substitution. Examples are given to show how far 
they are followed, and conversely. H, H. 

Some Substitution Reactions of 2-Nitronaphthalene. V. 

Vesely and M. Jakes (Bull. Soc . ckim ., 1923, [iv], 33, 952 — 955). — 
Direct bromination of 2-nitronaphthalene leads to the formation of 
5-bromo-2-nitronaphthalene, the identity of which with the compound 
obtained by the Sandmeyer reaction on the diazonium sulphate of 
2-nitro-5-naphthyl&mine is established. Nitration of 2-nitro* 
naphthalene in sulphuric acid solution is unsuitable for the prepara- 
tion of dinitro-derivatives because considerable quantities of 1 : 3 ; 8- 
trinitronaphthalene are formed, and, in addition, some of the 
original nitro-compound undergoes sulphonation. A mixture of 
" • 5- and 2 : 8-dinitronaphthalenes is obtained by nitration of 
^mtronaphthalene hi boiling glacial acetic acid. The mixture 
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of isomerides so obtained may be separated by crystallisation from 
concentrated sulphuric acid. H. H. 

Studies in the Anthracene Series. V. Edward de B amy 
Barnett, James Wilfred Cook, and Marcus Aurelias 
Matthews (T., 1923, 123, 1994 — 2008). 


The Action of Grignard’s Compounds on Anthrone. p, 

Krollpfeiffer and F. Branscheid (Ber., 1923, 56, [B], 1617— 
1619 ) —The action of an excess of Grignard’s reagents in cold 
ethereal solution on anthrone leads to the formation of substituted 

9-hydroxy-9 : 10 -dihydroan\hracenes, C g H 4 <Cq^^^>C 6 H 4 , which 
are converted when the mixtures are heated to gentle boiling into 
substituted nw-anthracenes, C 6 H 4 <Cqjj^C 6 H 4 . 


The following individual substances are described : 9 -Methyl- 
anthracene , pale, greenish -yellow needles, m. p. 79—80°. 9 -Hydroxy. 
9-eJAt/J-9 : 10-dihydroantkracene, coarse, colourless crystals, rn. p, 
87°. 9-Ethylanthracene, colourless leaflets with blue fluorescence, 
m. p. 59°. lQ-Chloro-9-dhylanihracene (prepared by chlorination 
of a solution of 9*ethylanthraeene in ice-cold chloroform), pale 
greenish-yellow needles, m. p. 111 0 . $-HydroTy-$-iaoamyl-§ : 10. 
dihydroanthracene } coarse, colourless crystals, m. p. 94 95 °, 
9- woAmylanthracene , pale green needles with blue fluorescence, 
m p 61° Hydroxy -§-phenyl-$ : 10 -dihydroanthracene, coaise, 

colourless crystals, m. p. 112— 113°. ^9-Phenylanthraccne, 
lustrous, pale yellow leaflets, m. p. 151 152 . H. W. 


The Action of Grignard’s Compounds on Anthrone. 

A. Sieqlitz and R. Marx (Ber., 1923, 56, [B], 1619 1621).— 
The action of magnesium alkyl halides on anthrone has been 
examined under conditions which differ somewhat from those 
adopted by Krollpfeiffer and Branscheid (preceding abstract). A 
lukewarm solution of anthrone in anhydrous, thiophen-free benzene 
is added gradually to a cold solution of three molecular proportions 
of the Grignard reagent in ether. The product is decomposed 
with ice-cold water and dilute sulphuric acid. The benzene-ether 
layer is washed with sodium hydroxide solution and the solvent is 
allowed to evaporate slowly ; by-products such as anthraqumone 
and dianthrone separate first, followed by the alkylanthracene 

^The following individual substances are described : 9-Methyl- 
anthracene, pale yellow prisms or needles, m. p. 81*5 , b. p. ^ 
197°/12 mm. [ picrate , dark, brownish-red needles, m. P- « 
(decomp.)l. Q-MethyW : M-dikydroanthracene, prepared by reac- 
tion of 9-methylanthraeene by sodium and aloAol, long, 
lees needles, m/p. 61-5—62°. 9-Hydroxy-9-ethyl-9 : 10-^hy^ c 
anthracene, large, transparent rhombohedra, m. P* , Q , 0 nj 
9 -Ethylanthracene, colourless leaflets, m. p. 59 , b. p. 
mm. §-n-Propylanthracene, colourless needles, m. p- 
[ picrate , brownish-red needles, m. p, 113*5 114*5 ( 
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ft n .prapyl-9 : lQ-dihydroanthracene , a colourless liquid, b. p. 175 — 
jijgo/ll mm. 9 ‘n - BntyUinihrace ne , long, colourless needles, m. p. 
49 — 50° (picrale, 2C^J3 18 ,C 6 H ? 0 7 N 8 , dark, brownish-red needles, 
p 82°). §-n-Butyl-§ : IQ-dihydroanthracene, a colourless liquid 
^th blue fluorescence, b. p. 191—192711 mm. H. W. 

A New Synthesis o! Dihydrophenanthrene Derivatives. 

U ^iechner ( Nachr . K. Gee . Wies. GdUingen 1921, 154 — 161; 
from Chem. Zentr., 1923, i, 944 — 945). — In order to study the con- 
stitution of colchicine, the author has devised a new synthesis 
0 { dihydrophenanthrene carboxylic acid. Benzylideneoxindole (I) 
from benzaidehyde and oxindole, is hydrogenated to benzyloxindole, 
(II), which forms white needles, m. p. 130°. By heating with 
barium hydroxide a-benzyl-o-aminophenylacetic acid (III) is obtained. 
Ibis is diazotised and the product heated at 50°. By the action 
of ammonia, a product is obtained from which, on distillation under 
reduced pressure at 170 — 270°, dihydrophenanthrenecarboxylic acid 
(IV) is obtained. It has m. p. 127 — 130° and gives phenanthrene 
by distillation with calcium oxide. 


CH 


ch 2 

/\/\j— ( CO 

1 1 1 


(YY* 

v A/™ 



0 « 


U m 

ch 2 


ch 2 

/VNafrcOjjH 


/YNcH-COjH 

V i 

-*> 

vv\ 

nh^N (in.) 


V m 


\/ 


The acid portion also contains benzylisocoumaranone, ^13^12^2> 
m. p. 58— -59 . The neutral portion contains a compound , 
C u H 10 O 2 (?), which forms yellow crystals, m. p. 225°. In the 
dace of benzaidehyde as a starting point, its hydroxy- and methoxy- 
lerivatives may be used. In similar manner, starting from 
iptenyl-fi-o-aminophenylpropionic add , the lactone of a-phenyl- 


/\ /a yv [3-o- hydroxypheny Ipropionic acid, and from that 

I \ j | 3 -phenyldihydrocoiimarin, m. p. 122 — 123°, may 

v A Jv A J be obtained. From nitrobenzaldehyde, by con- 

X N densation, o-aminobenzyloxindole is obtained at 

first and then penquinadine (annexed formula). 
The latter has ru. p. above 290°. The acetyl derivative forms white 
leedles, m, p. 185°. o-Nitrobenzylideneoxindole forms reddish-yellow 
leedles, m. p. 225°. Its hydrochloride has ra. p. 280°. G. W. R. 


Triphenylmethyl. XXXIII. Quinoidation of the Triaryl- 

^thyls. M. Gomberg and F. F. Bucke ( J . Amer. Chem , Soc. f 
1923, 45, 1765 — 1779). — p-Bromodiphenyl-a-naphthylearbinol, di- 
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phenyl-4- bromo-a-naphihylcarbinol, and the corresponding chlorides 
have been synthesised, and these compounds, and p-bromotri- 
phenylmethyl chloride, have been closely investigated. Incident 
ally, p-bromophenylchrysofluorene has been prepared and its 
constitution proved. 

Prolonged reaction between p-bromotriarylmethyl chlorides, \xi 
solution, and excess of molecular Bilver, results first in the 
removal of one atom of carbinol chlorine with formation of a 
bluish- violet coloration; half an atomic proportion, but n 0 
more, of nuclear bromine is subsequently eliminated, giving an 
intensely blue solution (cf. Gomberg and Cone, A., 1906, i, 822). 
The mobility of the nuclear bromine atom, the fact that only half 
the bromine is removed, and the colour changes are explained on 
the following hypothesis. The colourless, free, benzenoid radicle, I, 
formed by the loss of the carbinol chlorine atom, exists in tauto- 
meric equilibrium with its coloured, quinonoid modification, II; 

(II.) R 2 C-<^ *><^ 5=^ Br (I,) 

by the union of I with II, a himolecular form, III, is produced, 
in which the carbon atom marked * has aliphatic properties : 


R 2 C‘C 6 H 4 Br 

A“ b ' 


il (III.) 
CR, 


i RoOCjHjBr 

j 


(IV.) 


R 2 OC 6 H 4 Br 

A 

I ii 

v 

| (V.) 


CR, 


Consequently, the bromine attached thereto is removable by 
means of silver, with production of the free, quinonoid, “ second- 
order” radicle, IV; this, like its “ first- order ” analogue, II, is 
in tautomeric equilibrium with the individual, V, which represents 
the final product, in solution, of the action of silver on a p-bromo- 
triarylmethyl chloride. 

The correctness of this hypothesis is confirmed by experiments 
on the absorption of oxygen, the results of which are exhibited 
graphically. After the removal of the first (carbinol) halogen 
atom, the amount of oxygen absorbed by the solution corresponds 
with that calculated for the free radicle, RjC-, but the substance 
which results from the further elimination of half the nuclear 
bromine absorbs, in solution, only half that amount, i.e., the quan- 
tity demanded by the more complex radicle, RsC^fyUV- 
Actually the peroxides corresponding with the two types of radicle 
have been isolated and described. . ... 

Baeyer’s criticism (A., 1907, i, 691) of the quinonoid hypothe c 
to account for the removal of nuclear halogen from coloure sa 
of p-halogentriarylraethylcarbinols (Gomberg, A., 1 JUi, h® 
has been met by showing that prolonged action between _ 
sulphate and the three colourless carbinyl chlorides inves s g , , 
causes elimination of both the carbinol and the whole of e 
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halogen. Moreover, the highly coloured reaction mixture yields, 
on hydrolysis, the corresponding p-hydroxytriarylcarbinol, which 
mav be isolated either as the benzenoid form (VI), or a a the 
aa hydro-form tlie quinonoid modification (VII). These results 
Interpreted as follows : 


***£ Rs( fO- Br ^ w 

Cl (S0 4 )i ^.so.l 4 

vO® == ■yo* 

OH (VI.) (VII.) 


The general conclusion is that, in the coloured triarylmethyls, 
and in the coloured, salt-like, derivatives of triarylcar binds, colour 
results from a quinonoid structure. p-Bromodiphenyl-a-mphthyl- 
mbind, m. p. 132 — 133°, is prepared in 80% yield from mag- 
nesium a-naphthyl bromide and p-bromobenzophenone in warm 
ether-benzene solution. It gives an intense green coloration with 
concentrated sulphuric acid or perchloric acid. By passing dry 
hydrogen chloride into its warm, concentrated, benzene solution, 
T ‘ T f -a -naphihyhnethyl chloride , m, p. 182 — 183°, is 

obtained; this forms intensely green, additive 
products with the chlorides of zinc, tin, iron, 
mercury, and aluminium. The carbinol, or the 
chloride, loses water, or hydrogen chloride, when 
heated with glacial acetic acid and concentrated 
sulphuric acid, giving p -bromopkenylchrysofluorene 
(annexed formula), m. p. 233—235°. The con- 
stitution of this is established by oxidising it by means of sodium 
« -ry -Q dichromate in glacial acetic acid solution ; the 

V 6 ** 4 r first product is a fluorenequinone (annexed 

^OOH^ p formula), m. p. 172 — 173°, which dissolves in 
/\/\ concentrated sulphuric acid with a blood-red 
| j | || || coloration. By further oxidation it gives the 

\y X/X/' known o-p'-bromobenzoylbenzoic acid, 


C 6 H 4 Br 

,CH X 


4-Bromo-a-naphthylamine hydrochloride is di- 
azotised in cold glacial acetic acid solution by the addition of 
amyl nitrite, ^-bromonaplUhalene-oL-diazonium chloride being isolated 
as a pale yellow, crystalline product, by pouring into cold ether. 
It is then gradually added in aqueous solution to a cold solution 
ol cuprous cyanide, whereby 4 -bromo-x-cyanonaphthalene, m. p. 
102—103°, is obtained in 80% yield. This gives 4-bromonaph- 
thalene-a-carboxylic acid, m. p. 217 — 220° (cf. Mayer and Sieghtz, 
A., 1922, i, 740), when hydrolysed by means of acetic acid and 
sulphuric acid. The ethyl ester reacts in boiling toluene solution 
vith magnesium phenyl bromide, giving diphenylA-hromo-a-naph- 
thykarbinoly m. p. .130°, yield 60%. IK phenyl A-bromo^-naphthi^- 
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methyl chloride, m. p. 160-161°, gives a deep green coloration with 
sulphuric acid. Attempts to isolate free radicles have not been 
successful, but the following peroxides are described. Those of the 
simple radicles are obtained by the atmospheric oxidation of the 
solution in which the carbinyl chloride has been agitated with finely 
divided silver for twenty minutes; if the reaction is allowed to 
continue for forty-eight to sixty hours, peroxides of the complex 
radicles are obtained. p-Bromodiphenyl-a-naphihylmethyl peroxide 
has m. p. 146° (decomp.). The flocculent per(mde of the second- 
order radicle, [CPh(C 6 H 4 Br){C 10 H 7 )*C 6 H 4 , CPh(C 1 oH 7 )] 2 O 2 decom. 
poses indefinitely at about 120°. Diphenyl - 1 - bromo - ct-naphthylmeihyl 
peroxide has m. p. 153—154° (decomp.). The amorphous peroxide, 
(C l0 H 6 Br-CPh 3 »C l0 H fl -CPh 2 ) 2 O 2 , decomposes at 135 , and melts 
indefinitely. W * s * N. 


Attempted Syntheses of Mete-related Ring -WJ WWAUQ, 
F. Reindel and F. Siegel { Ber 1923, 56, [B], 1550 — 1557).— 
Attempts to prepare m-dibenzylbenzene and to cause w-xyly- 
lene bromide to react with amines, phenols, and thiophenols are 
described. The experiments have not up to the present led to the 
isolation of compounds containing rings closed in the meta-position 
of the benzene nucleus. , 

The action of aluminium chloride on wi-xylylene bromide in 
the presence of benzene yields mainly diphenylmethane accom- 
panied by smaller amounts of p-dibenzylbenzene, anthracene, 
and mixtures of very viscous, fluorescent liquids. Tt ia veiy 
improbable that the latter contain w-dibenzylbenzene or that the 
product isolated by Smythe (T„ 1922, 121, 1270), which has been 
tentatively considered to be m-dibenzylbenzene, consists actually 
of this substance. isoPhthalyl chloride, m, p. 42—43 > . 

144° /13 mm. is conveniently prepared from isophthalic acid and 
thionvl chloride, and is converted by the Friedel-Crafts reaction 
into wophthalophenone. The latter substence is une^ectedly 
resistant towards reduction with amalgamated zinc and hydro- 
chloric acid ; under similar conditions terephthalophenone is trans- 
formed only to a very small extent into p-dibenzylbenzene. 

m-Xylylene bromide reacts with o-mtroaniline m the presence 
of boiling chloroform to give an almost quantitative yield of di- 
o'-nitropheiiyl-m-xylylenediaminc, C 6 H 4 (CH «■ NH’C 5 H 4 *M) 2 ) 2 > y e w 
needles m p. 146—148°. Di-m'-mlrophnyl-m-xylylendiamiM, 
yellow leaflets, m. p. 142—145°, is prepared in a similar manner, 

“3 SreS. « .formed by pb.«o. » *{* 
solution in the presence of sodium ethoxide into m-xylM 
divhmvl ether, C.H.(CH 2 -0Ph),, colourless leaflets, m. p. p 
Under similar conations, m-nitrophenol yields ; 

m' -nitrophenyl ether, almost colourless needles, m. p. 

Attempts to isolate the corresponding m -ammo-compoun 
unsuccessful; its acetyl derivative, cokwriew leaflets, . P- 
170°, is prepared by acetylation of the crude base or by the a 
of w-xylylene bromide on ni-acetylami nophenol. 
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QL.Xytylenedithioglywl diphenyl ether , C 6 H 4 (CH 2 *SPh)j» colourless 
m - P* 78—82°, is quantitatively prepared from m-xvlylene 
bromide and thiophenol. The compound, as also m-xylylenyl 
liphenyl ether, is very resistant towards oxidising agents, but is 
inverted by^sodium dichromate and dilute sulphuric acid at 
170—180° into the corresponding disuiplwne, C 6 H 4 (CHo-S02Ph) 2 , 
nn2 colourless rods, * m. p. 163 — 165°, phenylbenzylsulpkone- 
y.carboxylic md t C0 2 H-C fi H 4 *CH 2 ‘S0 2 Ph, in. p. 188—192°, and 
isophthalic acid. H. W. 

Action of Ammonia and Amines on 3 : 4-Dmitrodimethyl- 
jjiiine and 3 : 4-Dinitrodiethylaniline. P. van Romburoh 

[Bee. trav. chim ., 1923, 42, 804 — 807). — Alcoholic ammonia heated 
at 120° for several hours in a sealed tube with 3 : 4-dinitrodimethyl- 
ajuline yields 4-mtro*3-ammodimethylaniline in yellow crystals, 
m.p. 135°. Similar treatment with an alcoholic solution of methyl- 
amine at 125° yields 4-nitro-3-methylaminodimethylaniline in 
yellow crystals, m. p. 115°. This compound crystallises with half 
a molecule of methyl alcohol in lustrous orange needles, m. p. 88 — 
90°. When dimethylamine is similarly treated with 2 : 4-dinitro- 
dimethylaniline, 4-nitrotetramethyl-m-phenylenediamine is formed 
in large, reddish-orange plates, m. p. 81°; 4-nitro*3-ethylamino- 
dimethylaniline, orange needles, m. p. 98°; 4-nitro-3-amino- 
diethylaniline, clear, yellow crystals, m. p. 139°; 4-nitro-3-methyl- 
ammodiethylaniline, yellow crystals, m. p. 96—97°; 4-nitro- 
3.dimethylaminodiethylaniline, orange-yellow crystals, m. p. 63— 
64°, and 4-nitro-3-ethyiaminodiethylanilme, pale yellow crystals, 
m. p. 78’5°, are all obtained by heating the appropriate amine with 
the appropriate dialkylaniline. J. F. S. 

Phenyltaurine and its Higher Homologues. R. Demabs 
[Bull, Sci. Pharmacol ., 1922, 29, 492 — 495 ; from Ckem. Zentr 
1923, i, 1019). — Phenyltaurine, NHPh*CH 2 *CH 2 *S0 3 H, is prepared 
by the action of aniline (2 mols.) on a mixture of chloroethane- 
sulphonic acid (1 mol.) and aniline (1 mol.) at 130 — 140°. After 
repeated recrystallisation, large, dark brown crystals of the a nilin e 
.salt are obtained. Hydrolysis by means of steam distillation 
yields the free acid. A -Phenylmethyltaurine, C 9 H 13 0 3 NS, similarly 
prepared, forms violet crystals, m. p. 239—240°. A-Phenylethyl- 
kurine, C 10 H 15 OgNS, forms greenish -white crystals. A T -rhenyl- 
methyltaurine and iV-phenylethyltaurine both dissolve cupric 
hydroxide (cf. Delepine and Demars, A., 1922, i, 923). G. W. R. 

Preparation of Condensation Products of the Aromatic 
Series containing Nitrogen and Sulphur. Leopold Cassella 
& Co., G. m. b. H. (D.R.-P. 367344 and 367345 ; from Chem. Zentr 
1923, ii, 572). — Supplementary to numerous earlier patents. 
iV-Acyl derivatives of A -monoalky la ted aromatic amines, for 
example, N-acetylmethyl-p-toluidide, C 6 H 4 Me*NMeAc, give with 
sulphur monochloride condensation products containing nitrogen 
and sulphur, with formation of the alkyl chloride and the corre- 
sponding acid (acetic acid). The compound obtained in the case 
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Ot N - aoe tylme thyl- p * fcol uidide ^identical with that obtained by 
the action of sulphur monochlonde on?-toluidine. G. W, R. 

Nitration of Acet o- £ -naphthalide . V. Vesel£“ and M. Jakes 

(ftS! Soc. c Mm., 1923, \iv]M 942-952)^^0 aoeto-p-nap^. 

alid© is nitrated in acetic acid solution, the mtro-group enters the 
nucleus first of all in the 1 or 8 position. The present author 
have succeeded in isolating, in addition, a considerable proportion 
of G-nitrol-udylaminmaphtludene, which forms clear ydlow felted 
n dies m v 224°. The corresponding ^-mtro^napkhylamxne 
SfafL alcohol in clear orange ^ m p. W and 
giVea both a normal and an acid wM aU. 
crystallises in yellow needles, m. p. I08 . Ihrect duutration of 
aceto-3-napkttialide gives, besides the 1 : 8-dmitro-compoimd, 

1 • sJimtroaceto-tl-naphtMide, which •crystallises from acetic add 

in yellow needles, m. p. 200-201°. By the Gattermann reaction 
with cooper powder and sodium nitrite on the dmornum sulphate 
of th 6-nita?-P-Mphthylamine is obtained 2 : 6-dtmtronaphhlm, 
crystallising in reddiBh plates, m. p. 268 . Jl. it. 

The Nitration of 1-Bromoaceto-p-naphthalide. ViTEKuv 
Vesely and Karel Dvorak ( Chem . Lvsiy , 1928, 17, 163 -165).- 
Nitration with excess of cold nitric acid, d B52o, of 1-hromo- 
aceto-p-naphthalide yields 1 : 8-dmitroacete-p.naphthakde, identical 
«ith the nitration product of 8-nitroaceto-p-naphthahde Using 
X sufficient nitric acid to form a mononitro-denvatiye, togeta 
£& sulphuric acid, the chief product is a dirntrobramoaceUmflA 
1 250—251° (the position of the mtro-groups not being 

determined') , 2 together with T small ouantity oiljrmo-^ 
acdoS-navhihdide, yellow, silky needles, m. p. 194 . In order 
to prove Sie orientation of this compound, it was prepared by the 
bromination of 5-nitroaceto-?-naphthalide, and the products tte 

53- - sSSStWK 

IWa rf°tto"s e subTuii«. T&* 

» e m ‘f 

yellow needles, m p were also pre pared by the 

fiction ^ the coiLponding 

corresponding l-bromorntronaphlkylammes melting at 14. 

155° and 222—223°, respectively. »■ ' 

•ssrst^^’^^SS^ 

Chmiqxjbs de Saint Denis, Andre Wahl, a 

p a + 1R2084 Fr Pat. 548440, and D.K.-F. 

fi n ’ 7 * in,)«) :: 997 99g\ — Primary aromatic amines 

Chem , Zentr.y 19a,3, 11, 99* )• 1 p or example) 

allowed to react with 1 -halogen-P-naphthols. to [„ s . 

ifiSt HI SSmSC 2 s. s- - 
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elher is formed ; prisms, m. p. 80*5''. p-ToIuidine heated with 
1 bromo-p-naphthoi at 125—130° yields 1 -p - tolylam ino- (3 - na/phthoi, 
ffhic h forms crystals, m. p. 137—138°. G. W, R, 

The Chemistry ol Naphthalene and its Derivatives. II. 
^ eW Derivatives ol Nitro-^-naphthylamine. N. N. Voro- 
nov and Gribov {BuU. Inst. Poly . Ivanovo-V ozntsensk, 

[923, 7, 109— 115) —The nitration of Breziner’s acid (p-naphthyl* 
nrdiie-6 -sulphonic acid) leads to a good yield of 8 -nitron-naphthyl* 
add which forms a light grey powder almost 
nsoluble in water. It is characterised by the formation of orange 
umnonium and sodium salts ; the colour of these salts is probably 
} u e to the auxochromic effect of the amino-group in the amphi- 
position to the salt-forming sulphonic group, whilst in the free acid 
ihese two groups probably form an internal salt. The structure 
issigned to the new acid is confirmed by its conversion into 1 ; 3- 
litronaphthalenesulphonic acid and the corresponding amino - 
icid and also 1 : 3-dichloronaphthalene. On reduction with iron 
ind acetic acid, the nitro-acid passes into 2 : 8-naphthylenediamine* 
Uulphonic add , an insoluble powder which can be tetrazotised 
md gives rise to substantive cotton dyes. 

The nitration of amino-R-acid (^-naphthylamine-3 : 6-disulph- 
onic acid) proceeds normally, but all attempts to isolate the 
nitration product lead to the partial or complete hydrolysis of 
the amino-group; the crude nitration product dyes wool and 
Bilk an intense brownish-yellow. 

The nitration of amino-C-acid ( (3 -naphthylamine -4 : 8-disulph* 
onic acid) leads to the formation of the Q-7iitro -deri va ti ve , which 
is also easily hydrolysed, but can nevertheless be isolated in the 
form of its sod-ium salt, which is a dark yellow powder ; its structure 
Mows from its conversion into 2 : 6-naphthylenediamine. The 
instability of this and the preceding compound is attributed to 
the effect of the sulphonic group attached to the ring carrying the 
amino-group. . G. A. R. K. 

Catalytic Preparation of Aminocjfclohexanols. J. B. 

Senderens and J. Aboulenc (Comp,, rend., 1923, 177, 158— 
160).— At 90° and 50 kg. pressure, p-nitrophenol {in alcoholic 
solution) absorbs hydrogen, in presence of nickel, producing 
p-aminophenol. At 180° and 60 kg. pressure, am ?; ocyclohexanol 
is formed in an impure state. If, however, p-aminophenol is 
reduced at the higher temperature and pressure, the amino cydo- 
hexanol is obtained as white crystals, with m. p. 64 — 65° and 
b. p. 235 — 245° ( hydrochloride , m, p. 90°). 

In the corresponding reduction of o-nitrophenoi, an even less 
Jure product is obtained, whereas, by reducing o-aminophenol, the 
jminoc?/c/ohexanol is obtained as white crystals, m. p. 47° and b. p. 
-20—240° (hydrochloride, m. p. 75°). Brunei (A., 1903, i, 680) 
jecorded for the three corresponding temperatures, 66°, 219°, and 
J: » kut whereas his cycJohexanol was an individual, that now 
Jbtamed is a mixture of the cis- and (raw-forms. £. E. T. 
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Osmotic Pressures oi Acmeous Solutions oi Phenol at 3Q\ 

Akthob Grollman and J. C. W. Frazer (J. Amer. Chem, Sac., 1923, 
45 1706—1710) —The osmotic pressures of solutions ot phenol have 
determined throughout the solubility range at 30 From the 
results so obtained the degree of association of phenol in aqueous 
solution has been calculated, and it is found that the percentage of 
simple molecules existing in the bunolecular comhtion vanes from 
86°/[ in (HAT solution to 99% in 0-9AI solution. The pure material 
is entirely associated. It is suggested that the difference m the 
nature of the chemical compounds formed on direct bromination 
of aqueous phenol solutions of varying concentration is to be 
attributed to the different molecular combinations present. The 
great absorption of heat attending the dissolution o phenol in water 
Tdue to the partial dissociation of the higher molecular forms the 
reaction (C 6 H^OH) 2 -► 2C 8 H 5 -OH bteng endothermic. J. F. S. 

Preparation of Aryl Phosphates. Chembche Faerie Grib- 
o „„ |, ftttron (Eduard Tschunkur and Ernst Rniepbi) 
(D R -P 367954 ; from Chem. Zenlr., 1923, ii, 915— 916).— Aromatic 

cyclic or heterocyclic hydroxy-compounds or then substitution 
Xducte are treated with phosphoryl halides m the presence oi 
suitable catalysts, for example, magnesium, calcium alumunum, 
S* chlorides, or the chlorides of iron or chromium. The Mowing 
th ^Tv,unch are nrenared : triphenyl phosphate, from phenol and 
phosphorus oxychloride ; # tn-p-tclyl ffaq** 

p P abovTaJO 0 ’; ^HMuindyl phosphate., a granuhJ 

°T^’ m I o' 175 176° ; phenyl-di-fi-napMhyl phosphate, a 

risdd mass solidifying on cooling, and having b. p. above 30001 m 

Chloral-p-acetylaminophenol. O. Hinsbero (Ber., 1*23 56, 
roV 17 U?; The. action of chloral on p-acetylammophenol leads to 

hMt^l Th/ possibility that it is a molecular compound in winch 
KmpSiETre united by subsidiary valencies is not excluded. 


[The Isomerism of /3-Naphtnoi L ew 

jrtho-position to the hydroxy gro P _ x that they have 

nrdtroDhenvl-hydrazine is not neccssanly a proof that } 
the'sfdran constitution with a double thionyhum nng. U. 
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The Isomerism of 0-Naphthyl Sulphide and its Derivatives. 

0 . Hinsbbrg (Ber. t 1923, 56, [5], 1735— 1736).— The author 
agrees with Lesser and Gad (this vol., i, 561), that the assumption 
of a peculiar sulphur isomerism is no longer necessary to explain the 
relationship of [ 8 -naphthyl sulphide and wo-p-naphthyl sulphide. 
This is, however, not the case with certain of their derivatives, 
notably the corresponding sulphones and, in particular, the naphtha- 
thioxines (Nolan and Smiles, T., 1913, 103, 901). H. W. 

The Ternary Eutectic Point of the Three Systems: 
Resorcinol-a-Nitronaphthalene-Pyrocatechol ; Quinol-Re- 
sorcinol-Pyrocatechol ; Quinol-a-Nitronaphthaleno-Pyro- 
catechol. -Pierre Senden {Bull. Boc. chim. Belg. } 1923, 32, 
281 — 285 ). — -A continuation of work previously described (this vol., 
I 461). Diagrams based on the experimental values obtained are 
given. The respective eutectic temperatures are 40 9°, 37*5°, and 
48°. H. J. E. 

Alkali Metal as a Reagent for Weakened Valencies in 
Organic Compounds. Karl Ziegler and Fritz Thielmann 
(Bar., 1923, 56, [B\ 1740 — 1745).— An alkali metal is very suitable 
for the detection of the presence of weakened valencies in widely- 
difering groups of organic compounds. Up to the present, this has 
been shown to be true for potassium and for the highly active alloy 
of sodium and potassium, but the action of metallic sodium has not 
been investigated. 

aocyy-Tetraphenylallyl ethyl ether, triphenylmethyl ethyl ether, 
phenyl triphenylmethyl ether, benzhydryl ethyl ether, dibenzhydryl 
ether, benzophenonedimethylacetal, and phenyl triphenylmethyl 
sulphide undergo fission in accordance with the scheme, R-OR'-f 
SK^RK+K-OR', when shaken "with potassium powder or "with 
sodium-potassium alloy in the presence of anhydrous ethyl ether at 
the atmospheric temperature ; the occurrence of the reaction under 
so mild experimental conditions is remarkable. The ethers are 
characterised by the presence of weakened valencies between the 
hydrocarbon radicles and the oxygen atom. Similar fission is 
unexpectedly observed with aa^-tetraphenylethane and ocaa{ 8 -tetra- 
phenylethane. Since the latter compounds are completely stable 
individuals which do not exhibit any tendency towards dissociation 
into radicles even at a much higher temperature than that used in 
these experiments, it is impossible to assume that the reaction 
with potassium is due primarily to a dissociation into radicles and 
subsequent union of the latter with the metal. 

Triphenylmethyl peroxide when similarly treated yields the 
potassium derivative of triphenylcarbinol, fission occurring therefore 
between the oxygen atoms. H, W. 

Diphenylphenylacetylenylcarbinol, CPhz=C— CPh.,— OH. 

cuarles Moureu, Charles Dlfraisse, and Colin Mackall (Bull. 
boc eta., 1923, [iv], 33, 934-942; cf. A., 1921, i, 35}.— The 
substitution of the phenylacetylenyl group for one of the- phenyl 

vol. exxiv. i. kk 
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groups of triphenylcarbinol does not markedly affect the alcoholic 
properties of the compound. Although attempts to prepare the 
benzoate and the acetate of the alcohol failed, the ^yjgnard reagent 
reacts with it with evolution of gas. Phosphorus tnliahdcs react 
with the alcohol to form the Monde, m. p. 70—71 , and the bromide, 
m D 70 73 °. Attempts to prepare the ethyl ether were unsuccess- 

ful a yellow substance, m. p, 87°, being obtained by the action of 
ethyl alcohol and sulphuric acid on diphenylphenylacetyleny). 
carbinol. This yellow substance may be brominated to give three 
products, of which two melt at 130—131 and 183 184 respec- 
tively. The alcohol itself does not behave towards halogens as 
an acetylenic substance. Bromine and iodine attack it and its 
halides very slowly, and always with the evolution of hydrogen 
halide in spite of the fact that all the hydrogen in the molecules of 
the halides is situated in the phenyl groups. No crystalline deriv. 
atives were isolated from the last reactions. a.. H. 

Application of the Strain Theory to the Bing System of 
Cholesterol A. Windaus and W. Huckel (Nadir . K. 6m. 
Wise? Gottingen, 1921, 162-183; from Chem. Zentr 1923, i, 850; 
cf A 1922 i, 658; this vol., i, 220). — The application of Blanca 
reaction to the determination of the constitution of the polycyclic 
hvdroaromatic acids formed from the degradation of cholesterol 
and the bile acids is discussed. It is shown that in the case of 
cholestanol contradictory results may be obtained. In the hydro- 
aromatic systems examined, the rings are either in the cw- or 
irons- position to each other, according as the hydrogen atom 
attached to the common carbon atoms lie on the same side or on 
opposite sides in the two rings. The rules which hold for the 
monocyclic systems are only applicable to cw-systems. With 
irona-systemB different conditions obtain. From a study of models, 
the authors calculate the valency deflections for different system 
It is concluded that Blanc’s reaction may be inapplicable to 
cholestanol. Whilst such exceptions afe improbable for nags of 
three or four carbon atoms in complicated hydroaromatic com- 
Sds the conditions are different for the 1 : 5- and 1 : 6-positmns 
STthe carbon atoms. With open chains and free rotation, the 
feitand fifth (or sixth) carbon atoms approximate to the ! normal 
relative position of two carbon atoms. This is 
Irons-ring systems, where ring closure is consequently^difficult or 


Relationships between 

Ship of cholic acid, from ox galls to cholestero has alrcady ^ ^ 
established (A , 1920, i, 41), and it is probable that there is 
genetic relationship between the two in the of ^ 

tWormation of cholesterol into deoxycbolic ac d^ one o 

three specific acids of ox bile for example, neceautate M * 
ment of an wobutyl group by a carboxy -group, et ric 

water at the double bond, the spatial inversion of th y™ 
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■arbon atom 5 (annexed formula), and the removal of the hydroxyl 

nil crronn fmm a fl 


ch 3 

h/V- 

HC CH. 


I. 

IjC* 


i mi- 


group from carbon atom 4 to 
carbon atom 3. An investigation 

• \ r tt nn TX - the bi J e of the pig has now 
. shown that the so-called a-hyo- 

cholic acid has the formula 
t;24^4o0 4 , not as in the 

literature. It is isomeric with 
deoxycholic acid and should be 
num CH called hyodeoxycholic acid. It 

m is a dihydroxycarboxylic acid, and 

jives on reduction hyocholamc acid, the decomposition product 
if cholanic acid. It has therefore the same configuration, as regards 
arbon atom 5, as cholesterol, and is more closely related to this 
ban the deoxycholic acid from ox bile. The chenocholic acid 
rom goose gall also contains twenty-four carbon atoms and can 
ie transformed into cholanic acid. E. H 1^ 

Preparation of Nucleus-substituted Hydroxyl Derivatives 
if p-Chloro-a-hydroxy-a-arylethanes and (S-Chloro-^-bisarvl- 

ithanes. Oscar Hinsberg (D.R.-P. 364039; from Chem. Zentr. 
923, ii, 912 — 913). — Monochloroacet-al is allowed to react on 
ihenol, substituted phenols, dihydroxyphenols, trihydro xyphenols 
irnaphthols in the presence of acids. $-Chloro-x-kydrom-'i-hvdr- 
wyfknylethane, from phenol and chloro- 

icetal in the presence of acetic acid and strong hydrochloric acid 
s a powder with high m. p. which loses hydrogen "chloride at 130° 5 

3- Chlvro - a - hydroxy-x-(4-hydroxy-2-tne4ky£3dsopro^ 

rom ehloroacetal and thymol, is a yellow, crystalline powder 
lecomposing at 160° with evolution of hydrogen chloride From 
ihloroacetal (1 mol.) and thymol (2 mols.) $-chloro-<i-bi8tt-hydroxv- 
lmSyl-Z-mpropylphenyl)ethane is obtained; it is crystalline. 

! ■ Chloro - a - hydroxy -z-di-o-hydroxypken ylethane , , from ehloroacetal 
md pyrocatechol, is a powdbr of high m. p., darkening on exposure 
o air. $’CfdorO'X-kydroxy-x4nhydroxyphenylethane from pyro- 
jaUol and ehloroacetal is a similar compound. $-Chloro-ldi- 
! ■kydroxynapfUhykihune, from ehloroacetal and 5-naphthol forms 
imail needles, m. p. 174°. G W K 

Preparation ot Optically Active Aromatic Amino-alcohols 

iociety for Chemical Industry in Basle (Swiss Pat. 92298 and ' 
int. Pat 187129; from Chem. Zentr., 1923, ii, 572).— Optically 
riive salts of alkylaminoacetylpyrocatechols 

C 8 H a (OH)/«(CO-CH 2 -NH-Alkyl)i, 
re reduced and the mixture of the salts of the optically active 
mydroxyphenjdethanol alkylamines, after separation of the 

are < lv ai ? ged int0 the free ba8es - For sample, an aqueous 
™ laethylaminoacetylpyrocatechol (or ethylaminoacetvl- 

twenoetf 0 S“j f ' t ¥l? ,ic acid is reduced b y hydrogen in the 
Jt . , . f colloidal platmum. The platinum is precipitated and 

L;™*’ 0 ", after >*« removal, concentrated. A crystalline by- 
is removed and the filtrate evaporated to dryness The 

ft* 2 
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residue is then dissolved in methyl alcohol. After seeding wth a 
crystal, l-o 4i^fO^^»yiertanoiwe%fomiw4-A^«^eft 
crystallises out whilst 

d -hydrogen tartrate remains in solution. The J-^dihydrox^heM 
'ethanolmethylamine obtained by the action of ammonia on ^ 
aqueous solution of the d- tartrate is identical with naturally pRs 
pared adrenaline. In the case of the corresponding derivatives oj 
ethylamine, d- o -di hydroxyphenylethanolethylainin e d -hydrogen tarlrab 
crystallises out from the mixture of salts, whilst I'O-dihyiroyy. 
phenyle tha nolethylam i n e d -hydrogen tartrate remains in solution 
d-o -IHhydroxyphenylethanolethylainine has m. p. 197 . l-o- Dikydro&j 
phenylethanoletkylamine has also m. p. 197°. G. W, K. 

Preparation of an Optically Active Aromatic Ammo 
alcohol. Society for Chemical Industry in Basle (Swia 
Pat. 92299; from Chem. Zentr ., 1923, ii, 572 — 573). — Racemi) 

o-dihydroxyphenylethanolmethylamine is separated into the salt 
of its optically active isomendes by means of optically activi 
a-halogenocamphorsulphonic acids in the presence of suitabl 
organic solvents. The free base is obtained from the salt o 
Z-o-dihydroxyphenylethanolmethylamine by the usual method* 
\-o-Dihydrozyj)he.nyldhandmethylaminc d-a ‘bronwcamphorsulphon^ 
has m. p. 161° (decomp.) after discoloration at 155°. G. W. K. 

Trichloro-terf .-butyl Nitrobenzoate. T. B. Aldrich (U.S. 
Pat. 1451357). — On being heated together, trichloro-terf, -butyl 
alcohol and w-nitrobenzoyl chloride yield trichloro-tert.-butyl 
m-nitrobenzoate, white plates, m. p. 86—88°. 

Chemical Abstracts, 


Preparation of Urethane Derivatives of Benzoic Acid. 
Society for Chemical Industry in Basle (Swiss Pats, 934361 
and 93750- from Chem. Zentr., 1923, ii, 746). — m- or p-Amiaoi 
benzoic acid is treated with ethylene chlorohydrin chloroformate 
and the chlorourethanebenzoic acid thereby formed allowed to 
react with primary aliphatic alcohols. The esters thus obtained 
are treated with diethylamine. By the action of ethylene chlom- 
hvdrin chloroformate on sodium p-aminobenzoate, p -cMormr^ 
aleobenzoic acid. C0 2 H-C 6 H 4 -NH-C0'0-CH 2 -CH 2 C1, is obtained, 
crystals. By the action of thionyl chloride!, the comsponihg 
aid Monde is obtained. This, by treatment with ethyl alcoM 
at 100° gives ethyl cMorourethaneobemoate, a crystalline substan 
which ;-ith diethylamine at 100° gives elhyl Xethyhmnmt'te* 
p Tnzoate, CO.Et-C.H.-NH-CO-O-CH.-CH.-NEt,, The , fee ta 
has m. p. about 40°. The hydrochloride is crystalline and J 
m p. 210° (decomp.). Allyl diethylammourelhano-m-benzo ^ t 
m. p. about 50°. The hydrochloride forms crystals, m. 


Preparation of Urethane Derivatives of Benzoic tod 
Society fob Chemical Industry in Basle W, » 

and 94983 ; from Chem. Zentr., 1923, u, 746 ; cf. priding J 

—Ethyl die thylaminourethano-p-benzoate may be prep 
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v e action of ©thyl p-aminobenzoate on ethylene chlorohydrin 
jjoroformate and treatment of the urethane thereby obtained 
nth diethylamine. By a similar reaction, amyl diethylamino- 
^cM^o^-benzoale is obtained. It has m. p. about 40°. The 
l^rocUonde forms crystals, m. p. 138—139°. G. W. R. 

preparation of Urethane Derivatives of Benzoic Acid. 

Society for Chemical Industry in Basle (Swiss Pats. 94569 
jjd 94984 ; fromOAm. Zentr 1923, ii, 746 ; cf. preceding abstracts). 
—Ethyl diethylaminourethano-p-benzoate may be prepared by 
reating ethyl p- ami nobenzoate with carbonyl chloride and allowing 
jj 6 ^yl phe nylc/trbi mide-p-cart oxylafe (odourless crystals, m. p. 
ibout 60°) thereby obtained to react with diet hylaminoethyl alcohol. 
Tsing dimethylaminoethyl alcohol, ethyl dimethylaminouretkano- 
Jj eMoate is obtained. Its hydrochloride is crystalline and has 
D .p. 224-225°. . G. W. R. 


Preparation of Benzyl Esters of p-Dialkylaminomethyl- 
>enzoic Acids. F. Hoffmann-La Roche & Co., Art. Ges. 
Swiss Pats. 93500 and 93501 ; from Chem. Zentr., 1923, ii, 573).— 
Jenzyl esters of w-halogenomethylbenzoic acids are condensed with 
econdary aliphatic amines. By heating cyanobenzyl chloride with 
lydrobromic acid and warming the p-brmnomelkylbenzoic acid 
needles, m. p. 224°) thereby formed with thionyl chloride, p -brrno- 
Mthylbenzoyl chloride ia obtained. This gives with benzyl alcohol 
mzyl p-bromornetkylbenzoate , m. p. 62°, which when heated with 
iethylamine, dimethylamine, or piperidine, respectively, at 100°, 
ives the following compounds. Benzyl p -diethylaminomethyl- 
inzoate hydrochloride , CgH 4 (COo , CH 2 Ph)(CH 2 -NEt 2 ),HCl > crystals, 
]. p. 166°. Benzyl 'p-aimethylaminomethylbenzoale hydroc,kloride , 
olourless needles, m. p. 192°. Benzyl p-piperidinomethylbenzodte 
ydmhloride , leaflets, m. p. 183°. The products find use as local 
aesthetics. b G. W. R. 

Diacyl Derivatives of o-Hydroxybenzylamine. L. Chas. 
IiAIFord and E. P. Clark ( J . Amer. Chem & 'oc. t 1923, 45, 1738 — 
743).— It is shown that the benzoylation of o*hydroxybenzyl- 
eetamide does not cause migration of the acetyl radicle, and that 
le introduction of the acyl radicles in different orders gives 
omeric acetyl-benzoyl derivatives. This is entirely different from 
ie behaviour of such compounds in which both the reacting radicles 
re attached directly to the aromatic nucleus (A., 1922, i, 931). 

The action of boiling acetic anhydride on o- hydroxy benzyl- 
mrne in the presence of concentrated sulphuric acid gives o -acei- 
tybenzylacetamide, hexagonal plates, m. p. 102 — 103°, which is 
ydrolysed by means of cold aqueous alcoholic potassium hydr- 
ide, with formation of o-hydroxybenzylacetamide ; the latter 
Tes the benzoate, m. p. 116° (cf. Auwers and Eisenlohr, who give 
■ P' 108—109°; Annalen, 1909 , 369 , 236), on benzoylation. The 
ftzoate is reconverted into the ^-acetyl derivative by hydrolysis 
? means of cold aqueous alcoholic potash, o -Acetoxybenzyl- 
wzamide, needles, m. p. 85°, ia obtained by the action of boiling 
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acetic anhydride and sodium acetate on o-hydroxybenzylbe^. 
amide, into which it is reconverted by the action of cold alooholie 
potassium hydroxide. The A-benzoyl derivative is obtained fro m 
the free base by benzoylation, but is more conveniently prepay 
by the hydrolysis bv means of alcoholic potassium hydroxide of fo 
benzoate , long, slender needles, in. p. 142—143°, which is produced 
from the free base by the action of benzoyl chloride and aqueous 
potassium hydroxide solution. W. S. N. 

Condensation of Nitriles with Thioamides. II. Aceto- 
nitrile with Thiobenz amide ; and Benzonitrile with Thio- 
acetamide. Sehchi Ishikawa (J. Chem. Soc . Japan, 1923, 44 

3g2 — 391 ; cf. A., 1921, i, 728).— BenziminotsotMobenzamide’ 

NHICPh-NiCPh'SH, was obtained by the condensation of benzo! 
nitrile and thiobenzamide. By passing dried hydrogen chloride 
into an ethereal solution of acetonitrile and thiobenzamide (A) or 
of benzonitrile and thioacetamide (B), the same condensation 
product, benziminmsothiobenzamide, is obtained, the yield being/ 
however, poor. In the case of (A), thioacetamide is produced 
in the reacting solution, and in the case of (B) thiobenzamide 
was detected. A reversible reaction, PhCNH-NHICMe-SH^ 
NHICPh-SH+MeCN, has therefore occurred in the solution. 
The benzonitrile and thiobenzamide thus produced condense with 
one another. Two intermediate products, NH;CMe*N!CPh'SH 
and NH*CPh‘NICMe*SH, may be produced before the condensation, 
but were not isolated. K. K. 

The Action of Bases on aap- and ot $ [3-Tr ibromo- [4-phenyl- 
propionic Acids and their Esters. P. IIamaswami Ayyak and 
J. J. StTDBOROUGH (/. Ind. Inst, Science, 1923, 6 , 69 — 92).— In con- 
tinuation of previous work on a^-dibromo-P-phenylpropionic acids 
(T., 1903, 83, 666), a study has been made of the action of bases on 
aap-tribromo-^-phenylpropionic acid, and a p -tribromo- ^phenyl- 
propionic acid. On boiling the aap-acid with water, carbon 
dioxide is split off almost quantitatively, the product being a^-di- 
bromostyrene. Alkali hydroxides in alcoholic solutions eliminate 
hydrobromic acid from both the tribromo-acids, yielding mixture 
01 the two stereoisomeric ap-dibromocinnamic acids. With the 
aoep-acid or its ester, the ratio of cm- to trans - acid is 1 : 3 - 0 , whilst 
with the ct^-acid or ester the ratio is 1:1-4, but when much dibromo- 
styrene is formed, the ratio may fall to 1 : 9 or even 1 : 12. In 
addition to the formation of the dibromocinnamic acids, dibrcmo- 
styrene is also formed to some extent, favouring conditions being 
the replacement of alcohol by water, the use of dilute alkali, and toga 
temperature. Hydrogen bromide is eliminated more readily from 
the app-acid and its ester than from the aap-acid or ester and 
aS 8 *acid is also that which most readily loses carbon dioxide to gi 
dibromostyrene. The tribromo-acids react with organic bases su 
as aniline, quinoline, and dimethylaniline, the chief relation m g 
elimination of carbon dioxide and hydrogen bromide and form 
of dibromostyrene, together with mixtures of (probably) ww ■ 
di-bromocinnamic acids. With the esters, however, 



ORGANIC CHEMISTRY, 


1.927 


lotion consists in elimination of bromine and production 
p-bromodimethylaniline : CHPhBpCBr,-C0 2 Me+NMe,Ph= 
CHPh'CBr-COjMe +HBr -f C 6 H 4 BrNMe 2 and CPhBr 2 <;HBr<?oAfe 
+ NMe,Ph=CbrPh:CH-CO J Me+HBr+C^[ 4 Br-NMe 2 F 

At the same time, hydrogen bromide is also eliminated to some 
extent, the product being therefore chiefly a mixture of mono- and 
(ii-bromocinnamic esters. This is of some interest, as the elimination 
of bromine from ap-dibromo-compounds under the influence of 
bases is not usual (cf. T., 1922, 121, 1314). F. A. M. 


The so-called Distyrenic Acid of Fittig and Erdmann. 

ft Stoermer and Walter Becker (Ber., 1923, 56, [B], 1440-^ 
1448).— Examination of “ distyrenic acid ” obtained by Fittig and 
Erdmann by the action of boiling sulphuric acid (50%) on cinnamic 
acid has shown that it is a mixture of substances which contains 
two saturated acids, for which the names distyTanic and distyrinic 
acids are proposed, and unsaturated distyrenic acids from which a 
homogeneous material could not be isolated. Evidence is adduced 
to show that dystyrenic acid is to be regarded as a 1 : 2-diphenyl- 
ct/clobutane-3-carboxylic acid, whereas distyranic acid is probably a 
1 : 3 -diphenylci/dobutanecarboxylic acid, the constitution of which 
has not been completely elucidated owing to the difficult accessibility 
of the material. 

The crude product of the action of sulphuric acid on cinnamic acid 
is purified from distyrene by treatment with alkali and ether and 
converted into the methyl esters by treatment with sodium 
hydroxide and methyl sulphate. The methyl esters are distilled 
in high vacuum, whereby mainly the saturated esters are volatilised 
I whereas the unsaturated compounds cannot be removed without 
decomposition. The distillate is hydrolysed, giving mainly a mixture 
of saturated acids from which the removal of small quantities of 
unsaturated acid is effected only with great difficulty. The final 
mixture of saturated acids is separated by extraction with alcohol at 
0“ into distyranic acid, matted needles, m. p. 176°, and 

distyrinic acid , C 17 H 16 0 ? , long, thin rodiets, m. p. 147°; the yield 
of the former compound is 0*3%, that of the latter 2-6% of the weight 
of the cinnamic acid used. Distyranic acid is converted into the 
corresponding chloride. , a liquid which could not be caused to 
solidify, the amide, long, thin, colourless needles, m. p. 215°, the 
milide, lustrous, slender needles, ra. p. 194°, and the methyl ester, 
rhombic leaflets, m. p. 53°. The acid is not isomerised by pyridine 
at 160—170° ; it is oxidised by permanganate to benzoic acid and a 
substance, m, p. 120°, which does not give the reactions of benzil. 
Distyrinic acid yields the corresponding chloride., C 17 H 15 0C1, a 
quid which is very sensitive towards moisture, the amide , colourless, 
hri prisms, m, p. 205°, the anilide , colourless rodiets, m. p. 198°, 
wathe methyl ester, long, thin rodiets, m. p. 72°, wffiich regenerates 
e acid, m. p. 147°, when hydrolysed. The acid does not undergo 
sensation when treated with pyridine at 160— 170°, with 
hydrochloric acid at 150 — 160 , or when fused with potassium 
yQroxiqe, The calcium, strontium, copper , zinc , and potassium 
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salts have the unusual property of dissolving readily in chloroform 
carbon disulphide, or acetone. Distyrinic acid is oxidised by 
potassium permanganate to benzoic acid and benzil. When calcium 
distyrinate is distilled with soda-lime, it yields « ^-diphenyl. a« 
butene, eHPh:CPh-CH 2 -CH 3 , m. p. 56*5°. 

The methyl esters which remain after distillation of the final 
mixture (see above) yield on hydrolysis an inseparable mixture of 
distyrenic acids. The impossibility of hydrogenating these acids 
by the customary methods and their inability to yield lactones 
appear to indicate the absence of A a ^- and Afr-unsaturated acids 
respectively. The original soft mass gradually passes into a hard 
resinous material which appears to be a polymeride in which the 
earboxy-group takes part in the union of the individual molecules 

H. W.‘ 

The Constitution of Sulphosalicylic Acid and of Related 
Substances. Andrew Norman Mel drum and Madhavlal 
Sukhlal Shah (T., 1923, 123, 1986 — 1993). 

Preparation of New Carbonyl Derivatives of a-Naphthol, 

Society of Chemical Industry in Basle (Brit, Pat. 181009; 
cf. U.S. Pat. 1387596).— Esters of a-naphthol-4-carboxylic acid or 
of a-naphthol-2 : 4-dicarboxylic acid, as well as of 4 ; 4 / -dihydroxy- 
1 : l'-dinaphthyl ketone, are obtained, in addition to the dyes 
previously described ( loc . tit.), by the interaction of a-naphthol and 
a tetrahalogen derivative of methane, in the presence of a substance 
capable of neutralising an acid and of an aliphatic alcohol. 

W. T.K.B. 

o-Quinones and 1 : 2Diketones. VII. The Benzilic Acid 
Transformation in Cold Solution in the Absence of Air. 
The Cause of the Migration of the Radicle in the Benzilic 
Acid Transformation, A. Schonberg and K. T. Keller (Ber,, 
1923, 56, [B], 1638 — 1642). — The production of benzoic acid during 
the benzilic acid transformation is due to atmospheric oxidation, 
C0Ph*C0Ph+0+H 2 0=2Ph'C0 2 H. Its formation can he com- 
pletely avoided by working in cold solution in the absence of air. 
The process has the further advantage that it is applicable to 
substituted benzils many of which do not yield benzilic acids under 
the usual conditions of the transformation. The presence of more 
than one molecular proportion of potassium alkyloxide is not 
necessary for the conversion of benzil into benzilic acid; 
the intermediate compound is therefore the mono-derivative 
OEt-CPh(OK)*COPh, and not the di-derivative. The cause of the 
transformation is sought in the tendency of the unequally loaded 
carbon atoms to equalise their valency demands. 

Benzilic acid is conveniently prepared by the addition of a 
filtered solution of sodium hydroxide in alcohol (97%) to benzil 
dissolved in ether. The flask is filled to the neck, securely stoppere , 
and allowed to remain at the atmospheric temperature danng 
twelve hours. The mixture is subsequently shaken with va r, 
and benzilic acid is precipitated from the aqueous solution. 
2 : 2'- Dimdhoxybmzilic acid crystallises in colourless nee e , 
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m p t 160°. 4 : 4'- Dieihoxybenzilxc acid , colourless needles, m. p. 
99 ® and 3 : S'-dimethoxybenzilic acid t colourless needles, m. p. 
105°, are also described. H. W. 

Xbe Molecular Configurations of Polynuclear Aromatic 
Compounds. IV. 6 : 6'-Dichlorodiphenic Acid; its Syn- 
desis and Resolution into Optically Active Components. 

George Hallatt Christie, Cuthbert William James, and 
James Kenner (T., 1923, 123, 1948 — 1951). 

The Stereochemistry of the Truxillic Acids. VII. R. 

Stoebmer [with Christian Wegner and Alfred Carl] (Ber. f 
1923, 56, [B], 1683—1695).— When a carboxyl group of the (five 
theoretically possible) truxillic acids is converted into the group 
0 O*NHPh, the carbon atoms of the cyc/obutane ring become, in 
part, actually asymmetric and hence certain of the amlic acids are 

1 COgH H resolvable into their optical 

antipodes whereas others have 
the indivisible meso -configur- 
ation. a- and y-Truxillanilic 
acids have been resolved into 
their optical antipodes; it is 
therefore possible to represent 
with certainty the configur* 


C0 2 H H 


Ph/| 
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H A 

1/ Pi 


Ph /I co,h/I 

1/ H V" ' 
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Ph 
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ations of a- and y-truxillic acid by the annexed formulae, I and II. 

The action of aniline on a-truxillic anhydride leads to the form- 
ation of flc-truxillic acid, a -truxillanilic acid , C 24 H 21 0 3 N, lustrous 


m. p. 235°, and <x4ruxiUdianilide f m. p.~286 0 . Methyl 
a-truxilbnilote, prepared from the acid and methyl sulphate in 
alkaline solution, crystallises in slender needles, m. p. 173°, and 
the ethyl ester forms similar crystals, m. p. 151*5°. The acid is 
converted by thionyl chloride into u-truxiUanilyl chloride, almost 
colourless crystals, m. p. 168° (decomp.), which is transformed by 
aniline into the dianihde mentioned above and by dry ammonia 
into oL-truxillanilamide , m. p. 244°. 

The resolution of r-a-truxillanilie acid into its optical antipodes 
is accomplished by means of strychnine in the presence of methylal. 
Strychnine Vz-truxiUanilaie crystallises in aggregates of needles, 
m. p. 162° (decomp.). \-a.-TruxiUanilic acid , slender needles, m. p. 
205°, has [otj5 —23-0°, when dissolved in acetone. d-ot.-Truxillanilic 
acid, slender needles, m. p. 205°, [a]g -+*21*8° in acetone, is obtained 
by the aid of brucine in methylal solution from the mixture of 
r- and d-acids isolated from the mother-liquors obtained during the 
resolution of the r-acid by strychnine. Methyl l-a-truxiUanilate, 
slender needles, m, p. 176°, [a}ft —22*4° in acetone and ethyl d-a- 
truxilbnibte, m. p. 153°, [a]" -j- 18*75°, when dissolved in acetone, 
are also described. d-a-Truxillanilyl chloride has m. p. 135°, 
Ml *f 12-42° in acetone (the specimen was probably not perfectly 
homogeneous) ; it is converted by aniline into the optically inactive 
di-anilide, m. p. 286° (see above), whereas the laevorotatory chloride 
f ““fanned by ammonia into l-a-truxillanilamide, r a. p. 233°, 
Wo ~~28*8° in acetone, r a-Truxilldianilide is hydrolysed by 

kk* 
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alcoholic potassium hydroxide solution only with extreme difficulty, 
the hydrolysed portion consists of a very difficultly separa^ 
mixture of a- and y-truxillanilic acids. A similar mixture is obtain^ 
by heating the a-anilic acid with alcoholic potassium hydroxifo 
solution at 120 °, whereas the conversion of a- into y-truxiilic acid 
is never observed under these conditions. 

a-Truxillic anhydride dissolved in benzene is converted by 
gaseous ammonia into a-traxilldiamide, m. p. 267°, a-truxiUic acid 
and oL-truxiUamic acid, slender, colourless needles, m. p. 261°; tfe 
copper, manganese , nickel , and lead salts of the latter acid arc 
insoluble in water, in which the alkali and alkali-earth salts dissolve 
readily. Attempts to resolve the acid by means of strychnine or 
brucine in the presence of methylal or alcohol were unsuccessful 
a-Truxilldiamide is highly stable towards alcoholic potassium 


hydroxide solution. 

y-Truxillanilic acid, small, matted needles, m. p. 228°, is co a . 
veniently prepared by the action of aniline on y-truxillic anhydride 
in the presence of boiling alcohol ; the methyl ester, slender, colour* 
less needles, m. p. 184*5° ; the ethyl ester, slender needles, m. p. 
202 °, and the n -propyl ester, small, colourless needles, m. p. 172* 
are described. y-Truxillanilyl chloride , thick, colourless needles, 
m. p. 156°, prepared from the acid by means of thionyl chloride, 
but not by phosphorus pentachloride, is converted by dry, gaseous 
ammonia into y-triixiUaniJamide , long, colourless needles, m, p, 
255°, and by aniline into the dianilide, colourless needles, m. p. 

267*5°. y-Truxillanil , C 16 H 14 <^Q>NPh, leaflets, m. p. 194°, is 


most conveniently prepared by heating y-truxillanilic acid with 
anhydrous sodium acetate and acetic anhydride at 200 ° ; it is 
indifferent towards aqueous potassium hydroxide solution but 
readily hydrolysed by the alcoholic reagent. 

y-Truxillanilic acid is resolved into its optical antipodes with 
unusual readiness by means of cinchonine in absolute ethyl-alcoholic 
solution. Cinchonine d-y -trujcillanilate crystallises in slender 
needles, m. p. 247° (decomp.), d -y - Truri llanili c acid, aggregates 
of slender needles, has m. p. 228°, [«}g +48*73°, when dissolved 
in acetone. Cinchonine 1-y -trux\llanilate is an almost colourless, 
crystalline mass, m. p. 112 ° (decomp.). 1 - y- T ruxiUanilic odd, 
slender needles, has m. p. 228°, [«](? — 49*54 in acetone. JfefM 
ly-truxillanilate forms lustrous, woolly needles, m. p. 202 °, [a| 
—38*55° in acetone. Ethyl d-y-truxiUanilatc, needles, m. p. 'M\ 
r a ]ia _j_25*19° in acetone; \-y-truriUanilyl chloride , lustrous needles, 
m. p. 164° (decomp.), [«]JJ - 9 * 53 ° in acetone (which is convert**! 
by aniline into the r-dianilide, m. p. 267-5°), and d r te* 
amide, needles, m. p. 253°, [a]’,! +35*6° in acetone, are also desenbed. 

n. VV , 


Production of Imidothio-esters by the Condensation of 
Thiocarbimides with Resorcinol or PhloroglucinoL .1 

Katjfmann and Roger Adams [J. Amer . Chem. Soc-, l»- » v 
^ 744 — 1752).— Alkyl- and aryi-thiocarbimides are condensed w 
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esorcinol or phloroglucinol in the presence of anhydrous ether, 
w hydrogen chlonde, and anhydrous zinc chloride, with production 
{ the hydrochlorides of lmidothio -esters, R‘C(SR')!NH,HCI These 
a balances are converted by boiling with water into the correspond- 
ag thio-esters, K*CX>dR , which are converted by means of alkali 
ato carboxylic acids, R‘C0 2 H, The free imidothio -esters 
l*C(:NH)SR, are produced by the action of sodium hydrogen 
arbonate solution on the hydrochlorides ; they readily react with 
leohols, giving mercaptans and imido-estere, R-C(;NH)*OR" 
rhich, on boiling with dilute hydrochloric acid, pass, through the 
ydrochloride, into the esters, R-C0 2 R", identical with the product 
Jrmed from the carboxylic acids and the alcohol, R"OH. 

These reactions have been conducted using methyl-, ethyl-, and 

henyl-carbimides and n -biUylcarbimide, which has b. p. 184-5 

85-5°/743 mm., df 0-9563, »f{ 5 1-4836. In order to purify the 
nidothio-ester hydrochlorides, it is necessary to dissolve the crude 
roduot in cold hydrochloric acid and reprecipitate the free base, 
ince much of the zinc in the crude product is present as the zinc 
lit of the condensation product. Such a zinc salt has actually 
een isolated from the experiment in which phenylthiocarbimide 
nd resorcinol were used (see below). The condensations proceed 
inch more slowly in the absence of zinc chloride, but the materials 
blamed are always much purer. The following compounds are 

escribed. Methyl op-di hydroxy thiobenzoate, m. p. 97 98 ° 

fH 2 0, m. p. 70—71°), and its di-p-nitrobenzoate, m. p. 214 — 
16°. Methyl op-dihydroxyimidobenzoate, white needles, m p 
10°, and its hydrochloride , m. p. 224—226°. 8- Methyl op-di- 

droxyimidothiobenzoate, small, yellow needles, m. p. 197 199° 

lecomp.), hydrochloride, m. p. 244—245° (decomp.), sulphate, m. p. 
pO — 231-5°. Methyl- 2 : 4 : 6 ■Irihydroxythiobenzoate., m, p. 190°. 
[Methyl 2 : 4 ; 6-trihydrozymidothiobenzoaie, m. p. 223— 226 
f drocklondc, m. p. 255 — 256°. Ethyl op-di hydroxy benzoate, m. p. 

) 70 , b. p. 170 176 /13 — lo mra. Ethyl op-dihydroxyimido - 
mate, m. p. 214°. Ethyl op -dikydroxythiobenzoate, m. p. 60 — 
and its di-p-nitrobenzoate, m , p. 190—191°. S- Ethyl op-dihydroxy - 
ndolhiobenzoate , yellow crystals, m. p. 196—197° (decomp.), hydro- 
bride, m. p. 229-5 — 231*5° (decomp.), sulphate, m. p. 214 — 217°, 
Butyl op -dihydroxytkiobenzoate, a light brown oil, gives a di- p- 
Irobenzoate, m. p. 115 — 116°. S-n -Butyl op-dihydroxyimidothio- 
bright yellow needles, m. p. 173—174° (decomp.), hydro - 
onde, m. p. 226 — 228° (decomp.). 8-Phenyl op-dikydroxyimido- 
o benzoate, yellow crystals, m. p. 156 — 158° (decomp.), hydro * 
wide., m. p. 220 — 222° (decomp.). This hydrochloride gives a 
|c salt, CjgHjQOjNCISZn, small, pale yellow crystals, m, p. 225 — 

1 (decomp.). w. S. N. 

i’hthalaldehyde. L. Seekles (Rec. trav. chirn., 1923, 42, 
ul .)' — 4 met hod for the preparation of phthalaldehyde from 
mthalene is described. Nine g. of naphthalene dissolved in 
c.c. of dry ethyl acetate were treated with 160 litres of 9-6% 
>msed oxygen, whereby the diozonide was produced. The solu- 

kk* 2 
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tion was then shaken for twenty-four hours with 20 g. of iee and 
water and a little calcium carbonate and filtered. The yellow 
ethyl acetate solution of the aldehyde was separated from the 
aqueous layer and the latter extracted three times with ethy] 
acetate. The solution was dried over powdered fused sodium 
sulphate and the acetate distilled off at 40 m a vacuum. The 
orange-eoloured syrup remaining was distilled in steam, when 
unchanged naphthalene and then phthalaldehyde passed over. 
The two distillates were collected separately. The aldehyde dis- 
tillate was saturated with sodium sulphate and extracted twenty 
times with ethyl acetate. The extract was dried, the acetate 
removed in a vacuum at 40°, and the aldehyde crystallised from 
light petroleum. The aldehyde separated as short, hard, colourless 
crystals, m. p. 53-2, or as long, pale yellow needles, m. p. 56-57'. 
The residue in the flask from the steam distillation on keeping 
yielded colourless, hard plates which melted at 97° to a turbid 
liquid that cleared at 100 ° and is phthalaldehydic acid. Prom 
18 2 of naphthalene, 8-5 g. of unchanged naphthalene were obtained, 

1 g of phthalaldehyde, and 8 g. of phthalaldehydic acid. The 
system phthalaldehyde-water has been investigated, and it is 
shown that a monohydrate exists, m. p. 45*3 . J. F. S. 

The Beckmann Transformation of Oximinoketones. 
Shintaro Kodama {J. Chem. Soc- Japan , 1923, 44, 339—352).- 
When oximinoacetophenone in combination with 2 or 3 mok of 
sodium hydrogen sulphite, C0Ph*CH7N*0H,3NaHS0 3 , is boiled 
with an equivalent amount, or excess, of 17 30 ^ sulphuric acid 
for 1 minute, it is changed into an isomeride, colourless needles, 
m p 90 — 91° which gives phenylglyoxylic acid when treated with 
an alkali hydroxide and is identical with the a-isomeride of benzoyl- 
formamide, COPh-CONH 2 , and can be changed into P- and 
v-isomerides. This is a new example of the Beckmann trans- 
formation in the presence of water, the rearrangement having 
occurred in a case of dehydration. The reaction does not own 
in the absence of the sulphite, ^ “ay be explamed as fota. 
[X=SO,Na and Y=SO a H]COPh-CH:NOH-> OH-CPhXCHX-NHX 
[OH-CPhY-CHY-NHY] — > COPh-CO-NH,. X. K. 

Preparation oi Tetrahydroxyquinone. Farbwef.ke vom. 
Meister, Lucius, & Priming (Berko Hojbmma) M.dT 
368741 and 370222; from Chem. Zentr ., 19*3, u, 911). 1 
hydroxyquinone is prepared by the action of alkali carbona es 0 
magnesium oxide on glyoxal in the presence of atenos^Mico^ 
Glyoxal may also be used in the form of its polymendes 
sodium hydrogen sulphite compound. For exampfe. g^ 
sodium hydrogen sulphite is added to an aqueous solutmn cM 
carbonate .About W. The solution absorbs iWgJJ 
vellow, and finally the dwodtum. salt of tetrahydroxyq™ 
Lparates as bluish-black crystal with metallic 
hydroxyquinone may be obtaked fromthesodiumsalt by^ ^ 
with hydrochloric acid. It forms large, iustro , 
crystals. 


G. W. B- 
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Reduction Products of the Hydroxyanthraquinones. II 

John Hall and Arthur George Perkin (T„ 1923 123 2029— 
2037). 


Derivatives of Anthraqumone. Reactions of Anthraquinone 
golplionic Acids with Mercaptans. W. S. Hoffman and E 
Emmet Reid (J. Amer. Chem. See., 1923, 45, 1831— 1838) —An 
extension of the previous research (A., 1922, i, 154). The following 
impounds are described : fe 

l-Benzylthiolanthraquinone, m. p. 242°; 1 . 5-dibemyUkiol- 

mthrajuinone, dull orange, m. p. 176°; 1 : MibenzyHhiohm- 

thnqumone, orange-red, m. p. 189°. l-Benzylthiolanthraquinone- 
j.sulphvnic acid and l-benzylthiolanthraquinone-S-sulpkonic acid as 
the sodium salts, with 2 and 3 moleeuleB of water of hydration 
respectively. S-BenzylthioM-alkylthiolanthraquinones : mdhui 
m.p. 276°; ethyl, p. 208°; propyl, m. p. 210°; butyl, m. p. 235° : 
isopropyl, m. p. 239 ; iso amyl, m. p. 211°. 8-Benzylthiol-l -alkyl- 
thiolanthraquinones : methyl , m. p. 262°; ethyl , m. p. 164° ■ propyl 
m.p.l81°; butyl, m. p. 185°; isopropyl, m. p. 229° ; moamyl, m p 
189°. These dithioethers are all orange to red in colour. 1-Benzyl- 
sulphoneanthraquinone, m. p. 233°; 1 : 8 -dibenzyldisulphmeanthra- 

quinone , m. p. 202°. Anthraquinone-o-benzyl-l-alkyldisulphones ; 

methyl, m. p. 280°; ethyl , ra. p. 210°; propyl , m. p. 215°; butyl 
m. p. 228°; iso propyl, m. p. 229°; vmamyl, m. p. 202°. Anthra- 
quinone-8- benzyl- 1 -alkyldisulphones : methyl , m. p. 255 * ethyl 
m. p. 242-5° ; propyl , m. p. 227° ; butyl , m. p. 210°; iso amyl, m V 
201°. l'isoPropylthiolanthraquinme , gold coloured, m. p. 134° . 
] : Sdiisopropylthiolanthraqu inane, orange, m. p. 148°; 1 : S-diiso- 
propyUhiokmthraquinone, orange-red, m. p. 181°. Sodium 1-iso- 
propylthiobnthTaquinme^-sulphmate, -f-2H 2 0; sodium ldsoprop 7 /i 
UoUnihraquinons-^sulphonatc, +3H 2 0. l-Alkylthiol-o-^opropyl- 
thiolanthraquinones : methyl, orange coloured, m. p. 184°; ethyl 
gold coloured, ra. p. 163°; propyl, gold coloured, m. p. 133°; butyl 
orange-yellow, ra. p. 114°; iso amyl, brown, m. p. 97°. 1-Alkyi- 
thiol-8-wopropyIthioIanthraquinones : methyl, crimson, ra p 189° • 
dhyl, crimson, m. p. 176°; propyl, orange-red, m. p.’l35°; butyl 
orange-red, m. p. 131°; iso amyl, orange-red, ra. p. 109°. Anthra- 
qumone-Usopropyls'ulphme, m. p. 182°. Anthraquinonealkyl-5-i>o. 
propylchsulphones : methyl, m. p. 235°; ethyl , in. p. 213°: vnmyl 
?• P- 20 „ 3 !.’ butyl, m - P- 186 ° ; i»o propyl, m. p. 22 2° ; isoamyl, m. p! 
17^ o-Butyl thiolanthraquinone-l-alkylsulphones: methyl, ethyl 
butyl, iso amyl have m. p., respectively, 256°, 210°, 204°’ 

?.“» 189 °- 8-Butylthiolanthraquinone-l-alkylsuIphones ; methyl, 
2 s V T0 ?y 1 ' ™tyl, iso amyl have m. p., respectively, 162°, 140°, 

■ - ,126°, 121°. These sulphone-thioethers and the preceding 
su phones are yellow solids. The following compounds have 
prepared with the aid of monothioethylene glycol : l-$-hydroxy. 
mhiohnthmquinme, orange, m. p. 178°, its acetate, yellow, m. p. 

3 ~ ■ b-di’$-hydroxyethylthiolanthraquinone , orange, m p 224° 
yeliow, m. p. 199°; 1 : S-di^-hydmxyethyllUolanthra'- 
mm, red, m. p. 206°, diacelate, m. p. 159°. A pure thioether 
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has not been obtained by the aid of ethylene mercaptan ; but from 
this reagent and anthraquinonemonosulphonate a compound ^7 
above 250°, possibly S 2 ([CH 2 yS’CyH 7 0 2 L, has been preWj* 
l-Butylthiolanthraquinone-5*sulphomc acid is oxidised as th* 
sodium salt by meanB of fuming nitric acid at 100° to sodiyl 
1 -butylmlphoneanthraquinme-5-sulphonate, ~fJH 2 0, from hot wate? 
-fH 2 0 from cold water. This reacts extremely rapidly ^ 

mercaptans, giving the following 5-alkylthiolanthraquinone-l-butv] 

sulphones : methyl , ethyl, propyl, butyl , iso amyl, having m n 
respectively, 228°, 214°, 201°, 162°, 152°, which give known djsuj! 
phones ( loc . cit.) on oxidation. The butylsulphone-sulphonate also 
reacts with thiophenol, giving a compound , m. p. above 350° ; 
with p-nitrothiophenoi, giving an impure compound, m. p. above 300° 

It is pointed out that the isopropyl thioethers may sometime 
be oxidised to sulphones, but usually pass into sulphonic acids 

The formation of l-butylsulphone-5-alkyl thioethers provides 
it is claimed, a ready method for the identification of mercaptans 

W.S.k/ 

The Isomeric 1-Menthyl Phenylchloroacetates. Alex 
McKenzie and Isobel Agnes Smith (T., 1923, 123, 1962—1978) 

New Halogen Derivatives of Camphor. III. a and 
aV'Dibromocamphor. Henry Burgess and Thomas Mabtiv 
Lowry (T., 1923, 123, 1867—1878). 

Investigations in the Camphor and Camphenilone Series. 

S. Nametkin [with (Frl.) A.Chuchrikoff,(Frl.) M. Schlesingek, 
and (Fr.) L. Brussoff] {Anndten, 1923, 432, 207 — 231).— A more 
detailed account of work already published (this voI. f i, 586, 690), 
together with the following. 

p-Methylcamphenilone gives an oxime, long needles, m. p. 172°; 
a hydrazone , b. p. 245 — 247°/770 mm., m. p. 85 — 87°, and an azine, 
C i0 H 1s :N-N:C i 0 H 16 , rhombohedra, m. p. 163—164°. The hydrazone 
is converted by heating with sodium ethoxide at 180—200° into 
$-methylcamphenilane, m. p. 116 — 117°. The reduction of fbmethyl- 
camphenilone, by the action of sodium on its alcoholic solution, 
gives $-methylcamphenilol, a camphor-like substance, m. p. 172— 
173° (phenylur ethane, needles, m, p. 104 — 105°, hydrogen phthakle, 
rhombs, ni. p. 174 — 175°), which is partly dehydrated by means 
of phosphorus pentachloride, giving a hydrocarbon, b. p, 150— 
151 °/744'5 mm., df 0-8546, n* 1-4589. The latter is probably a 
mixture ; when it is oxidised by means of potassium permanganate, 
a small quantity of a solid remains, m. p. 110 — 112°, having an 
odour like that of a saturated dicyclic hydrocarbon. W. S. N. 

Reactions Differentiating Pinene from Nopinene. I. 
Per manganat e Oxidation, Pinonic and Nopinic Acids. 6. 

Dupont and G. Brus {Ann, Ckim,, 1923, [ix], 19, 186—198; cf. 
Dupont, A., 1922, i, 1042). — Oxidation of nopinene to nopinic acid 
by means of permanganate results in poor yields, bo that the method 
is useless for estimation of the hydrocarbon. The acid obtained, 
however, is pure and of the active form. Similar treatment of 
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pinene results Ms considerable amount of racemisation the bulk 
i the product being mactive pinonic acid, although the amount 
fjcemised depends on the oxidation conditions. Yields of mom 
than 50 /» of inactive pinonic acid were obtained by a method herein 
described, using mactive pinene as a starting Mint TV S 
substance is prepared by optical neutralisation of d-pinene nhUteed 
in a pure condition from Aleppo turpentine withtte" isoS 
from the Bordeaux product. [See J.SLC.I., 1923, Sept,] d 

H. J. E. 

The Oxidation of Sabinene with Hydrogen PermriH* 

1S55) I,J£RS0?< 8nd ALEXANDER R^beetson (T.; 

Extraction of Piperitone from Essential Oils. John Rv.n 
and Heney George Smith (./. Soc. Chem. Ind 1993 40 
340r; cf. T 1921, 119, 779, 1922, 121, 1863).-S are ^ 
for the extraction of pure df-pipentone from the essential oil of 
Eucalyptus dives Extraction of the oil with normal sodium 
sulphite 111 a mechanically agitated, steam-jacketed vessel yields a 
dystalline compound from which feebly active piperitone can be 
regenerated by the addition of strong sodium hydroxide solution to 
its hot aqueous solution. Complete racemisation of the product so 
obtained may be effected by treatment with small quantities of 
acohohe sodium hydroxide solution. For the isolation of specimens 
of the ketone of high rotatory power, recourse must be had to 
cautious fractional distillation of the essential oil under diminished 
pressure. pj jj 

The Constituents of some Indian Essential Oils. IX The 
leal Oil from Pfmia excelsa. X. The Essential Oil from the 
Oko-resm of Ptnus Gerardiana, Wall. John Lionel Simonsen 
Man For. Eec 1923, 9, 341-344, 345-34S).-The pale yellow oil 
(cf - t {P s Tol > 1 . 47), obtained by distillation in steam 
of the green cones and leaves, consists mainly of /-ot-pinene and 
& ^ Ut the higher boiling fractions MntaintoJ 

S t.' ; bome L o1 ' a ^quiterpene, and a sesquiterpene 

inS ' e r W ° latter substances being present in quantities 
insufficient for examination. The combined acids present are 
acetic, butyric or isobutyric, octoie and laurie ( ?, m. p. 43°) acids, 
he oleo-resin from Pinus Gerardiana gives (per maund) °-8(i 
of — The fomer consists to 
ZSrJ about 8°% of d-a-pmme (73%) and 3-pinene, small 

i XKiS lb, t y h bicyi f- b ft 137 *! 55 

j i.V +^4-08 ; the yellow solution in acetic 
finaUv Raff an ^ a 8u lphuric acid becomes emerald green and 
y ge -green) and of a sesquiterpene alcohol also being present. 

E E X 

Oxychloride on Pure Caoutchouc. 

The acttoifS^i ' Amerm Che *• Soc '> lm > 1800 — 1804). — 

Bolution on 86 ox y c hloride, in ice-cold carbon tetrachloride 
’ on synthetic caoutchouc from the polymerisation of 
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isoprene, or on the following natural Hevea rubbers, Pale Crepg 
Smoked Sheet, Para, and Caucho Ball, leads to an amorphojj 
powder, which is insoluble in the ordijiary solvents for caoutchouc 
and has lost its elasticity and swelling power. Slight differences in 
the composition of the product appear, depending on the source of 
the natural caoutchouc and the method of coagulation, but no 
essential difference can be detected between the behaviour of 
natural caoutchoucs and of the product synthesised from isoprene 
This tends to support the view that their constitutions are 
essentially the same. W. S. 

The Products of the Hydrolysis of Centaurein : Dextrose 
and Centaureidin. Bridel and C. Charaux {J. Pham 
Chim.y 1923, [vii], 28 , 5—13; cf. thisvol., i, 122).— The sugar 
liberated by the hydrolysis of centaurein is shown, both by isolation 
and by the biochemical method of Bourquelot and Bridel (A., 1920, 
ii, 337), to be exclusively dextrose. An accurate estimation of the 
methoxyl groups in centaureidin by the Zeisel method is difficult, 
owing to the insolubility in hydriodic acid of the compound and its 
demethylation product, but the authors consider, from results 
obtained, that the molecule may contain three such groups and 
that the formula may thus be written C 16 H 7 0 5 (0Me)^ 

W. T. K. B. 


Constitution of Cerehrin. Alfonso Cruto (Rasse/jm Clin . 
Temp, e Scienze Aff. } 1922, 21 , 257—259 ; from Chem. Zentr 1923, 
i, 1133). — Purified cerebrin has m. p. 182 — 183° and is free from 
ash. The fatty acid obtained from its hydrolysis with 3% sulphuric 
acid has m. p. 85—86° and is identical with hydroxycerotinic acid 
(Marie). Sphingosin, also obtained, agrees with that described by 
Thudichum and Thierf elder. G. W. R. 


The Toxin of Cicuta virosa. E. §vagr [Chem. Listy, 1923, 
17 , 166 — 169). — No alkaloids are found in the rhizome of 
Cicuta virosa , and the substance, which has been named cicutine, 
and its glucoside do not therefore exist. The substances extracted 
from C. virosa are very readily oxidised by enzymes, yielding at 
least two resinous products, which still possess to a large extent the 
toxic properties of the extract. Two toxic substances are isolated, 
dcuioxin, a yellow, amorphous acidic substance, slightly soluble in 
water, and forming a lead salt, and cicutoxinin, a neutral, less toxic 
substance. Cicutoxin exhibits absorption bands at X 570—640 and 
X 650—680. T - 


Adsorbed Moisture and Water of Crystallisation in certain 
Common Dyes. H. Wales and 0. A. Nelson (J. Amer. Chem. 
Soc., 1923, 45 , 1657— 1666).— Vapour pressure-composition curves 
have been constructed for methylene-blue, the zinc chloride com- 
pound of methylene-blue, crystal-violet, rosanifine hydrochloride, 
pararosaniline hydrochloride, erythrosine, and tartrazine for the 
purpose of ascertaining whether the water present in these dyes is 
adsorbed or is held as water of crystallisation. Crystal-violet an 
tartrazine alone furnish evidence of the existence of hydrates. 
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the case of the former dve, the vapour -pressure curve at 26° 
, indicates the existence of hydrates containing 9, 6, 4-, 3, and 2 
’molecules of water, respectively, whilst tartrazine, which appears 
to form hydrates containing 14, 10, 6, and 3 molecules of water, 
apparently exists, after exposure to the air, as a hexahydrate. 
In the case of erythrosine, which is generally assumed to exist 
as a monohydrate, no indication of the existence of a hydrate could 
be found, but evidence is obtained that the equivalent of 1 molecule 
0 f water in erythrosine is present as part of the molecule and a 
, new hypothesis of the structure of this compound is put forward 

J.F.S* 

The State of Methyl-orange and Methyl-red at the Transi- 
tion Point. A. Thiel and A. Dassler (Ber., 1923, 56, [B] f 
1667—1671).—' The isoelectric points of these ampholytic indicators 
were determined by solubility methods and checked against indi- 
cators of known p B . The isoelectric point of methyl-orange (the 
free acid) lies at p B = 1*7 ; for methyl-red it lies at p u = 3-7. It is 
pointed out that both these indicators change into a deep red form 
in strongly acid solution. Formulae are suggested to represent the 
various changes involved. H. H. 

Furfurylidene- and Bifiirfxirylidene-4-methylci/clohex- 
anones. (Mlle) N. Wolff (Com.pt. rend., 1923, 177, 197 — 199; 
cf. A., 1922, i, 668).— 4-Methylcyclohexanone condenses with one 
molecule of furfuraldehyde in presence of sodamide to give 2 -furfur- 
yliden e-i-methylcydohexa non e , pale yellow crystals, m. p, 43°, and 
with 2 molecules of furfuraldehyde, in presence of sodium methoxide, 
to give 2 : MifurfurylifoneA-methylcyclohemnorie, yellow needles 
m. p. 94°. E. E. T. 

Sulphoacetic Acid as a Condensing Agent. V. Prepara- 
tion of 2 : 4 : 6-Trimethylpyrylium Perchlorate from Mesityl 
Oxide. Wilhelm Schneider and Alfred Sack (Ber., 1923, 
56, [jB], 1786 — 1787). — 2 : 4 ; 6-Trimethylpyrylium perchlorate, 
m. p, 242° (decomp.), is more conveniently prepared from mesityl 
oxide, acetic anhydride, and sulphuric acid monohydratc than from 
2 : 6-dime thylpyrone, according to the method of Baeyer and 
Piccard (A., 1911, i, 901). H. W. 

Flavonols and Anthocyanins. Kurt Noack (Z. Bot., 1922, 
H, 1—74; from Chem . Zentr., 1923, i, 964.) — Flavonols occurring 
in the green parts of plants can be changed by reduction into 
anthocyanins. Formation of anthocyanin is associated with 
inhibition of assimilation or injury to chloroplasts. In normally 
assimilating cells, formation of anthocyanin from flavonols already 
present does not take place. In the system anthocyanin-flavonol, 
equilibrium is normally on the side of the flavonol. Anthocyanins 
are not attacked by emulsin. Cyanin, pelargonin, malvin, and 
chiysanthemin are readily decomposed by Aspergillus tannase into 
anthocyanidin and sugar. Mecocyanin is less readily decomposed, 
whilst violamin is unattacked. Flavonols are also decomposed by 
tarmase, Cyanidine chloride, when heated with hydrochloric acid 
anc * a little formaldehyde, condenses to form a substance which is 
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similar to the tannin red obtainable from certain plant extracts 
which do not contain antbocyanins. G. W. R. 

Xanthyl Derivatives of Amino-acids. R. Fosse, Ph. Hag^e 
and R. Dubois ( Compt . rend., 1923, 177, 331 — 334).-— Vario^ 
compounds containing one or more amino-groups have been con- 
densed with xanthhydrol ; an amino -group condenses with the 
hydroxyl group of xanthhydrol, water being eliminated. Ethyl 
hydantoate with xanthhydrol gives ethyl xmthylhydantoate, needles 
m. p. 201*5° {potassium salt described). Ethyl carbamidotsohexoate 

gives ethyl xanlhylcarbamidoisohexoate, white crystals, m. p. 

163°, whilst hydantoamide gives xanthylhydantoamide , m. p., accord- 
ing to speed of heating, 228° to 244°. Hydantoylhydrazide (m. p 
according to speed of heating, 172° to 177° ; obtained by the action 
of hydrazine on ethyl hydantoate) condenses with xanthhydrol to 
give dixanthylhydantoylhydrazide,m . p., according to speed of heating 
206° to 217°. E.E.T. 

Xanthylallantoin. R. Fosse and A. Hieulle ( Compt . rend. 
1923, 177, 199—202 ; cf. this vol., i, 860, and preceding abstract).— 
Xanthhydrol precipitates allantoin from very dilute solutions (diluted 
acetic acid) as xanthylallantoin, condensation occurring between the 
hydroxyl and amino-groups in the two compounds respectively. 
The product cannot be confused with xanthylcarbamide. It melts 
at 214 — 215° {becoming coloured at 210°) and is soluble in 
boiling methyl alcohol. On grinding with normal potassium 
hydroxide and then diluting, it affords a solution from which 
acetic acid precipitates xanthylallantoin. On keeping, or warming, 
the alkaline solution, potassium xanthylallantoate separates. Hot 
concentrated hydrochloric acid converts xanthylallantoin into the 
chloride of the kydrol and allantoin, which then undergoes hydrolysis. 

E. E. T. 

Preparation of Heterocyclic Compounds of the Naphthalene 

Series. Hermann Staudinger (Swiss Pats. 92688 and 93486— 
93489 ; iromChem. Zentr., 1923, ii, 573). — p-Naphthol, p-thionaphthol, 
or a p-A-monoalkylaminonaphthaiene, monoarylalkylaminonaphtha- 
lene, or arylaminonaphthalene, is allowed to react with oxalyl 
chloride in the presence of diluents or condensing reagents such as 
carbon disulphide, benzene, aluminium chloride, or sulphuric acid. 
The diphenyidi-imidochioride of oxalic acid may be used in place 
of oxalyl chloride. p-Naphthol and oxalyl chloride give $-napkha- 
furan- 1 : 2 -dione, a yellow, crystalline powder, m. p. 183° (decomp.). 
fi-Thionaphthol similarly gives fi-naphlhathiofuran-l : 2 -dione, a ied 
crystalline powder, m. p. 153°. fi-Ethylnaphthindde-l : 2-dione, 
from $-ethylaminonaphthalene and oxalyl chloride, is a red, crystal- 
line powder, m. p, 174°. fH - Benzylnaphthi ti dole - 1 : 2-dione, has 
m. p. 185° and $-phenylnaphthindole-l : 2-dione, m. p. 227°, are Ted, 
crystalline powders. G. W. R- 

New Derivatives of Synthetic Adrenaline (Suprarenine). 
Casimir Funk and Louis Freedman [ J . Amer . Chem. Soc. } 1923, 
45, 1792—1795).— The action of boiling dry ethyl-alcoholic hydrogen 
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chloride on (•-adrenaline hydrochloride gives the aliphatic ethvl 
ether r-p ; 3 : i^h^roxyphpn^.eJUxyethylmethylamine hydro - 
dtonie, white crystals m p. 169°, in 65% yield, whilst with methyl- 
alcoholic hydrogen chloride the corresponding methyl ether, white 
rectangular prisms, m. p. 175°, is produced in 26% yield* .Both 
compounds give the same colour reactions. Addition oibferric 
chloride gives a dark green coloration, passing to maroo&ned on 
keeping or addition of ammonia. An orange-red coloration is 
produced on addition of sodium acetate and mercuric chloride in 
aqueous solution, The free bases oxidise readily in the presence of 
alkali. During the preparation of the ethyl ether, diadrenaline ether 

¥ rMdt, 0(OT[C 6 H ? (OH,^CH,N H .i,HCl), thin, 
prisms, m. p. 180—183 , is formed as a by-product. It gives a deep 
green coloration with ferric chloride, changing to reddish -violet and 
violet on keeping, or addition of ammonia. With sodium acetate 
and mercuric chloride, a greyish-blue precipitate is formed, which 
darkens on keeping. With ammonia, a grey precipitate is formed 
which dissolves in excess of ammonia, giving a purple solution’ 
With phosphotungstic or phosphomolybdic acid, a greyish-white 
precipitate is formed. g ^ 

Preparation of Acetyl Compounds of Quinine Aromatic 
Hydroxycarboxylates. Farbenfabriken vorm. Friedr Bayer 
& Co. (D.R.-P. 365682; from Chem. Zentr ., 1923 ii 916* c f 
Merck, Diehl, and Mayen, A., 1922, i, 46).— Quinine aromatic 
hydroxycarboxylates are acetylated by the usual methods. Quinine 
o-acetoxybenzocUe hydrochloride is prepared by the action of acetyl 
chloride on (juinine salicylate. Quinine o-oceioxybenzoote is a 
light-coloured, resinous substance. By heating quinine 3 -hydroxy- 
m-tolnate (white platelets, m. p. 145°) with acetic anhydride, quinine 
'lacetoxy-m-tduate is obtained; it forms small crystals, m. p 169° 

G. W. R. 

Dimethiodides in the Eserine Series. Max Polonovski and 
Michel Polonovski (Comyt. rend., 1923, 176 , 1813—1815; cf. 
this vol., i, 700).— Attempts to obtain dimethiodides were successful 
with eseroline, eserethole, and eseretholemethine, but failed in the 
case of eserine itself. In no case is the fixation of the second mol 
of methyl iodide complete. On the other hand, the dihydro- 
denvatives, especially those of the raethine bases, give almost 
quantitative yields of stable dimethiodides. Bikydroeserinemethine 
memodide , C 16 H 25 0^N s ,2MeI,H 2 0, and dikydroeserethdemethine 
dimtkodide, C 16 H 26 0N 2 ,2MeI,H 2 O, are not attacked by dilute 
alkalis; hydrogenation has thus increased the basicity of the pyrrole 
nuc eus. These substances were not obtained pure by the ordinary 
methods, but in presence of sodium ethoxide and excess of methyl 
de crystalline products were formed. Eseroline yields an 
optically inactive dimethiodide, m. p. 235°; the same substance is 
rned by using eserine or the methyl ester of eseroline as the 
m PMjt, thus indicating that the final product contains a 
yated hydroxyl group. A further method of preparation is 
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from eseroline monomethiodide wider similar conditions. This 
dime tfaiodide is apparently identiceihwith that described by Stedman 
( T 1021 U 9 891); the authors/however, assign to it the formula 
C,JI,ANJ 2 or CuH^OjNjLj. Sserethole yields an homologous 
dimethiodide, m. p. 207 s , contaibing one more OH* group, wd 
eseret&Oiemethine gives an identical derivative showing that in the 
proce& of exhaustive methylation intermediate formation of the 
methine base occurs with subsequent iodomethylation. H. J. E. 

The Alkaloids of the Calabar Bean. IX. The Nature of the 
Third Nitrogen Atom in Eserine. Max Pqlonovski and Michel 
Polonovski {Bull Soc. chim 1923, [iv], 33 970-977)^- This paper 
is mainly identical with that, abstracted m this vol., l, 700. a-Esere. 
tholemethine methiodide is now stated to have m. p. 140—141°, 
By reduction with zinc and hydrochloric acid, etheserokne gives 
KydroetheseroUne . , a neutral oil with « D ~30 in 95 / 0 alcohol, 
c —0*07 ; this gives a methiodide with a D — 20 in water. H. H. 

The Alkaloids of the Calabar Bean. X. The Di-acid Nature 
of Eserine Derivatives. Dimethiodides. Max Polonovski and 
Michel ‘Polonovski {Bull. Soc. chim,, 1923, [iv], 33, 977—988; 
cf preceding abstracts and T., 1923, 123, 758).— The fact that 
eserine, eseroline, eserethole, and eseretholemethine do not form 
dimethiodides, although they contain two basic nitrogen atoms in 
the molecule, is explained by the insolubility in methyl iodide of the 
monomethiodides first formed. By working m methyl-alcohoHc 
solution it is possible to increase the absorption of methyl iodide and 
to obtain products corresponding with mixtures of mono* and di- 
methiodides. The dihydro-derivatives of these compounds, on the 
other hand, form stable dimethiodides with ease. If methylation is 
carried out in a sealed tube in the presence of sodium ethoxide, it is 
found that eserine and its derivatives give dimethiodides, and, m 
addition, add on two methyl groups and one hydroxyl group 
Thus dihydroeseroline, dihydroeserine, or their metlime bases, all 
give a dimethiodide which crystallises in colourless needle^ imp. 
205“. Htt 

Preparation of Keto Derivatives of the Morphine Serws. 
Knoll & Co. (D.R.-P. 365683; from Chem. Zentr.; 1923, u, 916- 
917-1 —Morphine or its alkyl ethers are hydrogenated in the presence 
of acids and comparatively large quantities of catalysts such as 
palladium or platinum or their salts. The reaction 
simultaneous hydrogenation and rearrangement of the alcohol 
hydroxyl group to form a keto group. The morphmel:flofca-"«C'f 
Z^JtiFn c£ 7 H 19 0,N has m. p 262-263“. With hydro*?- 
aminT sulphate, it gives an oxime which forps crystals ^ | 

above 234°. The semicarbazone has m. p above 250 . By m 
ation of the morphine keto base, the codeine kdo base, 
lg obtained ; it has m. p. 193 — 194° ; the oxime has m, P; ’ 

th e semicarbazone has m. p. 247-248°; 

273°. The bases give salts with acids such as diethylbarbitun ^ 

and diallylbarbituric acid. 



ORGANIC CHEMISTRY. 


L 941 


preparation of Halogenoethyl Morphines. Georg von 
Kjbbeszty and Emil Wolf (Austr. Pat. 88673 ; from Chem. Zentr 
1923, ii, 809).— Morphine and alkali alkyloxides are treated with 
halogenoethyl esters of an arylsulphonic acid. For example, a 
solution of morphine in ethyl- alcoholic sodium ethoxide is added 
slowly at 20—25° with shaking to an ethyl-alcoholic solution of 
chloroethyl benzenesulphonate. Chloroethylmorphine has m. p. 
75 °, At higher temperatures it solidifies and has a second m. p. 
105 ° The hydrochloride is crystalline and has m. p. 150 — 151°. 

G. W. R. 

Strychnos Alkaloids. XXXIX. The Violet Sulphite from 
Cacotheline and other Derivatives Thereof. Herman n Leuchs 
an d Walter Hempel [Ber., 1923, 56, [£], 1775 — 1780). — 
Cacotheline, C 21 H2i0 7 N 3 ,HNO^ is converted by aqueous sodium 
sulphite under definite conditions into a nitroquinol sulphite, 

C H 21 0 7 N 3j H 2S0 3 , dark violet P^telets. The presence of a 
carboxyl group is proved by the formation of a monomethyl ester, 
q W 25 O 10 N ? S, bluish- violet prisms. The violet sulphite is oxidised 
by ferric chloride to a nitroquinone sulphite , C 2 ,H 21 O 10 N 3 S, which is 
reconverted into the initial material by sulphurous acid. The 
nitroquinone is reduced by tin and hydrochloric acid to the sulphite 
of the aminoquinol, C^iHjjaO-jNgS, prisms (corresponding hydro- 
chloride, colourless prisms or needles). Oxidation of the violet 
sulphite dissolved in ammonia by means of air leads to the formation 
of the oxide of the nitroquinol sulphite, C 21 H 2l Oi 1 N 3 S, yellowish- 
brown plates, which is transformed by methyl alcohol and sulphuric 
acid into a substance, C 23 H 27 0 12 X 3 S, colourless, thin prisms or pale 
yellow, quadratic plates or domatic prisms, the formation of which 
appears to be due to the esterification of the carboxy-group and 
I I 

conversion of the group KJ—Q—Ql into C(OH)*C(OMe) ; it is con- 
verted by potassium hydrogen carbonate solution into the mono- 
methyl compound, Cyi^O^gS, colourless, rectangular prisms or 
long needles. 

The following substances have not been described previously. 
The diethyl ester of the nitroquinol of the cacotheline base, 
C 25 H 3 i 0 7 N ? , reddish-violet needles, m. p. 182°, which is oxidised 
by air to the monoethyl ester of the quinone, small, yellow prisms, 
which become discoloured, but do not melt above 180°; the 
dimethyl ester of the nitroquinol, reddish- violet prisms, m. p. 211° 
(decomp.) after softening at 170°, and the monomethyl ester of the 
cacotheline base, dark yellow needles* the metho - 

sulphate of the nitroquinol dimethyl ester, violet 

needles and the corresponding methiodide, C^H^O-Ngl, dark 
violet needles, and methocMoride, CtoHgnCLNgCl, reddish-violet 
needles. H. W. 

Strychnos Alkaloids. XL. Esterification of Brucinonic 
and Related Acids. Hermann Leuchs and Werner Gladkorn 
{Ber., 1923, 56, [B], 1780— 1785).—During the oxidation of brucine 
to brucinonic acid it has been assumed (A., 1908, i, 663) that a 
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group, -CH:CH-, is transformed into two carboxvl groups one 0 f 
which is free whereas the other is neutralised within the molecule 
Further attempts to prove the presence of the second carboxyl 
group are now described. 

The crystalline lead salt, when prepared according to different 
methods, is derived invariably from the monobasic acid. 

Brucinonic acid is converted by treatment with methyl alcohol 
and hydrogen chloride into methyl brucinonaie , long 

prisms, m. p. 221— 224°, and further apparently into the dimethyl 
ester the amorphous chloroplatinate of which gives analytical 
results approximating to those required by a derivative of the 
dimethyl ester hydrate. The oxime of brucinonic acid, on the 
other hand, gives a monometkyl ester, C^H^OgN,, hexagonal 
leaflets, m. p. 265° (decomp.), [oc] l J-f81*7° in glacial acetic acid 
solution (a hydrated form, needles, is also described) and a di- 
methyl ester hydrate, short prisms, m. p. 144 — 146° after 

softening at 140° (hydrochloride, C 25 H 3 _,OftN 3 ,HCl, colourless, 
rectangular leaflets; metkiodide, C 26 H 34 0 9 NaI, ^Imirless leaflets 
or oblique prisms, m. p. 185—187° [decomp.] after softening at 175°); 
the possibility that the group ;N*CO is converted into :NH/C0 2 H», 
with the formation of a new carboxyl group, renders the demonstra- 
tion of the presence of the original second carboxyl group uncertain. 
The ethyl ester of brucinonic acid oxime, C^H^OgNg, crystallises in 
long, thin prisms, m. p. about 280° (decomp.) after darkening at 
260°. The monomethyl ester is transformed by hydrazine hydrate 
into the hydrazid !e of brucinonic acid oxime, lustrous 

leaflets, m. p. about 265° (decomp.) after darkening at 245°, which 
is converted by sodium nitrite into the corresponding azide \ the 
latter substance when treated with water at 100° gives nitrogen, 
formaldehyde, and a neutral compound, lustrous 

needles which soften without melting at 210—290°. 

Dihydrobrucinonic acid is converted by gentle esterification into 
the corresponding monoethyl ester, C^HgoOgNg, prisms, m. p. 
227—229°, and methyl ester, short prisms, m. p. 223— 

224° (a hydrated form is also described). More energetic treatment 
of the acid with methyl-alcoholic hydrogen chloride gives dimethyl 
brucinonate hydrate, which is characterised by, the crystalline 
metkiodide, C 26 H 35 0 9 N 2 I, colourless, domatic prisms, m. p. about 
165° (decomp.), and the hydrochloride , C^HggOjNj.HCl, transparent 
plates, m. p. 175 — 176° (decomp.). 

Brucinolic acid is transformed similarly into the monoethyl ester, 
(l^OA, colourless, rectangular leaflets, m. p. 121—123 
(which is converted by alcoholic hydrogen chloride into brucinolone- 
b) and the monomethyl ester, C M Ho 8 0 8 N a , hexagonal plates, m. p 
205—207° after softening at 200*. The metkiodide of fomeM 
brucinolate hydrate, C 2 ,H. 5 0jNjI, small leaflets, has m. p. 140-114 
(decomp.) after much - softening at 128°. vv ’ 

Taxine. II. E. Winterstein and A. Gtjyer (2. physid- 
Chem 1923, 128, 175—229 ; cf. A., 1922, i, 572 ).-The quantity 
of taxine which may be extracted from the yew, Taxus (xuxm, 
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apparently independent of the locality in which the tree is grown, 
although male trees contain on the average about twice the amount 
present in female trees. The boughs and young sprouts contain a 
y er y small amount. 

It has not yet been possible to obtain taxine, C 37 H 31 0 10 N, in a 
crystalline condition. When distilled, it yields a small quantity of 
cinnamic acid, and on distillation with zinc dust styrene is obtained 
and when oxidised, benzoic acid, formaldehyde, cinnamic acid, 
acetic and oxalic acids are formed. Nitric oxide passed into an 
ethereal solution of taxine produces a mixture of the nitrate and the 
nitrite. When methylated with methyl iodide, a methiodide 
C 37 H u O 10 N,MeI, is formed, m. p. 123—125° ; it is a rather unstable 
product which could not be obtained crystalline. When treated 
with water, or, better, with sodium hydroxide solution, this 
methiodide decomposes, forming trimethylamine and an amorphous 
compound of the formula a white powder, m. p. 120— 

140°, which on distillation or on treatment with acid yields cinnamic 
acid, and on oxidation with permanganate, benzaldehyde and 
benzoic acid, whilst by the action of sodium hydroxide solution in 
the cold, acetic and cinnamic acids and an insoluble product are 
formed. Taxine itself, when treated with sodium hydroxide 
solution, yields 1 molecule of acetic acid, a little cinnamic acid, and 
a basic amorphous compound containing nitrogen. If this com- 
pound, or taxine, is heated on the water-bath with 5% sulphuric 
acid for ten hours, a crystalline compound, C n H 15 0 2 N, is obtained; 
hydrochloride, ^HjsOjjN-HCI, m. p. 173—174° {decomp.) ; hydro- 
bromide, needle**, m. p. 183°; chloroaurate, yellow needles, m. p. 
135—136°; chloroplatinate, m. p. 208—210°. This compound, com- 
pact, spear-shaped crystals, yields, when heated, cinnamic acid and 
trimethylamine, and when oxidised benzoic acid and bcnzaldehyde 
and is probably (3-diraethylamino-p-phenylpropionic acid. The 
following formula is suggested for taxine : 

NMeo-CHPh-CH^CO^G^H^Oe'OAc. 

Substances different from those obtained by chemical means are 
produced from taxine by bacteria. The physiological properties 
of taxine have been further investigated. W. 0. K. 

Some Derivatives of Pyrrole. H. Fischer and K. Schneller 
(Z. physid. Chem 1923, 128 , 240— 253).— 3-Acetyl-2 : 4-dimethyl- 
pyrrole reacts with chloroacetonitrile in ethereal solution in presence 
of hydrogen chloride to yield an imino-compound, which when 
treated with water yields 3-aedyl-5‘chloroacetyl-'2 : 4-dimethylpyrrole, 
colourless leaflets with a silky lustre, m. p. 173°. This compound, 
when treated with alcoholic ammonia, is converted into 3 -aceiyl- 
^minoacdyU 2 : l-dimethylpyrrole, yellow crystals, which decom- 
poses without melting, and when treated with alcoholic dimethyl- 
&mme, is converted into 3-acetyl- 5 -diinethyla7ninoacetyl-2 : 4-dt- 
Mhylpyrrde, fine needles, m. p. 104°. Similarly, ethyl 2:5- 
pimethy IpjyTTole - 3 . carboxylate condenses with dichloroacetonitrile 
p yield ethyl i-dichloroacetyl-2 : 5 -dimethylpyrrole - 3 - carborylate , fine, 

ite needles, m. p. 17 1°, and with methyl cyanoacetate to yield 
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methyl &carbeihoxy-2 : i-dimdhylpyrrole-S-aeetate, C 13 H| 7 O fi N 8 jii 
needles, m. p. 124°, whilst with cyanoacetic acid a similar condej/ 
ation takes place, bat carbon dioxide is evolved and ethyl 5-acetvl 
2 : 4-dimethylpyrrole- 3-carboxylate is formed. From carbon*! 
chloride and ethyl 2 : 4-dimethylpyrrole-3-carboxylate in toluef 
solution, 3-carbethoxy-2 : 4-dimethylpynole- 5-carboxyl chloride, co] ou 6 
less leaflets, m. p. 192°, is obtained. If ethyl 3-carbethoxy-2 •/ 
dimethylpyrrole -5- acetate is warmed with hydrazine hydrate 
Z-3'~carbethoxy-2' : 4' - dimethyljn/rrylpyrazol - 5 - on e, 5 

NH— N SPtO ^CMe-C-C0 2 Et 
CO-OT 2 >C0< NH-CMe 

is formed, fine, silky, colourless needles, m. p. 268°. 

If the imino-hydrochloride from ethyl 5-benzoyl- 2 : 4-dimethv}. 
pyrrole-3 -carboxylate is heated in alcoholic solution and froehfv 
prepared sodium amalgam added, phenylbis-Z-carbethoxy-2 : 44 

methylpyrrylmethane , CHI > h(c<^ e _*n^2 Et )^ ^ formed, 

less leaflets turning red in the air, m. p. 182°. 

Diazotised benzidine condenses with ethyl 2 : 4-dimethylpyrrole. 
3-carboxylate to yield an orange-red dye, m, p. 239°, and with 
3-acetyl-2 : 4-dimethylpyrrole to yield a light orange dye, m, p 
298°. Tetramethyl-pp'-diaminobenzhydrol condenses on tWboili™ 
water-bath in presence of potassium hydrogen sulphite with ethvl 
2 : 4-dimethylpyrrole-3-carboxylate to form 3-carbethoxy-2 ; 44'. 
methylpyrrylbis-ip-dimethylaminophenylmethane, 

COjEt CM^SH >C ' CH<C6H4 ' NMe2)a ' 

colourless leaflets from alcohol, m. p, 176°, and with ethyl 2:54 
methylpyrrole -3-carboxylate, and with 3-acetyl-2 : 4-dimethyl, 
pyrrole to form similar compounds, m. p. 142° and 165°, respectively. 

An attempt to prepare |3-acetic-£'-methyl maleic anhydride by 
the condensation of acetylsuccinic acid and potassium cyanide did 
not lead to the desired result. Instead, carbon dioxide was 
eliminated and dimethylmaleic anhydride was formed. W. 0. K. 

Some Pyridine Derivatives of Iridium. II. Mabcbl 
DkiiriNE {Ann. Chim., 1923, [ix], 19, 145—179; of. this vol., i, 
480). — Potassium iridotetrachioro-oxalate, prepared according to 
Vezes and Duffour’s method (A., 1909, i, 762), experimental details 
of which are given, was used as a starting-point for new substitutions. 
Difficulties were experienced in preparing potassium fratw-iridodi- 
chlorodioxalate, and investigation showed that this substance is 
always formed as a by-product in the preparation of the cw-isomeride, 
whilst it may also be obtained by intramolecular transformation of 
that substance. Experiment showed that, in the former case, each 
of the two isomerides is formed directly, no subsequent transforma- 
tion taking place. The cis- may be converted into the fww-fonn 
by heating at 130° for one hour in the presence of potassium chloride, 
but the proportion of the substance which undergoes the change is 
small. The product, 'potassium tro.n&anMichlorodio^^ 
forms either large, ruby*red, monoclinic 
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eedles, or- flattened, triclinic prisma. Both crystalline forma are 
hvdrated to the same extent ; the monoclinic crystals are deposited 
[temperatures above 40°, and in solution this form appears to be 
^verted into the triclinic variety at about 30°. In the solid state, 
^ever, it is stable at the ordinary temperature. Although the 
■ an d /fa««-isomerides are similar in colour, the former possesses 
^ solution twice the colour intensity of the latter for equal con- 
centrations. Solutions of the two substances, which are equal in 
depth of colour, exhibit identical absorption spectra. The change 
from cis- to tram - -configuration is reciprocal, but only takes place 
slowly in either direction. The resolution of the cis-isomeride into 
its optically active components was effected by means of the 
strychnine salts. Solutions of the separated components were 
kept for three years, when the Icevo-iovm was found to have main- 
tained its activity in full, whilst that of the dextro-torm had some- 
what diminished. This is considered to indicate the great stability 
0 f the molecule built up on a central iridium atom. Potassium 
^rw-dioxalodipyridineiridiate forms sulphur-yellow, octahedral 
crystals containing at least 6H 2 0, which rapidly effloresce, becoming 
yellowish-white and opaque. From hot concentrated solutions, 
crystals containing 2H 2 0 are deposited in the form of characteristic 
monoclinic needles. This substance may be transformed into the 
red tetrachlorodipyridine compound by the action of aqua regia, 
whilst with hydrochloric acid it yields a mixture of (a) two slightly 
soluble and (5) four readily soluble substances. The former consist 
of iridium aquocfUorodipyridine oxalate, Ir(C 5 H 5 N) 2 (H 2 0)Cl(C 2 0 4 ), 
pale chamois-yellow needles, and iridium diaqu od i chlorod.ipyrid.in t 
diptpdinotetrachloride, [Ir(C 5 H 5 N) 2 Cl 4 ][Ir(C 5 HrjN) 2 (H 2 0) 2 Cl 2 ], rosy, 
orange crystals, which are hydrolysed by boiling water and con- 
verted by ammonia into ammonium dipyridmotetraehloroiridiate 
and dichloroaquodipyridinoiridic hydroxide. The latter include 
iridodichlorodiaquodipyridine chloride and potassium hydrogen 
oxalate, with traces of potassium pentachloropyridineiridiate and 
pyridine hydrochloride. In a discussion of the mechanism of this 
reaction with hydrochloric acid, the author draws the conclusion 
that the pyridine groups are highly resistant to attack, and are not 
changed in position in the series of reactions involved. 

The entry of a third molecule of pyridine into iridium dipyridino- 
tetrachloride is only effected after heating for four hours at 130° in 
a sealed tube. Iridium 1:2: 6 -tripyridinolrichloridt, Ir(C 6 H 5 N) 3 Cl 3 , 
yellow crystals, may be separated from its isomeride iridium 1:2:3* 
tripyridinotrichloride , yellow needles, which is formed simultane- 
ously, by fractionation with chloroform, in which the former is 
considerably more soluble. 

A general discussion of the application of Werner's co-ordination 
theory to the author's work is appended. H. J. E. 

The Action of Benzaldehydes on Free o-Aminophenyl- 
acetic Acid. P. W. Neber and E. Rocker ( Ber 1923, 56, [ B ], 
1710—1716). — In a recent communication (A., 1922*, i, 545), the 
condensation of o-nitrobenzaldehyde with o-ammophenylacetic acid 
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to form o'-nitrobenzylidene-o-aminophenylacetic acid has been 

described. The new acid passes by loss of water into a compound 
which has been formulated provisionally as a quinoline derivative. 
The unexpected properties of the latter substance have necessitated 
a revision of the reaction (effected with the more readily obtained 
benzyl idene compound). The products are shown to be derivatives, 
not of quinoline, but of oxindole. The initial formation of o'-nitro- 
benzylidene-o-aminophenylaeetic acid is confirmed. The acid 
when melted or heated in glacial acetic acid solution or in alcohol 
loses o-nitrobenzaldehyde and forms oxindole ; the latter substance 
reacts with the liberated aldehyde to give 3-o-nitrobenzylidene. 

Benzylideneoxindole , sulphur-yellow needles, m. p. 176°, h 
obtained directly when benzaldehyde and o-aminophenylacetie acid 
are heated at 120 — 130°, without solvent, in boiling glacial acetic acid 
or in alcohol containing a little piperidine. It is converted by 
cautious treatment with barium hydroxide into a-o-aminoyhenyl 
cinnamic acid, CHPh:C(C 6 H 4 *NH 2 )*C0 2 H, m. p. 131°, the constitu- 
tion of which is established by its production from a-o-mtrophenyl. 
cinnamic acid (cf. Borsche, A,, 1910, i, 35). <x.-o-2- NapfUJudazophnyl 
cinnamic acid , C 25 H lfl 0 3 N 2 , coarse, dark red crystals, incipient 
decomp. 215°, is described. a-o-Aminophenylcmnamic acid con- 
denses with o-nitrobenzaldehyde to give *-o' -nitrobemylideM-o. 
aminophenylcinnamic acid, pale yellow needles, m. p. 157 after 
softening at 154°. 

Mixtures of molecular quantities of o-ammophenylacetic acid 
and ro-nitrobenzaldehyde, when heated at 150° or in boiling alcoholic 
solution in the presence of piperidine, give two products, golden- 
yellow leaflets, m. p. 227°, and slender, sulphur-yellow needles, 
m. p. 204°, whereas, according to Bagard and Wahl (A., 1909, i, 
330, 735), m-nitrobenzylideneoxindole has m. p. 255 — 257°.^ 3-p- 
Nitrobenzylideneoxindole forms coarse, red crystals, m. p. 229° after 
softening at 227°. o'-Acetylaminobenzylidene-o^aminopenylacetic 
acid , colourless crystals, m. p. 143°, is converted at 145-150“ oi in 
boiling glacial acetic add solution into 3-o -acetylaminobenzyUikM- 
oxindole, small, pale yellow needles, m. p. 221°. o'-Ghfaobenzyhden- 
o-aminophenylacetic acid, colourless needles, m. p 127 S-o-cMm- 
benzylideneoxindole , lemon-yellow needles, m p 178 , 3 m 
benzylideneoxindole, yellow needles, m. p. 166“, f'.chlortienzyhdm- 
o-aminophenylacetic acid, colourless crystals, m. p. \LL , ana J-p- 
Morobenzylideneoxindole, sulphur-yellow needles, m. p. 1» 
also described. 

Preparation of Derivatives of 2-Methylquinoliue. Ks® 

& Oo (D.R.-PP. 363582 and 363583; from Chem. «’*■’ 
1923, ii, 915).— Ketone anils are heated with or withou 
addition of condensing reagents or primary aromatic amin 
heated with ketones in the presence of catalysts such as the y 
chlorides, of 'the corresponding primary aromatic 
chloride, or iodine. The ketone anils used, or formed by w » 
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reaction, decompose with evolution of a hydrocarbon and formation 
0 f 2 : 4 -dialkylqmnolines. By heating acetone anil, or acetone, 
aniline, and aniline hydrochloride in the presence of condensing 
reagents, 2 : 4- dimeihylquinoline is obtained, with evolution of 
methane; it has b. p. 143°/15 mm. Similarly, from methyl ethyl 
ketoneanil 2- methylA-ethylquindine , b. p. 150—153714 mm., is 
obtained with evolution of ethane. From the condensation product 
of acetone and p-toluidine, 2:4; 6- trimethylquinotine , b. p, 146 — 
148°/13‘5 mm., m. p. 65*5°, is obtained. Acetophenoneanil gives 
^ph^yl‘2-fn^hylguinoline with formation of aniline and benzene; 
it has m. p. 104°. G. W. R. 


Benzopolymethylene Compounds. IX. Further Cyclic 
Analogues of Atophan. Julius von Braun and August 
Stuckenschmidt ( Ber 1923, 56 , [5], 1724— 1729) —Whereas 
tetrophan, obtained from isatin and 1-keto-l : 2 : 3 : 4-tetrahydro- 
naphthalene and its dihydro-derivative resemble strychnine in 
physiological action, the corresponding compound from ac-hydrindone 
is inactive. It appears, therefore, that the naphthacridine nucleus 
is the physiologically active component. To test this point, 
benzosuberone has been converted into the ring-homologue of 
tetrophan. Unexpectedly, homotetrophan is found to resemble its 
lower homologue both quantitatively and qualitatively in physio- 
logical action. Its constitution has therefore been examined at 
considerable length, whereby its supposed structure is con- 
firmed. It is possible, therefore, to lengthen the ethylene chain 
in tetrophan without appreciably changing its pharmacological 
action. 


Benzosuberone, prepared according to the method of Kipping, 
Hall, and Hunter (T., 1901, 79 , 602), is reduced by Clemmensen’s 

method to benzosuberane, C 6 H 4 <^ 2 ^^| 2 ^>CH 2 , dj fl 0-9693, 

n v 1-5458. The latter substance cannot be dehydrogenated 
HO C CH *CH 8moothl y by sulphur and only with difficulty 

^ , 2 K-ir IpQ.fl nvirlp^nmnipp nf, TianlifKalpnp 


//\/\ / / 2 by lead oxide-pumice at 700°; naphthalene 

f || y qjj is thereby obtained, but the presence of methyl- 

\/\ J\ J\ 2 naphthalenes could not be detected. Homo- 

I jj tetrophan (annexed formula), almost colourless 
L l needles, m. p. 294°, is prepared by the action 

x / of benzosuberone on isatin in alkaline solution; 

the sodium salt is described. 


y-Phenyl-n- butyl bromide is converted by potassium cyanide into 
y-phenyl-n-valeronitrile, a colourless liquid, b. p. 125- — 126°/13 mm., 
which is hydrolysed by hydrochloric acid at 120° into y -phenyl - 
n-wkric acid y CHMePh-CH 2 ’CH 2 -C0 2 H, a colourless, viscous 
liquid, b. p. 165°/12 mm, y-Phenyl-n-valeryl chloride , b. p. 118 — 
119713 mm., is converted by aluminium chloride in the presence 
01 carbon disulphide into l-ketoA-methyl-l : 2 : 3 : i-tetrahydro- 

naphthalene, C.H.C^™ 6 '^ 8 , b. p. 133—134713 mm. ( semi - 
m rbazone, m. p. 204°), which condenses with isatin in the usual 
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manner to form 4 -meihyltetrophan (annexed formula), pale yellow 
__ nAPHtaa m n. 262°. The latter finhatuu*. • 


ho 3 c 


needles, m. p.'262°. The latter — B 
— /x * more active pharmacologically than tetro. 
Y \/ Vj/ \CHMe phan. It is converted, when heated above its 
\ A A )/\ melting point, into 4-methyldihydronapkth 

VA acridine , a viscous liquid (picrate, m. p. 17 ^ 
^ L ) P-Benzylpropyl bromide is converted mi 
cessively into fi-benzylbutyronitrile, b. p. 121°/13 
mm t and p- bemzylhutyric acid, CH 2 Ph , CHMe‘CH 2 , C0 2 H, 8 - colour, 
less, viscous liquid, b. p. 161°/13 mm. 0 * Benzylbutyryl chloride, 
b. p. 123°/12 mm., is transformed into l-keto-3-methyl-l : 2 : 3 : 4 .’ 
teirahydronapktJialene , b. p. 127 — 128°/13 mm., d™ 1-0747, n” 1-5590 
(semicarbazone, m. p. 177°), which condenses with isatin to form 
3 -methyltetrophan, m. p. 242 — 243 ; the latter substance jg 
physiologically more active than tetrophan. H. W. 


The Constitution of the Dichlorohydroxyethylidenebis. 
nitroanilines. Alvin S. Wheeler and Samuel C. Smith (J. 
Amer. Chem . Soc., 1923, 45, 1 839 — 1 842).—The action of hot 
dichloroacetic acid and phosphorus pentoxide on p-nitroamline, 
o-nitroaniline, or ro-nitroaniline gives, respectively, p-nitrodicUm- 
acetanilide , N0 2 ‘C 6 H 4 -NH-C0-CHC1 2 , pale yellow needles, m. p, 127°, 
o-nitrodicMoroaceianilide, bright yellow plates, m. p. 70—72°, and 
m -nifrodichloroacetanilide, almost colourless needles, in. p. 103°. 
The para-compound appears, together with p-nitroaniline, as a 
decomposition product of the action of hot dilute sulphuric acid 
on the substance previously described (Wheeler and Glerrn, J. 
Elisha Mitchell Sci. Soc., 1903, 19, 63), as having the constitution 
0H*CC1 2 , CH(NH‘C 6 H 4 *N0 2 ) 2 ; the compounds having methoxyl 
(loc. cit .) and ethoxyl groups (Wheeler and Smith, A., 1920, i, 93), 
in place of hydroxyl, give the same products. This reaction 
determines the position of the hydroxyl (alkoxyl) group in these 
compounds, which are now to be represented by the formula 
CCLH-C(0H)(NH*C 6 H 4 'N0 2 ) 2 . An exactly similar constitution is 
ascribed to the oriAo-compounds (loc. cit.), which give o-nitroaniline 
and o-nitrodiehloroacetanilide on treatment with hot dilute sulphuric 
acid. ■ WSN ' 


The Isomerism of the Dinitrobenzidines. Oscar Lisu 
Brady and Gerald Patrick McHugh (T. 1923, 123, 204 1 
2053). 

Preparation of Derivatives of para-Substituted Phenyl- 
carbamides. C. F. Boehringer & Soehne (D.B.-P. -’ fJ 1 '- 1 > 
from Chem. Zentr., 1923, ii, 909 - 910 ).-Derivative 8 of 
substituted phenylcarbamidcs of the general formula 
R'-C 6 H 4 -NR 2 'CO-NH 2 

(where R*=Me or Et and R 1 =Me, OMe, or OEt) are c*toned ^ 
introducing the carbamino-group into bases of the I 


introducing me caroammu-givup “V p aW i 

RH: 6 H 4 -NHRi b y known methods. JV-Methyl-p-phenetidiM J 
potassium cyanate in hydrochloric acid solution yield a- 
p -pheneiylcarbawide ; ii forms prismatic crystals, m. 


137 °. 
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^.Methyl^anisylcarbcmide, from Y-methyl-p-anisidine, forms 
crystals? m. p. 154 . %-N-Methyl-ip-tolylca/rbamide, is prepared from 
^.methyl-p-toluidine and carbamide nitrate, and forms smaU 
needles, m. p. 102—103°. z-ip-Tdyl-n-ethylcarbamide has m. p. 65°. 
The introduction of an alkyl group such as methyl or ethyl into 
the imido-group of a monoarylcarbamide increases both sweetness 
and solubility in water. q w r 

The Ternary System Antipyrine-Caffeine-Water. Migr- 
ate. Robert Kremann and Emmerich Janetzky (. Moncash . 
1923, 44, 49 — 63).— The authors have studied, in the usual manner! 
the above ternary system. Antipyrine and caffeine form only a 
simple eutectic (103°, 13% of antipyrine). Antipyrine and water 
merely give a eutectic at —3*3° (37*5% of antipyrine). Water and 
caffeine monohydrate form a eutectic at —0-4°, 4% of caffeine, 
the transition temperature of caffeine monohydrate-caffeine 
probably being about 61°, since the solubility curve is broken at 
this temperature (31% of caffeine). From the ternary diagram 
constructed, the behaviour, on evaporation, of a mixture of anti- 
pyrine (85%), caffeine (8%), and water (7%) (that is, one having 
approximately the composition of migranine, with added water) is 
discussed. At 78°, such a mixture would deposit antipyrine. By 
isothermal evaporation at water-bath temperatures, antipyrine 
separation w F ould continue, until the solution acquired the com- 
position, antipyrine 81-5, caffeine 13, and water 5-5%. After this, 
as water was lost, the eutectic mixture of antipyrine and caffeine 
would separate. 

Migranine consists, chemically, of a mixture of caffeine (8-2%) 
and antipyrine (89*4%), together with small quantities of citric acid 
(0*56%), combined with the antipyrine. Physically, it consists of 
the crystalline caffeine-antipyrine eutectic, in which are embedded 
crystals of antipyrine and of the ternary eaffeine-antipyrine-anti- 
pyrine citrate eutectic (cf. A., 1920, i, 570). E. E. T. 

Preparation of Halogen-substituted Barbituric Acid Deriv- 
atives. Hermann Staudinger (Swiss Pats. 93435 and 93749; 
from Ckem. Zentr 1923, ii, 748). — Diallylbarbituric acid or ethyl- 
allylbarbituric acid is treated with hydrobromic acid, preferably 
in the presence of diluents. The hydrogen bromide is added 
directly to the double linking in the side -chain with formation of 
the corresponding bromopropyl derivatives. For example, by the 
action of 25% hydrobromic acid in acetic acid on diallylbarbituric 
acid under pressure at 90 — 100°, di - $-brotnopropylbarbit u ric acid is 
obtained. It is a microcrystalline, white powder with m. p. 237 — 
-39 . E thyl - [3 -bromopropylbarb ituric acid forms crystals, m. p. 
171 - 17 3°. G. W. R. 

Some Dialky lbarbituric Acids with Tertiary Amino-group- 

“f; Arthur W. Dox and Lester Yoder ( J . Amer. Chern. Soc 

923, 45, 1757 — 1762). — A number of ethyl dialkylmalonates 
e " een prepared in which one alkyl group is ethyl or tsoamyl 
and the other n-propyl with substitution of a tertiary amino-group 
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on the v -carbon atom. From these esters the — «^ UU mg 
barbituric acids have been prepared. The latter, when tested by 
oral administration to dogs, or by intraperitoneal injection of the 
alkali solution into white mice, failed to show the hypnotic effect 
characteristic of the simpler barbituric acids This inactivity i 8 
attributed in some cases to insolubility, in others to a reversal of 
the distribution coefficient between the two solvent*, water and fat 
(or lipoids). , , , ,, 

Ethyl dhyl-y- bromopropylmalon ate is prepared by the action of 
trimethylene bromide in hot benzene solution on ^thesodio -derivative 
of ethyl ethylmalonate, and has b. p. 169 — 174° /20 mm. It reacts 
with diethylamine to give ethyl ethyl -y-diet hylamtn opropylmalonat^ 
a yellow oil, b. p. 143—14976 mm., which is converted by heating 
at 108° with sodium ethoxide and carbamide mto^-ethyl-b-y-diethyl 
aminopropylbarbituric acid, m. p. 165 166 , The following 

compoimds are prepared in an analogous manner. Ethyl eihyl- 
y-aceiariilidcpropylmcUonaie, a viscous, yellow oil, b. p. 244 250°/I7 
mm. 5- Ethyl - 5 -y ^acetanilidopropylbarbituric acid, m. p. 180°. 
Ethyl ethyl-y-aceUrphenetidinopropylmaionate, b. p. 237 — 240°/4 mm. 

acid , m. p. 158—159°. 

Ethyl isoamyl-y~bromopropylin(donate,& viscous oil, b.p. 1 /5 182 /13 

mm. Ethyl yJiethylaminvpropyl iaoamylmatonaU, b. p. 155—16175 
mm. &-y-IXethyl(iininopfopyl~5 m i&OQMy1bQfbitiiTic acid , m. p. 133°. 

Ethyl y^thyhniliywpropyr^oamylmalonate, a yellow oil, b. p. 

194 20T/4 mm. ^y-Ethyhnilinopropyl-iy-^oamylharbitum acid, 

needles, m. p. 135°. Ethyl yAicctophcnetidinopropylimi 
a viscous, yellow oil, b. p. 245—2507 '4 mm. 5-y- Acetopfondidino. 
propyl -5-isoamylbarbituric acid, m. p. 155 . W. S. N. 

The Course of the Bromination of Allyl-substituted Imino- 
barbituric Acids. Otto Diels [with Kurt Werner, Hugo 
Bernhardt, and Rudolf Rohricht] {Anmkn, 1923, 432, 115- 
136).— The condensation of aUylcarbamide with ethyl diethyJ- 
cyanoacetate by heating with sodium ethoxide at 102—105° leads 
to the formation of i-imino-5 : 5 -dietkyl-^aUylbarbitunc acid (l),m. p. 

109°, to which the formula NH<£^ C h[?>C:NH is assigned, in 

preference to the alternative structure, " ti ^CO-N(CjHsr 
It is converted by the action of bromine in cold glacial acetic acid 
solution into the hydrobromide, decomp. 250 , of 4 -brmoimi 
5 : 5 -diethylMlylbarbitunc acid , glistening tab imp. • 
This compound does not contain the original >C.NH g , P> 
because it s not hydrolysed by means of dilute mineral a* 
Moreover, the allyl radicle is intact, since the compound I gm 
N .aUylveronal, long needles, m. p. "9—89. ° n ethewl 

dust in aqueous alcoholic solution. When reduc ^ , . Te5 
solution by the aid of aluminium amalgam, the monobromi 

two products: the primary amine, NH< C0 . N ( Cj H 5 p CH ' *' 
+1H,0, m. p. 131°, and the corresponding secondary a Ico , 
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_1H 2 0, rn. p. 174°. The latter is also formed from the min. 
by the action of nitrous acid or of hot acetic acid, and gives, 
on oxidation by means of chromic acid in warm glacial acetic acid 
solution, jV-allylvcronal^ together with a very small quantity of 
a compound, m. p. 185 . The amine forms an oxalate, and an 
additive cmpmnd> C^H^OjN^PtNCO.H^, m. p. 220°, when 
ground with phenylcarbimide, When the monoimino-compound 
is brominated there is formed, in addition to the bromoimino- 
derivative, a dibromide, C^H^OjjNgBr^ m. p. 120°, which 
is ^garded aS fiy-dibromop ropylcarbamide, 

CH 2 BrCHBr’CH 2 *XH , CO*NH 2 *CO , CEt 2 *CN J for the following 
reasons. It does not suffer hydrolytic fission when treated with 
dilute acids, nor does it give iV-allylveronal when reduced in boiling 
alcoholic solution by means of zinc dust. Actually the latter 
reaction gives a compound, C n H 19 0 2 N 3 , m. p. 120°, which is 
stable to hot dilute acids, and is therefore held to be s -cyanodiethyh 
aatyln-propylearbamide. The dibromide, m. p. 120°, is there- 
fore a derivative, not of the iminobarbituric acid (I), but of the 
isomeric s-cyanodiethylacetylallylcarbamide, 

CH 2 :GH-CH 2 OT*CO-NH-GO‘CEt 2 -CN. 

The action of cold glacial acetic acid on the crude product from 
the condensation of allylearbamide with ethyl cyanodiethyl- 
acetate gives the acetate., +2H 2 0, glistening tablets, decomp. 245°, 
of a base , m. p. 90°, which is isomeric with iminodiethylallyj- 
barbituric acid, into which it passes in the course of a few hours. 
The bromination of the acetate in glacial acetic acid solution does 
not, however, give the same product as when the imino-compound 
is used, but the hydrobromide, m. p. about 265° (decomp.), of a 
mnobromide, thick needles, m. p. 151 — 152°, to which the con- 
CO-CBr 2 -Cn:N. 

stitution N . C H 2 >CH.CH 2 Br is assigned, The production 

of this compound is assumed to proceed through the dibromide 

;co*cevc:nh 

NH*C0— N-CHg’CHBr'CHgBr’ m the forraation of which the allyl 
group is reactive. When it is reduced in aqueous alcoholic solution 
by means of zinc dust, the product is a base, CnH^OjjNg, short, 
hard crystals, m. p. 246°, which is different from either of the pre- 
ceding bases of this composition, and is represented by the formula 
C0°CEt 2 *CH‘NH. 

xCHMe. It is suggested that the isomerism of 

the compound (I) and the base, m. p. 90°, may depend on the 
spatial relationship between the allyl and imino -radicles. 

A further example of the formation, in this series, of a dicyclic 
system is provided by the action of concentrated hydrobromic 
acid on the compound (I). In the cold, a hydrobromide, m. p. 
^ , is formed, from which alkali liberates the original material, 
but if the reaction is conducted at 100°, the product is the hydro - 
bromide, m. p. 285°, of an isomeric base, CnH^OjjNg, in. p. 165°, 
Much is formed by the addition of hydrogen bromide. to the allyl 
group, and its subsequent elimination between this and the imino- 
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radicle. The structure of ^ teonunedwcproductwili h 

K£S >CHM “ - SSfcffi “'*« - 

Msara'SK s sns ss« 

th r“no-5 : 5-diethyl-Z-allylbarbilurie aad, m. p. 257" Mr®. 
bromide decomp, above 255°, is prepared by heatmg allylcarb- 
aS’nd diethylmalononitrile with ethyl-alcoholic sodium ethotids 

at 102 105° ; it is gradually hydrolysed to ^-allylveronal by 

means of cold dilute sulphuric acid. The action of .bromine on & 
“ aqueous suspension of the di-imino-denvative gives ft, 
hudrobromide, decomp, above 210 , of a monobromide, ^li^iANA 
SThich, by analogy with the monoimmo-compound the bromine 
is probably attached to that imino-nitrogen atom which is nearer 
to P the allyl group. In agreement with this view, the action of 
cold concentrated aqueous ammonia on the hydrobromide gm» 
the original di-iminobarbitunc acid. 

The results clearly demonstrate a striking indifference, towards 
bromine of the allyl radicle when in combination with the bar- 
BEia molecule, by reason of which the attempted preparation 
of the Sv-dibromopropyl derivatives has failed. 

Moreover, an effort to prepare such compounds, by condensing 
dihremopiopylcarbamide with diethylmalonomtnle or ethyl cyano- 
diethyl acetate in the presence of alcoholic sodium ethoade at 
Hr'— 105° has also been unsuccessful, because the sodium ethoade 

C^ONjBr, m. p. 146°, apparently the sole product of therewtm 

5 : 5 -Diarylbarbituric Acids. Aethue W. Dox anc 1 Adeu, 
Thomas (J. Amer. Chem. Soc., 1923 >^’ o 1 , ygftl'wl 

ifs “■*“*”* ; 

-^sfa 

and di v -tolylacetamide, white needles m. p. 190 - 

ethyl mesoxalate react in the cold in the pre jj t lustroui 

sodium ethoxide, with formation of 5 . .MggggUfy # 
bituric acid, small, slender needles, m. P- 2S8 T: W 107 _108* 
Zkydroxy-m-tolylmalomte, short white prime , , m. m p 

and 5 : ldi-b'-hydroxy-m-tolylbaibitunc 5 V 5 . Dlf W^ 

217 — 219 °, are prepared similarly from o-cresol. 
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barbituric acid, slender, white needles, m. p. 192 °, jg DreDan , d fmm 

^dyhenoxyrMloMte b. p 195-2M°/6mm., whichTpreS 

s.ss£”" d ” “ d 

^<sasa^ji*s!faafia-as 

Binutes when veronal is used, it is concluded that these substances 
are physiologically inert. W. SN 

2 -Ethylarninoindole Hydrochloride from Rutaecaroine 

Yaschiko Asahbu and the Dahchi Seiyaku KiBBSHmZ™.' 

, Japan Pat. 41S93)^ive g of rutaecarpine are SZS? 
of amyl alcohol and 40 g. of powdered potassium hydroxide; after 
reeling, it is mixed mth 60 c.c. of water, and the alcohol is 
®P > . rat * d - ;“™r ^ration, the larger part of the solvent is dis- 
tolled off and the liquid nearly neutralised with dilute phosphoric 
Kid; white, silky crystals (about 3-1 g.) of 2-ethykmuiomdolc- 
iwboxyhc acid are deposited. By boiling these with 5% hydro- 
ihlonc acid for two to three hours, the acid is decomposed into 
«bon dioxide and the amine, which is extracted with ether 
Jolourless scales of 2-ethylaminoindolo hydrochloride, m d 245- 
!46 , are obtained by passing hydrogen chloride into the ethereal 
iolation . 

^e Lidigo Group. III. The Action of Nitrous Fumes 
m 7 . 7 -Dimethylindigotm. Theodor Posner and Walter 
taANN (Ber., 1923, 56, [B], 1621— 1629).— The aeti^ of 
utous fumes on 7 : r-dimethylindigotin is, in general, precisely 
r!r* U \V he actl ? n mdi g° tin itself; certain seconds™ 
to "" *” ““ •“ “ d «"« 

'**»***■*+*. 

c , H A.<^ NO) >C( 0 H).C(OHK^r>c,H,Me, 

yellowish-brown powder, is obtained by the action 
thlf Tt ■ fUmeS °“ } of 7 : 7'-dimethylindigotin in 

UiivSSa, 7 alC ° h01 kt ° 1 -' llW2 '^n«y.7:r. 
C,H 3 Me<^>CH-C(OH)<^r>C 6 H 3 Me, 

Kct da.rt™^ C 7 St ? mne P° wd er, m. p. 198-200° (decomp.) 

% 20— 25°? 8 of at tK ab ^ U ^- 1 i 85 °' Tile yield ° f t* 1 * 8 eubstance is 
ito ethvl 'n- 6 uu *' m l material, which is also decomposed 

S 66 later) 7 -"***K«*» tile-red 
(2°) Nitm^k a (Pfenylhydmzone , golden yellow needles, m. p. 

P»tts a^nf^Y toethyldihydroindigotin is converted by 
'C 1( Xm WvflA, paie, golden 7 

vol, cxxrv’i^ P 265 ~ 26 ® > the constitution of which has 
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not been definitely elucidated; this reaction diffew from that 
observed with the corresponding derivative of indigo tin. Nitroso- 
v hydroxydimethyldihydroindigofcin can be cautiously recrystalliBed 
from glacial acetic acid. Protracted treatment with the acid 
gives bnitroso-2-kydroxy -1‘ -acetyl ^ : T -dimethymhydroindigotin, 

C 6 H 3 Me<^ c >CH*C(OH)<^^p > 0 6 H s Me t 

golden-yellow crystals, m. p. 237—239° (decomp.) aiter darkening 
at about 200°, and ultimately 2 -hydroxy -l \ \ -duMelyll : T4i. 

metkyldihydroindigotin , C 6 H 3Me<^P > CH'C(°H )< ^^>C 6 H,Mp 1 
a yellow, crystalline* powder which darkens above 260°, but does 
not melt below 300°. 

The action of nitrous fumes on 7 : 7 - dim ethylindigotm suspended 
in glacial acetic acid proceeds similarly to that on indigotin. In 
this case, however, the intermediately-formed dinxtrosodiacetoxy- 
7 • 7 # -dimethyldihydromdigotin is too unstable to permit its isolation 
and nitrosohydroxy-7 : 7 / -dimethyldihydroindigotin is obtained. If 
adequate cooling is not provided, 7-methyliBatin iB formed. 

When nitrous fumes are passed into a suspension of 7 :7'-di- 
methylindigotin in methyl or ethyl alcohol, 7-methylisatin is formed 
and ultimately converted into the ester of 7n*toluoylformic acid. 
Methyl m -tduoylformate, 0 6 HjMe-00*C0 2 Me, has b * p. 137- 
138°/11 — -12 mm., 245—250° (slight decomp.)/763 mm. Ethyl 
m -toluoylformate has b. p. 140 — 142°/11— 12 ^ mm., 250—256° 
(partial decomp.) /atmospheric pressure. Hydrolysis of the esters 
gives m-tolmylformtc add, m. p. 80-82° (phenylhydmzoM, dl p, 
168°). H * W * 
2-Pvridylpyrroles. A. E. Tschitschibabin and J. E, 
BrtJNKiN (Ber., 1923, 56, [£], 1745-1749) -Attempts are fe 
scribed to prepare pyridylpyrroles from 2-aminopyndme on the 
lines developed by Pictet for the synthesis of nicotine from 3-amino, 
pyridine. 

N-2 -Pyridylpyrrdc, g:®>N'C 5 H 4 N. is obtained by distf 

ation of a mixture of 2-aminopyridine, mucic acid, and/ 1 ™ 1 ™ 
oxide; it is conveniently separated from unchanged 2-amm 
pyridine by means of beuzoio anhydride. It is an almosL ailoai f 
liquid b. p. i2T III mm., 250“ /748 mm. It dissolves in cofc 
aqueous sulphuric or hydrochloric acids to c ° 1 /“ rles i “ 
which become intensely purplish-red when warmed. Th 
platinale, (C»H.N a ) 2 ,H»PtCl 6 , 211,0, a microciystallme, yelk 
powder which slowly decomposes withoutmelUng w en 
Zd the incrate, needles, m p. 141“, are desenbed. The to » 
isomerised when passed through a heated tube to iWf 
2' -pyrrole, fi^^>CH-C 6 H 4 N, small, colourless prisms, n. I 

&7 — 88° [cMoropiatinale, (C<^ 8 N 2 ) 2 ,H 2 PtCl,,2I^a 
picraie, yellow needles or pnsms, m. p. 221 ]• notassiinn 

is converted by the successive action of metallic potass 



OBOAMIC dHBMBTET. 


1. 066 


ro<!lliyI “ t0 

[,-ni cotynn], Jjg.jjjc^C'CjH^, an almost colourless liquid which 

becomes dark red when preserved, b. p t 149 1 *n° m _ r lr 

jarJKEttfifc 

*«%*t#ssy aswss ft 

is saturated with ammonia, and a mixtn™ nf n; I V/ t . 75 

amide and zinc oxide is added. AnZSTis 

stirred mixture at 75° for three hours, or until dMuln£° U w- he 

- «P lete - ^ ^ solution is Mte 

immoma solution, which precipitates diphenylguanidine ,, 

a 67% yield. Chemical Abstbacts. 

tuDOLF Lembseq (Anmlen 1923, 
s pnmanly concerned with the influence of the hvdrA™? 

ssss,*i *• *— - <*. J nte 

he presence of the hydroxyl woun in T DecauBe 

at&SA s&j foaS* v«gr«s 
5 PrtSr a ^ i S 5 *--£S 2 

.place the hydroxyl groups of the glycols bv haloseT Tr TO 

Lphonis oxyThlonde 4 at 'lOO^ijh ^ dua % d,ss °i vcs in 
V-dmxy-7 : 9-dhnethvM 1 -it,,’ Vlth foi ; matlon of 5-chloro-4- 

dfi Iremt^nnSniT 

fcfcsttt! sar “S* 
Srsv : »*? 

demonstrated b/tn»tin/ °[ the . “onochloro-compound 
ethyl or ethvl aln/^f 8 l ^ 6 iP^ 08 ^ 0 ^ ollJoride solution with 
ive is preduced 5 F;h± reby , t l ^Mroxy-o-alkoxy-deriv- 
ethyl-4 ^-dihvdrenri and l 4 -* l y d ioxy-5-inethoxy-7 : 9-di- 

*9 dLVT e A b ?P P I ! pared in thi3 “auner, 
led, domed prisms ■5-dthydrmnc Iar ge, four- 

SiTsssi ** 
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of the hydroxyl group in position 5 of the uric acid and 
acid derivatives. 

The action of phosphorus tnbromide at 100 on 7 ; ^ 
or 4 : 5-dihydroxy-7 : 9-dimethyl-4 : 5-dihydrouric acids, lollop 
by extraction by means of water, ethyl alcohol, or, better, methyl 
alcohol, gives, respectively, 4-hydroxy-l : %-diethylA : 5 4ihydmric 
acid , slender needles, or elongated leaflets, m. p. 199—200° {a%. 
m mium salt), and i-hydroxy-l : %-dimethylA ; 5 -dikydrwric acid, 
rectangular leaflets, or flat prisms, m. p. 200—201° {mmom% 
salt). The same reaction ensues by the use of phosphorus trichloride 
or of commercial phosphorus oxybromide containing the trihalide; 
the use of phosphorus trihalides as reducing agents is discussed! 
and illustrated by many examples drawn from the literature. The 
reduction of the 4 : 5-dihydroxy-derivatives of 9-methyl-, 9-ethyl^ 
or 3 : 7-chmethyl-4 : 5-dihydrouric acids could not be effected,' 
apparently because these substances only react at temperatures 
higher than the boiling point of phosphorus tribromide, men 
treated in the same way, 4 : 5-dihydroxy-4 * 5-dihydrouric acid is 
converted into Sjnrodihydantoin. The monohydroxy-acids rapidly 
reduce cold ammoniacat silver nitrate solution (cf . following abstract). 
The diethyl-acid has a bitter taste, but is physiologically inactive 
when administered to frogs or dogs (Pohl). ^ The action of chlorine 
in aqueous solution on the monohydroxy-acids gives the dihydroxy, 
acids, but in ethyl- or methyl-alcoholic solution, the product is the 
4-hydroxy-5-ethoxy- or 4-bydroxy-5-methoxy*acid > respectively. 
Chlorination of 4-hydroxy-7 ; 9-diethyl-4 : 5-dihydrouric acid in 
glacial acetic acid solution gives the monohydrate of 5-hydroxy. 
1 : 3-diethylhydantoylamide (see below). The action of hot con- 
centrated hydrochloric acid on 4-hydroxy-7 : 9-dimethyl4 : 54 
hydrouric acid converts it into carbamide and 1 : 3-dimethyl 
hydantoin. 

It is characteristic of the 4-hydroxy-4 : 5-dihydrouric acids that 
the hydroxyl group may readily be methylated by the action oi 
diazomethane in cold, moist ethereal solution. In this way, the 
7 ; 9-diethyl acid and the 7 : 9-dimethyl acid give, respectively, 
4-methoxy-l : $ -diethyl A : 5-dihydrouric acid , glistening, flat priams, 
m. p. 200°, and i-methoxy-l : $-dimethylA : 5 -dihydrouricacti, m.p. 
I90~-195°, monohydrate, long, glistening, four-sided prisms, m. p. 
190 — [ 95 ° (decomp.), whilst 4-mthoxy-3 : 1-dimethylA : SMyin- 
uric acid , prisms, m. p. 194°, is similarly obtained from 4-hydiosy 
3 * 7-dimethyldihydrouric acid. The preparation of the latte 
(Biltz and Damm, A., 1914, i, 1093), from the o-chloro-4-hydwJT 
acid has been improved, the reduction now being effected by w 
use of zinc dust and glacial acetic acid, By the action of chlor® 
in absolute methyl-alcoholic solution, the 4-methoxy-7 ; W&p 
and 4-methoxv-7 : 9-dimethyl-dihydrouric acids are converted in» 
4-hydroxy-5*methoxy-7 : 9-diethyl* and ^-hydroxy-S-mc ho y- 
7 : 9-dimethyl-4 : 5-dihydrouric acids* respectively, the rntrod^tjo 
of the methoxyl radicle in position 5 being accompanied y . 
hydrolysis of the existing methoxyl group in position 4. 
partly avoided by working at a temperature below 0 . 
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-ft is remarkable that elimination of water from the positions 4 
, g of the 4-hydroxy-4 : 5*dihydrouric acids doeg not occur; this 
firms a previous suggestion (Biltz and Damm, loc. cit.) that the 
Ifijoren atom in position 5 and the hydroxyl group in position 
Pareon opposite sides of the ring. Actually the influence of the 
hvdroxyl radicle promotes an entirely different kind of change. 
Phng when 4-hydroxy-7 : 9 -diethyl-4 : 5-dihydrouric acid is heated 
t 230 — 250 °, instead of water, cyanic acid (isolated as cyanuric 
1 *d) is eliminated, with formation of 1 : 3-diethylhydantoylamide, 
four- or six-sided prisms, m. p. 110° ; this reaction undoubtedly 
Jmceeds through 1 : 3-diethylhydantoylcarbamide according to the 
scheme : 


UH-CO-CH— NEtv^Q 
iO’NH'CfOHJ'NEt 


N H>CO — CH , NEt's^ 0 
CONK, CO-NEt; 
NH 2 -CO-OH-NEfcx, co +H0CN 


1 • 3 -Die thylhydantoylamide has a bitter taste, and instantane- 
ously reduces cold ammoniacal silver nitrate solution. It is oxidised 
U aqueous solution by means of chlorine, giving 5-hydroxy-l : S- 
idiethylhydantoylamide, the monohydrate of whicii forms hard, 
[hexagonal tablets, m. p. 90—100°. If the chlorination of diethyl- 
Ldantoylamide is carried out in ethyl -alcoholic solution, 5-ethoxy- 
1 • 3 -diethylhydantoylamide is formed. The thermal decom- 
position of the hydroxy-7 : 9-dimethyl acid at 230° gives cyanic 
Icyanuric) acid, and 1 : 3 -dimeihylhydan toyhmide, leaflets, m. p. 
181°, which is oxidised by the action of cold ammoniacal silver 
titrate solution, and gives, on treatment with chlorine in aqueous 
solution, 5-hydroxy-l : 3-dimethylhydantoylamide. The previous 
statement (Biltz, A., 1910, i, 521) that the latter reduces ammoniacal 
silver nitrate solution was erroneous. A monohydrate of this 
imide, hard, four-sided prisms ( ? monoclinic), m. p. 180—182 , is 
lescribed. The thermal disruption of the bond 3 : 4 is apparently 
nhibited to some extent by substitution in position 3, since this 
lecomposition is not effected when 4-hydroxy-3 : 7-dimethyl-4 . 5- 
lihydrouric acid is heated at 250° ; the only pure product isolated 
s a compound, 0 6 H 9 0 s N 3 , prisms, or leaflets, m. p. 210°, isomenc 
pith trimethyl wocyanurate. Fission of the bond 3 : 4 does, how- 
ler, occur when 4 : 5-dihydro xy-3 : 7-dimethyl-4 : 5-dihydrouric 
rid is left in contact with pyridine and methyl alcohol, with form- 

tion of a-5-hydroxy-l-methylhydantoyl-^-methylcarbamide. ^ 4:5- 

)ihydroxy-7 : 9-diethyl- and 4 : 5-dihydroxy-7 : 9-dimethyl-4 : 5- 
lihydrouric acids undergo the same reaction, giving, respectively, 
hydroxy-1 : 3-diethylhydantoylcarbamide and 5-hydroxy-l : 3-di- 
aethylhydantoylcarbamide, m. p*216° (Biltz, loc . cti.). W. b. N. 

Dioxin Degradation of 4-Hydroxy-4 : 5-dihydro^ic Acids. 

Ieinbich Biltz and Rudolf Lemberg (Anncden, 1923, 432, 177 
07).-4-Hydroxy-7 : 9-diethyl-4 : 5-dihydrouric acid (cf . preceding 
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abstract) is oxidised by means of warm ammoniacal silver nitrate solu- 
tion, or warm ferric chloride solution, or, better, by the action of ait 


IW OV1UW1V—J U1 

on its solution in methyl alcohol and pyr. 
idine, to 2 : S-acido-i-hydroxy-ft ; 8-dtM 

rr.fi j;wl„ 7 Q . A. K . A * fi « . 


rW n* A atPj. HUUK5, w ^ ff v . 

NEt >C0 7 : 'i-dklhyl-Z :4=:5:6:8: Q-hexahyinmnn, 

N NH-C(OH)*NEt /T\ Wflrvhc m n OAQ 91 0 Q M.JL . 

(I.) 


(I), leaflets, m. p. 209 — 210° (decomp.) ; 
but oxidation by means of potassium 
dichromate gives 4 : 5-dihydroxy-7 : 9-diethyl-4 : 5-dihydrouric acid, 
That the hydrogen in position 5 is utilised in forming the 
oxido-com pound is demonstrated by its indifference to ammoniacal 
silver nitrate solution, or aqueous or alcoholic chlorine. The com* 
pound (I) is readily methylated by means of moist ethereal 
diazomethane, giving 2 : 5-oxido-4-methoxy-6 : S-diJceto-l ; 9 -diethyl 
3 : 4 : 5 : 6 : 8 : 9 -h&cakydropurine, hexagonal prisms, m. p. 198° 
(slight decomp.). The same compound is obtained by oxidising 
4-methoxy-7 : 9-diethyldihydrouric acid by means of warm ferric 
chloride solution; hence the compound (I) contains the original 
4-hydroxy-group intact. That the second hydrogen atom comes 
from position 1 , and not from position 3, is evident, since hydros?- 
3 : 7-dimethyldihydrouric acid undergoes a similar aeries of changes, 
If the hydrogen were directly derived from position 1, a three- 
membered ring would be formed. This is unlikely ; hence enolisa- 
tion must intervene. The subsequent elimination of the two 
hydrogen atoms can then only lead to a compound having the 
structure (I). The compound (I) gradually dissolves in boiling 
water with elimination of carbon dioxide and ammonia, and form- 
ation of the ladme of 5-hydroxy-l : MidhylglyomloneA.carbamic 

acid, (II) C0<2J-NE>C0, rhombohedra, m. p. 146-148' 
NH*ONEt 

(decomp.). This compound behaves as a lactone towards aqueous 
alkali hydroxides* (titration). It may be methylated by means of 
moist ethereal diazomethane, giving the lactone of 5-hydroxyA . 3- 
diethylglyoxaloneA-meihykarbamic acid , four-sided prisms, m. p. 
228—229°. Since this acid gives methylamine when boiled with 
sodium hydroxide solution, the entering methyl group must ha\e 
become attached to nitrogen. In the production of the compound 
(II), therefore, the reactive 4-hydroxyl radicle has disappeared from 
the compound (I), being removed, together with hydrogen from 
position 5, as water, subsequent to the elimination of ml rogeri 
(position 1) as ammonia and carbonyl (position 6) as carbon monoe. 
The alternative removal of nitrogen from position 3 m excluded 
because (a) this would lead to the known lactimide of 5-hydrexy- 
1 : 3-diethylhydantoin-5-carboxylio acid, and, (6) in the correspond 
ing degradation of the 3 : 7-dimethyl acid, ammonia and not 
methylamine, is removed at this stage. The compoun ( 
converted by the action of boiling aqueous alkali car 
hydroxide into 6w-N : W -dieihylgfyoxdloTwdioxxn (11 ), 
<NEfC.O-C'N Et >co 
V NEt-C*(w)*NEt . , 

long priams, m. p. 165 — 166°, which is also formed by the ac 
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boiling sodium carbonate solution on 2 : 5-oxido-4-methoxy-6 : 8-di- 
fceto*7 : 9- diet hylh exahydropurine , and is a by-product in the 
preparation of the lactone (II). This compound is extraordinarily 
* stable; it is not acidic, and does not react with aqueous bromine 
with boiling concentrated hydrochloric acid, or with aniline at 
215 — 220 °. It is, however, gradually decomposed by the action 
0 { boiling 50% aqueous potassium hydroxide, with elimination 
of ethylamine, but only a small quantity of a substance m p 
about 80°, perhaps diethylcarbamide, is isolated. Nevertheless, 
the compound (HI) is oxidised by means of chromic acid in boiling 
aqueous sulphuric acid solution, the product being diethylparabahic 


acid. 


id. The structure (IV), also ex- 


presses this decomposition, but the dioxin formula is preferred by 
reason of the inertness of the substance towards bromine or boiling 
concentrated nitric acid. Its production from the lactone (II) by 
the union of two molecules, subsequently to the removal of the 
-0ONH- group as carbon dioxide and ammonia, may more readily 
be reconciled with the formula adopted. 

4-Hydroxy- 7 : 9-dimethyi-4 : 5-dihydrouric acid suffers the same 
degradation, excepting that the intermediate lactone corresponding 
with (II) is not isolated. Oxidation of the 7 : 9-dimethyl acid may be 
accomplished with the aid of atmospheric oxygen, using the pyridine- 
methyl alcohol solution, or, very conveniently, by means of ferric 
chloride solution, and gives 2 : 5-oxidoA-hydroxy-fj : S-diheto-l ; 9- 
dimdhyl - 3 : 4 : 5 : 6 : 8 : 9-kexahydropurine , cf. formula (I), domed 
prisms, m. p. 230° (decomp.), methyl ether ■ small rhombohedra, m. p. 
230° (decomp.). The oxido-derivative gradually dissolves when 
boiled with dilute hydrochloric acid, giving a compound, rhombo- 
hedra, m. p. 317°, for which, however, no formula has been devised. 
By the action of boiling water alone, the oxido-compound passes 
into bis -. N : N -dimethyl^yoxalonodioxin, domed prisms, m. p. 228°, 
which gives dimethylparabanic acid on oxidation by means of 
chromic acid. 


The analogous degradation of 4-hydroxy-3 : 7-dimethyl -4 : 5-di- 
hydrouric acid has also been accomplished, but with difficulty. 
The action of atmospheric oxygen in the presence of pyridine and 
methyl alcohol, or the use of 10 % ferric chloride solution, gives 
the 4 : 5-dihydroxy-acid, but the use of 5% ferric chloride solution 
leads to the formation of 2 : 5 -oxido-4 -hydroxy : Mifato- 3 : 7-eri- 
: 4 : 5 : 6 : 8 : 9 -kexahydr&purine, -f HH 2 0, small rhombo- 
hedra, m. p. 186° (decomp. ). When the latter is treated with moist 
ethereal diazomethane, methyl groups enter on both oxygen and 
nitrogen, giving 2 : Q-oxidoA methoxy-b : 8-diketo-3 : 7 : §-trimethyU 
3 : 4 : 5 : 6 : 8 : d-hexahydropurine, small, four-sided prisms, m. p. 
1(8 179° (decomp.). This compound is also formed by the 
methylation of 2 ; 5~oxidoA-inethoxy-G : 8-diketo-3 : 7-dimethylhexa- 
tydropurine, prisms, m. p. 205 — 206° (decomp.), which is obtained 
by oxidising the 4-methoxy*3 : 7-dimethyl acid by, means 5% 
ferric chloride solution . The oxido-3 : 7-dimethyl compound under- 
goes isomerisation when boiled for a short time with water, the 
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product being 2 : 5-arido- 4 : G-diJceto‘5-(*-tnethylcarbamido)- 3-m«% 

^ rn 3:4:5: $-tetrakydropyrmid%ne (V), hart 

nn xm rhombohedra, m. p. 245° (decomp.). ^ 
C\~0 L*NMe , CO*NH 2 p r0( j uo ti on 0 { this isomeride, by fission 
N NMe*CO of the glyoxalone ring, is obviously 

(V.) dependent on the presence of the hyi. 

oxyl group in position 4. The reverse change is effected by 
dissolving in dilute sodium hydroxide solution, followed by aeidi- 
fication; it is also brought about by the agency of diazomethane, 
since on methylation the isomeride gives the same methoxytii 
methylhexahydropurine derivative as the original oxido -compound. 
On boiling with water for a longer period, the oxido-compound 
gradually passes, with generation of carbon dioxide and ammonia, 
into the lactone of 5-hydroxy-\-methylgly(milone-4:-meihylcaTbmk 
acid, cf. formula (II), four-sided prisms, m. p. 263—264° (decomp.), 
which gives methylparabanic acid on oxidation by means of chromic 
acid, and therefore still contains the glyoxalone ring. The lactone 
passes on methylation, using diazomethane, into the lactone of 
5-hydroxy- 1 : S-dimethytylyomlmeA-rnethylairbamic acid , short, 
four-sided prisms, m. p. 172 — 173° (slight decomp.). The con- 
version of the lactone, m. p. 263—264°, into the dioxin derivative 
proceeds with greater difficulty than in the other two series investi- 
gated. Neither boiling water nor boiling 10% sodium hydroxide 
solution suffices, but the change is brought about by boiling with 
20% potassium hydroxide solution or with concentrated hydro- 
chloric acid. Bis-N-metkylglyomlonodioxin, 

• <»<!KS83£>~ (m 

short, flat, four-sided prisms, m. p. 327° (decomp.), gives methyl- 
parabanic acid on oxidation by means of chromic acid. It is 
acidic, owing to the presence of two “NH'CO“ groups. On treat- 
ment with moist ethereal diazomethane, two methyl groups enter, 
with production of bis-iY : N'-dimethylglyoxalonodioxin (above). 
The latter is also formed by the action of boiling 10% sodium 
carbonate solution on the lactone of 5-hydroxy- 1 : 3bdimethyl- 
glyoxalone-4-methylcarbamidic acid. W. b. IN, 

Mercaptans of the Purine Group. I. Sir Prahtlla 

Chandra Ray, Gopal Chandra Chakravarti, and Prafuua 
Kumar Bose (T., 1923, 123, 1957-1962). 

The Configuration of Naphthalene Azo-dyes possessing 
Affinity for Cellulose. II. N. N. Voroshcov and IL L 
Gribov (Bull. Inst. Polytech. Ivanovo-Voznaensh ,1923,7 1U^ 
109).— It has already been suggested {ibid., 1921, 4, %) to 
the substantivity of naphthalene azo-dyes to cotton is top- 
dent on the presence of two or more nitrogenous sutetxtu* 
one of these being an azo-group, in certain relative posi i - • 

number of azo -com pounds possessing a Iu ^ ro ‘8 ro ®P 
posiHous have' now been studied and 1:4-, 1 : 5-, J :«■» 
Stroamino-compounds were found to give substantive cotton 
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(jyeB on. diazotisation and coupling with various substances such 
J Cleve’s acid, N and W acid, H acid, etc. [Cf. 1923, 

42, 822a]. G. A. R. K. 

The Isosterism ol Phenylcarbimide and Diazobenzene- 
^de. Wallace H. Carothers («7. Amer. Chem. 8 oc., 1923, 
45 , 1734 — 1738) “Assuming the atoms of phenylcarbimide and 
of ’diazobenzeneimide to be arranged as indicated by the formulae 
Ph*N:c:0 and Ph-N*N:N, application of the octet theory leads to 
the conclusion that they are isosteric. They should therefore be 
very similar in their physical properties. Measurements of then- 
densities, vapour pressures, and viscosities at various temperatures 
have confirmed this prediction. The densities (g./c.c.) are expressed 
by the following equations : for phenylcarbimide, d-=lT152— 
0‘00l044f, and for diazobenzene imide, 1 1 152 -0*001 044i', 

w here t’=t— 2*44°. The vapour pressures are given by the 
equation: for phenylcarbimide, p=+57— 4-76f+0‘042j 2 , and for 
dlazohe 1126116 ! 111 ^^ 6 * j)==157— 4*76f'+0*042(t') 2 , where 
The viscosities (centipoises) are expressed as follows : for phenyl- 
carbinude, i;= 1*326— 0*02163^+0*000174^, and for diazobenzene- 
imide, ■>7—1*326 — 0*02163^ +0’000174(d / ) 2 , where t'=t~ 4*8°. 

W. S. N. 

Halogenated Aromatic Hydrazines. I. The True 3 : 4- 
Dibromophenylhydrazine , and Meyer's so-called 3 : 4-Di- 
bromophenylhydrazine. Smile Votocek and P. Jiru (Bull 
Soc . chim., 1923, [iv], 33, 918—934), — 3 : 4- Dibmmophenylhydrazine, 
prepared from 3 : 4-dibromoaniline, crystallises from tight petroleum 
in yellow needles, m. p. 75°, and is not identical with the supposed 
3 : 4-dibroinophenylhydrazine, m. p. 104°, described by Meyer 
(A., 1893, i, 155). Its hydrochloride decomposes at 215°, the normal 
sulphate at 180°, and the acid sulphate at 135°. The oxalate is 
soluble with difficulty and decomposes at 162 — 163°, the picrate 
forms yellow needles decomposing at 154 — 156°. The acetyl 
derivative forms pale red needles, m. p. 181 — 182°. 3 : 4-Dibromo- 
phenylhydrazine forms hydrazones with benzaldehyde, m. p. 128°; 
salicylaldehyde, m. p. 190° ; acetone , an oil ; arabinose, m. p, 82 — 83° ; 
rkfmwse, m. p. 153 — 154°,and<2eatfrose,m. p. 165 — 167°. It forms an 
mzotie with dextrose or Icetmlose, in. p. 225 — 226° (decomp.). This 
brominated phenylhydrazine is not suitable for the characterisation 
of sugars because it yields derivatives which are difficult to purify. 

Meyer’s so-called 3 : 4-dibroraophenylhydrazine is shown to be 
4-bromophenylhydrazine, which is obtained by the bromination 
of acetonephenylhydrazone according to the following scheme. 
One atom of bromine enters the nucleus in the para*position, and 
the hydrogen bromide so formed combines with the acetone - 
p-bromophenylhydrazone to give the hydrobromide. This decom- 
poses to form p-bromophenylhydrazine hydrobromide. Further 
addition of bromine causes the formation of an iV-bromo-derivative, 
which undergoes transformation into 2 : 4-dibromophenylhydrazine, 
small quantities of which are formed in the preparation of 4-monc- 
bromophenyffiydrazine by Meyer's method. H. H. 
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Protein Coagulation by Drops, n. J. Bk£ka and 
F. Sinkora (Biochem t. 1923, 138, 326 334). From obsery. 

ations on drops of horse-serum arranged in successive rows on a 
glass plate (of. this vol., i, 717), it is concluded that with in. 
creasing electrolyte concentration the coagulation by mercuric-ions 
falls off, whereas that by hydrogen-ions increases 'Die kations as 
a rule follow Hofmeisteris series, but a reversal is observed in 
acid solution when the concentration of the kation is above Mji, 
The action of carbamide in increasing the precipitating aotion of 
mercuric -ions and hydrogen-ionB is proportional to its concen- 
tration. H. K. 

Protein Coagulation by Drops. HI. J. Be6ka and 
F. ^ inkora (Biochem. Z, f 1923, 138, 335 340).— The pre- 
cipitating action on horse-serum of mercuric chloride, copper 
sulphate, phenol, resorcinol, and catechol was studied by the drop 
on plate method. Having determined the limits of coagulation, 
the authors determined the new limits for mixtures of two or more 
of these coagulants. The precipitating effect of mixtures is greater 
than that of either component. H. K. 

The Digestibility of Proteins in Vitro. IV. The Digesti- 
bility of the Cotton Seed Globulin and the Effects of Gossypol 
on the Peptic-Tryptic Digestion of Proteins. D. Breese 
Jones and Henry C. Waterman (J. Biol. Chem ., 1923, 56, 601— 
511 ) — When treated successively with pepsin and trypsin in vitro, 
the globulin isolated from cotton seed is digested at practically 
the same rate ms casein. The digestion of both proteins is, how- 
ever, interfered with if gossypol is added to the mixture in approxim- 
ately the same proportion as it is present in cotton seed. These 
results confirm the view of Alsberg and Schwartze ( J . Pham. 
Expt Ther. } 1921, 17, 344) that the incomplete digestion in vivo 
of the proteins in cotton seed flours is due to the presence in the 
latter of gossypol. . b ; 

Influence of Moisture on the Diminution in the Solubility 
of Casein by the Action of Lactic Acid. Marc fovmm 
(BuU. Soc . Shim. bid . , 1923, 5, 487-490) -Expemnents are 
described which show that the diminution in solubility which occurs 
on keeping certain types of dried milk is due to the presence of 
moisture. g In the presence of small amounts of moisture the lactic 
acid contained in the milk renders the casern insoluble. E. e>. 

Metallic Compounds of Proteins. A. J. J. 

(Rec. trav. chim., 1923, 42, 620-622).-The author has 
the proteins of milk with equivalent quantiUes ^ eopper sdpW , 
chloride, nitrate, and acetate, and has analysed both the p 
cipitate and the We. It is found that the amount of ag- 
in the precipitate increases with the amount ofcopper^^ 
In the case of the sulphate, it ib shown that ^ 

of the anion is precipitated, so that it is ^pbate, 

an equilibritim'is set up between the protein and th ppe ^ ^ 
as has previously been done by Galeotti (A., 1904, 1 , )• 
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Electrical Conductivity ol Caseinates. Friedrich Plattner 
(Kottoid Z* 1923, 33, 98 — 101)— The electrical conductivity of 
llkali caseinate solutions has been measured at 25° at various 
Jfriflds after preparation. It is shown that caBeinate solutions 
{igerved under toluene do not change. A 1*2% solution had a 
conductivity 6'78 X 10“* ohms' 1 and eleven days later the solution 
had a conductivity 6*80 xlO" 4 . More concentrated solutions 
g howe d a similar stability. J. F. S. 

Reaction between Proteins and Nitrous Acid. The Tyr- 
rtsfue Content of Deaminised Casein. Howard B. Lewis and 
HEiiEN Updegraff {J. Bid . Chern., 1923, 56, 405 — 414).— In the 
deamination of casein by nitrous acid the destruction of amino- 
acids other than lysine is probably due to secondary reactions. 
In the present paper, it is shown that the maximum amount of 
tyrosine is present in deaminised casein when deamination is carried 
out at low temperatures. If such deaminised casein is treated 
with acetic acid and sodium nitrite, the tyrosine content is dimin- 
ished, the diminution being proportional to the time of action and 
the temperature. E. S. 

A New Sulphur-containing Amino-acid isolated from 
Casein. J. H. Mueller (. Proc . Soc. Expt. Biol. Med., 1921, 19, 
101—163). —Commercial casein (13,608 g.) was hydrolysed with 
sulphuric acid, neutralised with sodium carbonate, and precipitated 
with mercuric sulphate solution; from the washed precipitate 
freed from electrolytes a second precipitation occurred with 
mercuric sulphate solution; the sulphur compound. remained in 
the filtrate. This was further purified by silver sulphate and 
barium hydroxide, and the compound obtained from the silver- 
and barium-free filtrate by fractional crystallisation. From dilute 
acetone the substance C^H^O^S is obtained (10 g.) in white 
plates or rosettes of indefinite crystalline form. The nitrogen is 
present as an amino-group; the sulphur does not blacken lead. 
It was not definitely established that the sulphur was not introduced 
into the molecule during the preparation. Chemical Abstracts. 

Separation of the Hexone Bases from certain Protein 
Hydrolysates by Electrolysis. G. L. Foster and Carl L. A. 
Schmidt (J. Biol . Chem ., 1923, 56, 545— 553).— When the hydro- 
lytic products of casein, fibrin, or red blood-cells are electrolysed 
in a three -compartment cell, the basic amino-acids, together with 
t about 20% of the non-basic nitrogen, pass into the cathode com- 
partment. By re-electrolysis of the contents of the latter the 
basic amino-acids may be separated practically completely from 
the non-basic material. If the reaction of the centre compartment, 
which contains the protein hydrolysate, is maintained at P H 5-5, 
arginine, lysine, and histidine migrate into the cathode compart- 
ment in approximately the ratio in which they are present in the 
hydrolysate. At P H 7-5, however, only the two former amino- 
acids are transported, the histidine remaining in the centre com- 
partment. It may be possible to utilise this method for the pre- 
paration of histidine. E. S. 

11*2 
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The Blood Pigments. L H. Fischer and K. Schneuer 
(Z. physiol. Chem., 1923, 128 , 230-239).— When ethyl 2:4* 
methylpyrrole -3- carboxylate is dissolved in pyndme and acetyl 
chloride is added, a compound, is fonnod 

which crystallises from alcohol in colourless needles, m. p. 

inifl TA-,-.™ O .0 • A./IrmAflnrlmmYllft. ail ATlfllnffniio 


Wills'll \JLJO UC*UJ-Cr^o uum — — — - i i 1 0~~ 

174°. From 3-acetyl- 2 : 4-dimethylpyrrole, an analogous com- 
pound, colourless crystals, m. p. 185°, is obtained, but no satis, 
factory formula could be assigned to it. From quinoline and ethyl * 
2 : 4 - dimethyl pyrrole - 3 - car bo xy late, colourless needles are obtained, 


which apparently consist of a mixture of two compounds 
2C ff H 13 0*k,C 9 H 7 N and C^H^O^N.CgH.N. These results are con.’ 
sidered in relation to the formation of haemochromogen accord!™ 
to Takayama’s method (Munch, med. Wock. y 1922, 69, 116), If 
haemochromogen is treated with boiling acetic acid containing 
sodium chloride and hydrochloric acid, haemin is formed. If 
mesoporphyrin is treated with ferrous acetate in acetic acid in the 
absence of oxygen, mesohsemin is formed, although the iron in 
mesohsemin must be tervalent. A change of valency must take 
place. W. 0 . K. 

Adsorption and Haemoglobin. W. E. L. Brown (Nature, 
1923, 111 , 881—882; cf. this vol., i, 869, 870)— An experiment on 
the readiness with which the constituents of a mixture of carbon 
monoxide and oxygen are taken up by hemoglobin gave results 
indicating that the union is not due to adsorption. This view is 
also supported by the fact that the electrical conductivity of gas- 
free, dialysed hemoglobin solution is increased by shaking with 
oxygen or carbon monoxide. The reactions of haemoglobin with 
carbon monoxide or oxygen are regarded as being purely chemical. 

A. A. E. 

Natural Porphyrins. I. Porphyrin from Eisenia fwtida. 
H. Fischer and 0. Schaumann ( Z . physiol. Chem., 1923, 128, 162- 
166) —A porphyrin has been extracted in very small quantities 
from earthworms. It crystallises from ether in very fine needles 
and appears to have the formula C«H 48 0*N 4; Attempts to prepare, 
the methyl ester resulted in a substance having a loo small nitrogen 
content, and giving in acetoacetic acid a spectrum resembling that 
of acid porphyrin. 

Natural Porphyrins. II. Turacin. H. Fischeb »nd J. 
HlLGER (Z. phyeid. Chem. , 1923, 128 , 107 - 174 )^Turaei.i, adye 
isolated from the feathers of certain crested birds, appeal* ™ 
its chemical and spectroscopic properties to be identical mth_ 

copper salt of urinoporphyrin. 


Composition of Thymic Acid. R. Feuwen 
Chem., 1923, 128 , 154-161).-The question of the 
thymic acid (A., 1918, i, 413) is discussed, with re{ ® n “ n “ lt |g 
views of Thannhauser and Ottenstem (A., 1921. h that 

concluded that there is no evidence leading to the ooncius^ ^ 
thymic acid is a mixture. 
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The Sugar contained in Tuberculinic Acid, the Nucleic 
Acid of Tubercle Bacilli. Elmer B. Brown and Treat B 
Johnson (X Amer . Ghem. Soc 1923, 45, 1823 — 1827). — It is 
shown that the products of hydrolysis by means of dilute sulphuric 
acid of tuberculinic acid, purified by the method already given 
(this vol., i, 160), contain laevulic acid and formic acid, and only a 
relatively small amount of furfuraldehyde. It is therefore evident 
that the sugar functioning in tuberculinic acid is a hexose. A new 
analysis for pyrimidines in tuberculinic acid haB confirmed results 
previously reported (toe. cit.)> W. S. N. 

Evidences of a Structure in Gelatin Gels. R. A. Gortner 
and W. F. Hoffman ( Proc . Soc . Expt. Biol . Med., 1922, 19, 252— 
253, 257— 264). — Gelatin gels of different concentrations, when 
dried, will again imbibe water according to their original water 
content and independently of the amount of surface exposed. 
A 10% gel dried to less than 3% of water content had imbibed 
at the end of seventy-two hours 645 g. of water per g. of dry gelatin, 
as contrasted with 4*3 g. of water for a 40% gel similarly treated. 
Gelatin gels have a structure fixed at the time of gelation, and not 
appreciably altered by drying at room temperature. A crystal 
structure in which the gelation temperature is actually the m. p. 
of the crystals would explain the phenomena. 

Chemical Abstracts. 

A Complement of the Amylases. Hans Pringsheim and 
Walter Fuchs (Her., 1923, 56, [H], 1762— 1768).— The term 
" complement ” is applied to an activator of a ferment which 
differs from the usual co-enzyme in that it is not in nature 
associated with the ferment and also because it causes the ferment, 
which is itself active towards a substrate, to become active to a 
portion of the substrate. Thus the conversion of starch into 
maltose by means of activated malt extract is generally considered 
not to proceed beyond the point at which 78% of the starch has 
undergone saccharification (indications have been obtained during 
the present work that this limit is rather low). A residual sub- 
stance is thereby obtained which, under optimal conditions, is 
only relatively slowly attacked by highly active malt amylase. 
Addition of yeast which has been treated with toluezie, however, 
io activates the amylase that the “ residual substance ” is ener- 
getically saccharified. In this manner it is possible to obtain 
maltose in 100% yield from potato or soluble starch. 

Two methods are used for the isolation of the “residual sub- 
itance.” Potato starch is fermented by dialysed malt extract 
n the presence of toluene until about 75% of it has undergone 
unylolytic fission. The solution is concentrated and submitted 
o dialysis until the dialysate does not contain fermentable carbo- 
lydrate, The remaining solution is concentrated to a small volume 
the “ residual substance ” is precipitated by means of alcohol. 
Alternatively, the solution obtained after the use of n\a!t extract 
s heated at 80 — 90° to ensure destruction of the amylase and 
Qbsequently fermented by yeast. The solution is centrifuged 
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after addition of kieselguhr and dialysed to remove the bulk 0 f 
the soluble salts. The proteins derived from the yeast are p*. 
cipitated by addition oi colloidal iron hydroxide. The result^ 
solution is concentrated and precipitated by alcohol. The reaidu a ] 
substances obtained by the two methods differ somewhat in their 
properties, but these differences disappear to a considerable extent 
on further purification, which is effected by solution in water and 
reprecipitation by alcohol. The residual substance is a colourless, 
amorphous powder which is freely soluble in water, but insoluble 
in organic media. It has [a]o +160—161° in 1% solution, [«]« 
+159° in 10% solution. It does not give a coloration with iodine 

H. W. 


Nomenclature of the Activity and Affinity of Enzymes. H, 

von Euler and K. Josephson (Ber., 1923, 56, [5], 1749 — 1758).— 
For reasons which are discussed in detail in the original communi- 
cation, it appears most reasonable to express the activity of enzymic 
preparations in the manner which has been proposed previously 
for saccharase and the starch saccharifying enzyme. When a. kin 
constant, the expression takes the generalform J/=i+flf(substrate)/ 1 
g . (enzyme preparation) or, in the theoretically simplest case in 
which Jc is independent of the concentration of the substrate, 
Xf=kjg (enzyme preparation). In special cases, the limits and 
conditions of the validity of the relationships are to be indicated, 
The reaction constants are to be given invariably for optimum 
acidity and generally for optimal concentration of the activator, 
preferably at 18°, 20°, or 37°, so that Xf is valid for these tempera- 
tures. The expression Xf is chosen, in which / denotes the enzymic 
faculty of the corresponding enzymic component; for the special 
enzyme — apart from the terms If and 6/ — the initial letter of the 
name of the enzyme is adopted if possible (thus, for example, Uf for 
urease, Lf for lipase) or the initial syllable if necessary to avoid 
confusion (thus Kat f instead of Kfior catalase). 

Enzymes are to be characterised further by their affinity constants. 
The previously proposed expression, (Michaelis constant), is 
preferably used as affinity constant and not as dissociation constant 
thus (enzyme substrate)/{enzyme)X (substrate). X* does not 
appear to vary very greatly with the temperature, but it is never- 
theless recommended that the latter should be indicated and LdKjjea 
in harmony with that adopted in the determination of / ■ 
saccharose, the values of K M vary between 25 and 60; for urease 
the value is about 90, for a lipase about 15. ' 

Activation of an Enzyme Poisoned by Heavy Metal Salts. 
R A. Kehob (J. Lab. Clin. Med., 1922, 7, 736 — 7 -^) .—The emym 

in saliva coagulated and inactivated by mercuncchl°rideand 
nitrate may be reactivated by sufficiently high concentrahon "' 
neutral salts of the alkali or alkaline-earth metals^bwmidea^^, 
and thiocyanates of ammonium, potassium, ’ he ^tes, 
barium, calcium, and magnesium areeffwtive, tuitot ^ 

sulphates, citrates, acetates, or carbonates. Re-dissolution 
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precipitate and return (to about 80%) of the starch-splitting 
activity occurred simultaneously. The enzyme probably consists 
of, or is intimately associated with, a protein which is soluble and 
active only when combined with certain salts or metals. Inacti- 
vation ia ascribed to the formation of insoluble compounds. 

Chemical Abstracts. 

The Purification of Insulin and some of its Properties. 

Harold Ward Dudley (Biochem. J, } 1923, 17, 376— 390).— A 
potent preparation of equal activity to but only about 6% 
by weight of the crude insulin is prepared by precipitating it as the 
picrate and converting the insoluble picrate into a soluble hydro- 
chloride by means of alcoholic hydrogen chloride. This preparation 
does not contain phosphorus and does not give Selivanov’s reaction 
for laevulose, or the glyoxylic acid reaction for tryptophan and 
gives only a very faipt and atypical Millon test. On the other hand, 
the biuret, the Pauly, and the organic sulphur tests are positive. 
The hydrochloride is precipitated by acids and alkali hydroxides, 
the former precipitate being more and the latter less potent than 
the original, and it is destroyed by trypsin and pepsin. Insulin is 
relatively stable to acid, but is easily decomposed by alkali hydr- 
oxides and is rapidly adsorbed in faintly acid solution. It can, how- 
ever, be filtered without any significant loss through Berkfeld 
filters if the solution is made weakly alkaline. S. S. Z. 

Effect of Plant Extracts on Blood-sugar. William Thal- 
unner and Margaret C. Perry (Nature, 1923, 112 , 164—165).— 
The tentative suggestion is put forward that insulin, which is 
apparently not itself an oxydase or a peroxydase, indirectly stimu- 
lates or activates oxidising ferments in the tissue-cells to action on 
dextrose, whereas vegetable extracts contain active oxidising 
ferments and act directly when injected into animals (cf. Winter and 
Smith, this vol., i, 513, 727 ; Coliip, this vol., i, 728, with whom 
coincident priority is claimed). A. A. E. 

Glucokinin. A New Hormone Present in Plant-tissue. 

J. B. Collip (J. Bid. Chom., 1923, 56, 513— 543).— Extracts which 
have been found to contain a hormone analogous to insulin have 
been prepared from baker’s and brewer’s yeast, wheat leaves, 
onions, lettuce, and the vegetative tissues of other plants. The 
name glucokinin is suggested for this new hormone. Glucokinin 
has been administered subcutaneously to normal rabbits and to 
depancreatised dogs. With the former animals there was an 
initial hyperglycemia which was followed by a marked hypo- 
glycemia. In the case of the dogs, the primary effect was an 
increased rate of excretion of sugar which was followed by a fall in 
the level of blood-sugar and a decrease in the rate of elimination of 
sugar. These effects develop more slowly and are maintained for 
a longer period than in the case of insulin. It is probable that 
glucokinin plays a role in the sugar metabolism of* plants similar 
to that of insulin in animals. E. S. 
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A Product of Mild Acid Hydrolysis of Wheat Gliadia. 
Hubert Bradford Vickery (J. Biol. Chem.i 1923, 56, 415 — -423 . 
cf. A., 1922, ii, 764).— Using dilute hydrochloric acid, the author has 
been unable to obtain conditions whereby the amide groups in g]^ 
are alone hydrolysed. The hydrolysis of the amide and peptide 
bonds proceeds simultaneously, although the former are hydrolysed 
more rapidly. These results do not support the view that hemi- 
and anti*groups are present in the protein molecule. E. S. 

Chemistry of Vitamin-4. I. Separation of the Active 
Constituent of Cod-liver Oil, and its Properties. Katsumi 

Takahashi and Kozo Kawakami (J . Ckem. Soc. Japan^ 1923, 44, 
5g0 — 606). — The authors have attempted to isolate vitamin-j 
from cod-liver oil and succeeded in obtaining it nearly pure in a 
semi -crystalline state. 

One kg. of cod-liver oil was saponified by warming with 2 litres of 
alcohol containing 20% potassium hydroxide dt 80—90° for thirty 
minutes. Then 2 litres of 28% alcoholic solution of calcium chloride 
were gradually mixed with cooling and agitated for one hour. 
After separation from the calcium soap and potassium chloride, 
the solution was saturated with carbon dioxide, the solvent distilled 
off below 60° under reduced pressure, and the residue extracted with 
ether or light petroleum. The ethereal extract was treated with 
dilute hydrochloric acid and the fatty acids set free were separated 
hy means of 50% alcohol containing dilute alkali. After drying 
with sodium sulphate, the solvent was expelled by a current of 
carbon dioxide, and to the residue about 50 c.c. of 80—90% methyl 
alcohol were added, and the whole was cooled at 0° for two to three 
hours, 3 — 5 g. of cholesterol then separating. More impurities were 
separated by adding digitonin, and concentrating to a red, viscous 
syrup which was once more dissolved in a small quantity of 80 90% 
methyl alcohol and cooled to -20°, whereby the vitamin-4 was 
separated in the semicrystalline state, the yield being about 0*1%. 
A mouse dying from lack of vitamin- A recovered completely on 
taking 008 mg. of the substance per day for ten days. The active 
constituent of butter or egg-yolk has also been isolated by this 

method. , _ _ , 

The isolated constituent contains carbon, hydrogen, and oxygen, 
but does not contain nitrogen, and seems to be of aldehydic nature. 
It is very hygroscopic and reduces ammoniacal sdver solution, 
Fehlincfs solution, and phosphotungstic acid. It is unstable to 
light and oxygen, and is changed by reduction with hydwgea 111 
the presence of platinum black, but is stable in ether or alcohol, 
especially in fats. It is insoluble in water, but soluble malcoho, 
ether, benzene, acetone, or other organic solvents. In chloroform 
or carbon tetrachloride solution, it gives the lipochrome ruction 
and a blue coloration with Japanese acid clay. 

Observations on the Properties of Arsphenan^ g 
varsan.] Walter G. Christiansen (J. Amer. Cta*. ^ ^ 
45, 1807-^-1811 ) . — S&lvarsan (arsphenamme) forms additiv 

pounds with methyl ketones in which the ketone is very ? 
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bound (cf. Fargher and Pyman, T„ 1920, 117 , 372). Neither 
drying at room temperature or 98° nor reprecipitation from ketone- 
free methyl alcohol by means of ether removes the ketone When 
jn. aqueous solution containing salvarsan and sodium arsenite 
is treated with hydrocblono and hypophosphorus acids, a red 
pdyarsemde of salvarsan is formed. The velocity of this reaction 
depends on the method of preparation of the salvarsan, and is 
apparently greater the less the salvarsan is polymerised The 
quantity of hydrochloric acid necessary to precipitate (coagulate) 
salvarsan from a dilute aqueous solution is constant if the method 
of preparation does not vary, otherwise varying amounts of acid 
are necessary. Titration with hydrochloric acid therefore affords 
a means of determining how closely the routine method of pre- 
paration has been followed. In order to obtain a well-coagulated 
product, in converting salvarsan base into the dihydrochloride, it 
is advantageous to use a slight excess over the two molecules of 
hydrochloric acid required. W. S N 

Preparation of New Aromatic Carbonyl Compounds con- 
taining Tervalent Arsenic. Otto Margijlies (Brit Pat 199091) 

— Aldehydo- or keto-arsinic acids of the type R-As0 3 H 2 are reduced 
to the corresponding oxides, R-AsiO, and arseno-compounds 
RAs!As*R, by means of agents (e.g., sodium hyposulphite, phos- 
phorus trichloride, sodium hydrogen sulphite) which reduce the 
quinque valent arsenic without affecting the carbonyl groups. [Cf 
J.S.C.I . , 1923, 42, 861a,] W T K B 

Preparation of New Derivatives of Organic Arsenic 
Compounds. Otto Margulies (Brit. Pat. 199092) —Aromatic 
aldehydo- or mixed fatty-aromatic keto-arsinic acids, or the corre- 
sponding compounds containing tervalent arsenic (cf. preceding 
abstract), are treated with hydrazines containing one or more 
hydrazine groupings (e.g., methylhydrazine, phenylmethylhydrazine 
diammoguamdine). The carbonyl groups are not reduced The 
products are mostly well-characterised and crystalline, and possess 
valuable trypanocidal and spirillocidal properties. W. T. K. B. 

°* ^ ew Arsenoxides and Arsenobenzenes 

Otto Mamuues (Brit. Pat. 199093). -New organic arsenoxides 
and arsenobenzenes are obtained from the hydrazones of aromatic 
idehydo- or mixed fatty-aromatic keto-arsinic acids or arsen- 
ides by reduction as described above (preceding abstracts). 

W. T. K. B. 

Cum yl Chloride. L. Bert ( Compl . rend,, 1923, 
S. 19i ^1?7).--Akimyl chloride, C e H 4 Pr*-CH 2 Cl, reacts in ethereal * 
«ion with magnesium (previously activated with ethyl bromide) 
give a pasty mass of Grignard reagent, and dicumyl (b. p. 350°), 
le magnesium remaining undissolved. Decomposition with 
^cumyl, cumyi chloride, and a small 
L pV of Jbe hydrocarbon described by Errera (A 1884, 300).“ 
ntn i r ® a g ent absorbs oxygen and may thus be converted 
m alcohol, b. p, 246° (core.). E. E. T. 
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Mercnrv Derivatives ot Phenol Ethers. Frank C. Wan. 
moke and Edmund Bubp.us Middleton (J. Amr. Chm, s 
45 1753-1755).— When boiled in alcohoko solution *itk 
Tmtassium iodide or potassium thiocyanate, or when an aqueoui 
elution containing sodium thiosulphate is allowed to remain 
“iodomereurianisole and o-iodomemunphenetolepve respectively, 
o mercury dianisyl and o-mercury diphenetyl. The resulting 
Sn is always neutral, but contains inorganic mommy c®. 
murids o-Mercury dianisyl and o-mercury diphenetyl react 
Mma'liy with alcohoko mercuric chloride givmg quantitative 
^eWs of o-chloromercurianisole and o-chloromercunphenetole, 
rpanectivelv n-Iodomercuriphenol ethers apparently react with 
potassium iodide or potassium thiocyanate similarly to the ortho- 
Stives, but the product is difficult to punfy. It is evident 
S the protection of the phenolic hydroxyl group > prevents the 

“ ^umJhmTmu^ptnols 8 ’ " ° ma "V&V 

1854) —The addition of mercuric salts to o-aUylphenols, and the 
_ nf t i, e mercurated 1 -methyl-l : 2 -dihydrobenzfuram 
properties of the merc ^ exed {orm i la) (A „ i 922 , i, W) , 

O CJH are shown to be general. Mercuric 

7 2 CH-CHyHgR acetate and mercurio chloride react readily 

v / with o-allyl-p-methylphenol, oallyl-o- 

X 0 methyl phenol, m-hydroxy.p-allyltoluene, 

o-hromo-o-allylphenol, p-carboxy-o-allylphenol, o-carboxy-o-alljl. 
phend, 0-carbomethoxy-o.aUylphenol and p-hydroxy-m-ahyl- 
cinnamic acid. The mercurated dihydrobeuzfurans undergo the 
fXSig reactions, in addition to those already reported (too « 
TheT-acetoxymereuri- or l-kalogenomercun-denvatives react with 
hot concentrated alcoholic potassium cyanide or potassium thin- 
ornate to Rive, respectively, the correspondmg 1-cyanomercu - 

SssssstgSSSHS 

mercuric hydroxide by a , 8in J i P converted into metallic 
mercurimethyl-l : 2-dihydrobenzfurans i are covert ^ 

mercury and the relevant o-allylphenol, y potass^ 

S^stannite solution or of mnm— wdgfrjg* 
hydrogen sulphide, or hydrogen sulphld t y 0 siilphat* 

By the action of hot, saturated, eq anrlinmthiosulphstonmrcrt- 
solution, they are converted in o • ^ break down W> 

derivatives, but these are unstable, and ^.halogeDoroerCM- 
mercuric suiphide and the o-allylphenol. The l naiog 
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methyl derivatives do not react with methyl iodide or acetyl 

chloride, . „ _ 

The following compounds are described. l-Acetoxymercuri- 
: 2-dihydrobenzfuran, m. p. 113°; 1-chhromercuri- 
methyl-ft-methyl-l : 2-dihydrobenzfuran, m. p. 91°; 1-acetoxymemtri- 
methylS-methyl' 1 : 2-dihydrobenzfuran, an oil; bchloromercuru 
m ihyl^-methyl-l: 2-dihydrobenzfuran , m. p. 127*5°; 1-oceta/- 
m rcunrnethylA-methyl-\\ 2-dihydrobenzfuran, an oil; \-chlorvmer- 
arimethylA-meihyl-l \ 2-dihydiobenzfuran, m. p. 99‘5°; 4-bromo- 
\.acetoxymercnrimethyl-l : 2-dihydrobenzfuran, an oil ; 4-6roww- 
\. c hlormercuriinethyl-l : 2-dihydrobenzfuran, m. p. 108°; 1-cJUoro- 
m rwrmethyl-l : 2-dihydrobenzfuran-Q-carboxylic acid , m. p. 200° 
(decomp. )> and its methyl ester, m. p. 107° (decomp.) ; l-chloro- 
mercuri-metkyl-l : 2-dihydrobenzfuranA-carboxylic acid , m. p. 212 — - 
213° (decomp.), and l-chhromercurimethylA-carboxyvinylene-l : 2- 

dihyirobenzfuran, COgH'CHiCE-C^^Q^^CH'CHgHgCl, m. p. 

300° (decomp.), are white, crystalline solids, unless otherwise stated. 
iJodoniewurimethyl-ft-meihyl-l : 2-dihydrobenzfuran , m. p. 88°. 
\.Jodwnercurimethyl-5-7nethyl-l : 2-dihydrobenzfuran, m. p. 131*5°. 
iJodornercurirnethylA-methyl- 1 : 2-dihydrobenzfuran , m. p. 94°. 
i-Bromo - 1 -bromomercurimethyl- 1 : 2-dihydrobenzfuran , m. p, 93°. 
4-Br<mo4-tO(i<merciinwefAyZ4 : 2 -dihydrobenzfuran, m. p. 101°. 
l-tfydrozt^rcwnrae^yJ-l : 2-dihydrobenzfuran, m. p. 152°. 

; 2-dihydrobenzfuran, a thick oil. 
\Mydroxy 7 mrcurirn£thylA-methyl-l : 2-dihydrobenzfuran, m. p. 149°. 
l-Tartrato-di-(mercuriinethyl-l : 2-di%drc$en2/imzrc), m. p. 192° 
(decomp.). 1 - Oxalato - di - (mercurimetkyl -1:2- dihydrobenzfuran), 
m. p. 175°. The following three p-nitrobenzoates are yellow. 
\-$-Nitrobenzoatomercurimethyl-\ : 2-dihydrobenzfuran, m. p. 148°, 
l-ip-Nitrobenzoatomercurimethyl-Q-methyl-l : 2-dihydrobenzfuran, m. p. 
162*5°. 1 -p -iVt trobenzoatome rcurimethyl A- me tkyl - 1 : 2-dihydrobenz- 
furan, m. p. 136*5°. 1-Thiocyanatomercurimethyl- 1 : 2-dihydrobenz- 
furan, m. p. 112*5°. l-Cyammercurimethyl-l : 2-dihydrobenzfuran, 
m. p. 162°. l-ThiocyanatoniercurimethylA-Tnethyl-l : 2-dihydrobmz- 
furan , m. p. 102*5°. l-CyanomercurirneihylA-mzthyl-l : 2 -dihydro- 
bmzfuran, m. p. 148°. l-Sodiumthiosulphatomermrimethyl-l : 2- 
dihydrobenzfuran forms glistening, white scales. l-Sodiumthio* 
sidphatomrcunmdhylA-methyl- 1 : 2-dihydrobenzfuran. 1 : 1-ifer- 
curidimethylmebisA-methylA : 2-dihydrobenzfuran. Methyl p -aUyU 
oxycinnamate, CH j >ICH 4 CH 2 , 0 ’C 6 K 4 *^H!CH‘C 0 2 Me, glistening, white 
plates, m. p. 65*5°, is prepared by boiling a mixture of p-coumaric 
acid, allyl bromide, anhydrous potassium carbonate, and acetone. 
When heated at 230 — 245°, it undergoes molecular rearrangement, 
with formation of methyl ^-hydroxy-m -allyhinnamaic, which is 
hydrolysed by means of aqueous sodium hydroxide solution, giving 
y-hydroxy-m-allylcinnamic acid , 

CH 2 :CH*CHo*0 fi H 3 (OH)*CH:CH-C0 2 H, 
white crystals, m. p. 169\ which is used in the .preparation of 
l-chloromercurimethyI-4-carboxyvinylene-l : 2 -dihydrobenzfuran . 



i. 972 ABSTRACTS OR CHEMICAL PAPERS. 

New Organometallic Compounds. Cuprous Phenyl * 
Silver Phenyl. Ren£ Reich ( Campt . rend., 1923, 177, 322 ? 
324). — An ethereal solution of magnesium phenyl bromide d 
solves cuprous iodide in the cold, in absence of air, cuprous pjjft 
CuPh, being precipitated, after an interval, as a white powd 
decomposing at 80°. On warming in benzene solution, dinted 
and a copper mirror result (quantitatively). Cuprous rfoen i 
reacts with water to give benzene and cuprous oxide, with di] ? 
nitric acid to give nitrobenzene, and explodes in presence of £ 
concentrated acid. It decomposes, with blackening, within t ^ 
days, even in a vacuum. Wo 

Cuprous iodide reacts with magnesium ethyl bromide, presnin 
ably to give cuprous ethyl, which, however, cannot be isolated, bein 
unstable at temperatures above — 18°. ’ ® 

Silver bromide reacts with ethereal magnesium phenyl bromide 
the violet solution obtained depositing a yellow precipitate of 
silver phenyl, AgPh. The preparation is effected in darkness 
and the product decomposes in ethereal suspension at —18* ^ ’ 
few hours, to give silver and diphenyl. It is highly explosive 

E. E. T, 


Physiological Chemistry, 


Effect of Insulin on the Respiratory Exchange, H. W 

Dudley, P. P. Laidlaw, J. W. Trevan, and E. M. Boock (P m 
Physiol. Soc J. Physiol. 1923, 57, xlvii— xlix).— Two independent 
investigations, by the first two and last two authors, show that 
although sugar disappears from the blood, the injection of insulin 
does not produce its effect by directly increasing the rate of com- 
bustion of glucose. Experiments by the first-named author further 
show that the disappearance is not due to an increased glycogen 
storage in the liver. G. B. 

The Distribution of Inorganic Phosphate of the Blood 
between Plasma and Cells. T. F. Zucker and M. B. Gutmah 
(Proc. Soc. Expt. Biol. Med., 1921, 19, 169— l71).-~By working 
rapidly with the Bell and Doisy method, the inorganic phosphate 
found in the plasma is the same as that of whole blood. If the 
colorimetric reading is made within half an hour after the blood is 
drawn, the distribution is equal ; if one hour elapses, the whole 
blood contains more than the plasma ; after several hours the 
difference is still greater. Phosphate -ions freely permeate the 
cell-wall, and are stored as organic, acid-soluble phosphate; the 
latter in turn is readily hydrolysed when there is need of phosphate- 
ions in the plasma. Chemical Abstracts. 

The Calcium Content of the Blood ol Thyroidectomia^ 
Animals. MArie Parhon {Endocrinology, 1923, 7, 311 — 312).— 
The blood of thyroidectomiaed sheep contained a smaller amount 
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of calcium than normal, supporting the idea that one of the most 
important functions of the thyroid is the regulation of calcium 
metabolism. Chemical Abstracts. 

Distribution of Sugar in Whole Blood, Plasma, and Cor- 
puscles ; Permeability of Red-blood Corpuscles for Sugar 
in Diabetic and Non-diabetic Cases. H. J. John (Arch. Intern. 
Md., 1923, 31, 555— 560).— In the blood drawn from non-diabetic 
persons in the course of dextrose tolerance tests, the concentration 
of dextrose in plasma and corpuscles was nearly the same, whereas 
in diabetic blood obtained under the same conditions the concen- 
tration in the plasma was always greater. The difference was not 
due to relative impermeability of the diabetic corpuscles to dextrose, 
for when exposed for two hours to a 1 % dextrose solution, these 
took up more dextrose than did non -diabetic corpuscles similarly 
exposed. Chemical Abstracts. 

The Nature of the Sugar in Blood. J. A. Hewitt (Brit. 
Med. J 1923, 1, 590 — 591). — Objections are raised to the technique 
employed by Cooper and Walter and by Winter and Smith, and 
it is asserted that no evidence exists that y-dextrose is a component 
of normal blood; neither are theories of diabetes mellitus which 
are dependent on the presence of y-dextrose securely based. It is, 
however, admitted that y-dextrose may have a transient existence, 
and may perhaps be regarded as an intermediate product in the 
katabolism of dextrose. A. A. E, 

t The Blood Content in Various Animals of Sugar, Residual 
Nitrogen, Carbamide Nitrogen, Creatinine Compounds, and 
LJric Acid by Folin's Methods. Arthur Scheunert and 
Bertha von Pelchrzim (Biochem. Z., 1923, 139, 17— 29).— A 
;able is given summarising the values found for the constituents 
)f blood mentioned in the title for a variety of vertebrates — dog, 
iheep, ox, horse, pig, birds, and fish. As a rule the physiological 
blits of variation of these constituents are the same in all the 
nimals including man. Uric acid was, however, not found in 
he blood of dogs, sheep, oxen, horses, pigs, or fishes, but that 
ound in birds agreed in content approximately with that of man. 

H. K. 

The Uric Acid Content of the Blood of Various Animals. 

ONSTANZE Schmitt-Krahmer (Biochem, Z., 1923, 139, 30—33).— 
a view of the results of Scheunert and von Pelchrzim (previous 
bstract) on the absence of uric acid from the blood of various 
urnals and thus contrary to the results of some other workers, 
ie method of Folin as modified by Pucher and with further slight 
edifications has again been applied to the blood of various animals 
mtaining added known amounts of sodium urate. In all cases, 
* a <-'id found corresponded with that added except in birds, 
here the excess corresponded with the values found by Scheunert 
« von Pelchreim. H. K. 
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yte Influence of the Normal Working Journey on 
Composition of the Blood of the Horse. Arthur Schetjhekt 
and M. Bartsch (Biochem. Z., 1923, 139 , 34— 37).—' The content 
of sugar, residual nitrogen, carbamide nitrogen, creatine, and 
creatinine of the blood of a horse performing its daily work was 
the same as during rest ; the capacity for comb ining with carbon 
dioxide of the plasma was, however, as a rule depressed, H. K. 

The Relation of the Individual Organs to Blood Clotting. 

Kelzo Hiruma (Biochem. Z., 1923, 139 , 152 — 1 37).-— Ligature 
of the pancreatic ducts in rabbits leads to an enormous increase 
of fibrinogen in the blood whilst the thrombin content is unchanged. 
Parallel with this increase in fibrinogen there is a prolonged delay 
in blood clotting. Thrombin can be stored unimpaired in the 
frozen condition for some weeks. Its action is rapidly destroyed 
bv shaking serum but is intensified by passage of carbon dioxide 

H, K. 

The Physico-chemical Bases of Vital Permeability. I and 

II. R. Brinkman and A. von Szent-Gyorgyi (Biochem. Z, t 
1923, 139 , 261 — 269, 270— 273).— I. The normally, observed 
impermeability of a . collodion membrane for hemoglobin is not 
due to the narrowness of the pores, because capillary-active sub- 
stances such as sodium oleate, linolate, glycocholate, digitonin, 
and Witte peptone render the collodion permeable to hemoglobin. 
This is a reversible condition of the pores. As a working hypo- 
thesis the view is adopted that only the positively adsorbed sub- 
stances can enter the capillaries with the water and pass through. 

II. A collodion membrane impermeable to haemoglobin is rendered 
permeable by treatment with atropine, pilocarpine, caffeine, 
strychnine, q uinin e, and morphine, but not by codeine. Cocaine 
and novocaine have no action, H. K, 


The Sw elling of Blood-corpuscles and Haemolysis. 
Klothilde Gollwitzer-Meter (Biochem. Z 1923, 139, 86- 
1X3). — Washed blood-corpuscles of man, when suspended in various 
isosmotic salt solutions and submitted to increasing tensions of 
carbon dioxide, undergo swelling and haemolysis. The swelling 
is favoured by anions in the order C1>N0 3 >S0 4 and by Him 
in the order Ca > Mg > K > Na. For haemolysis, however, a different 
order is observed, N0 3 >C1>S0 4 and Ca>Mg>K>Na. or- 
puBcles washed with small quantities of isosmotic dextrose or 
sucrose solutions show little agglutination, but with mcreaseu 
carbon dioxide tension there is progressively increasing agglutin- 
ation, sedimentation, and hemolysis. Suspensions of corpusc 
rotated in a tonometer undergo spontaneous haemolysis attribut- 
able to electrokinetic processes. 


Placental Transmission. I. The Calciuxn andMagnf 1 ® 
Content of Foptal and Maternal Blood-serum. L. fax . 

and E. D. pLss (J. Bid. Chem., 1923 56. 297-307).-^« 
time of birth, the calcium content of the serum of the 
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bitfher than that of the mother ; the value for the former is usually 
jiigher, and that of the latter lower, than the normal value. No 
Terence was observed in the magnesium content ; in both cases, 
this showed a tendency to fall below the normal value. E. S. 

Placental Transmission. EL The Various Phosphoric 
jVdd Compounds in Maternal and Festal Serum. E. D. 

puss and Edna H. Tompkins ( J . Biol. Ctym., 1923, 56, 309 

317).— A comparison has been made between the distribution of 
Uosphoric acid in maternal and foetal serum at the time of birth, 
lipoid phosphoric acid is present only in small quantities in foetal 
blood, whilst its content is above the normal in the blood of the 
mother. The value for inorganic phosphoric acid is low in the 
serum of the mother and high in that of the foetus. There is also 
a tendency for organic phosphoric acid to be higher in the serum 
of the foetus than in that of the mother. The total phosphoric 
jcid content is greater in maternal than in foetal serum. E. S. 

The Inhibitory Effect of Blood-serum on Haemolysis. 

Eric Ponder (Proc. Roy. Soc 1923, [jB], 95, 42— 61).— Haemolysis 
if red bloodgcells by saponin or by sodium taurocholate is inhibited 
jy serum protein. A quantitative study has been made of this 
■Sect. The degree of inhibition is measured in terms of the 
imount of hscmolysing agent used up by the protein. The inhibitory 
jffecfc of scrum is shown to be approximately constant for sera from 
iifferent animals belonging to one species and to be constant from 
lay to day, but to change if the serum be dried or exposed to air. 
The quantity of haemolytic substance neutralised per unit of serum 
lecreases with increase in the concentration of serum, and the 
general conclusion is drawn that the inhibition is due to the form- 
ition of a loose adsorption compound. Haemoglobin inhibits in 
i way similar to that of serum protein. W. 0. K. 

Influence of Pyramidone on Metabolism. Hans Gessler 
Arch. expt. Path. Pharm 1923, 98, 257 — 287). — A dmin istration of 
lyramidone to patients with fever causes a reduction in heat pro- 
luction, a retention of water and of sodium chloride, and, apparently, 
i diminution in the destruction of body proteins. E. S. 

The Calcium and Phosphoric Acid Metabolism of the 
lorse when Normally Fed. Arthur Scheunert, Adolf 
chattke, and Marta Weise (Biochem. Z., 1923, 139, 1—9).— For 
horse receiving a daily ration of oats, hay, and chopped straw, the 
ally intake was 25-5 g. CaO and 53-2 g. P 2 0 5 . Over an experimental 
enod of thirteen days during which daily analyses were made of 
rme and faeces, the total unexcreted CaO for thirteen days was 
; S 1 aQ d P a 0 5 148*5 g. In another horse, however, fed on oats 
f the <My intake was CaO 16-1 g., and P 2 0 5 36-5 g. and over 
11 'day period of observation the total unexcreted CaO over ten 
l ys was 3*5 g. whilst the P*0 5 balanced. The conclusion is drawn 
* Nervations over too short periods are liable to lead to wrong 
Inclusions. ir it 
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_ The Influence of Exclusive 0at Feeding on the Calcium 
Sad Phosphoric Acid Metabolism of the Horse. Arth^! 
Scheu.nert, Adolf Schattke, and Marta Wbise (Biochm. I 
1923, 139, 10— 16).— Exclusive feeding of a horse on oats (a diet 
rich in phosphates but poor in calcium) over a period of ten davs 
showed a surplus excretion of 83*9 g. of CaO, but an approxin^ 
Pa0 5 equilibrium. The same was observed in another horse fed 
initially on oats, hay, and chopped straw, when the hay was omitted. 
A rich phosphate diet poor in calcium can therefore extract calcium 
from the depots of the fully-grown horse. H, K. 

The Calcium Balance. Adolf Sindler ( Pfluger’s Archtv 
1922, 197, 386 — 403 ; from Chem. Zentr 1923, i, 859).—' Two feeding 
experiments in three periods with growing individuals showed that 
the calcium balance depends on the supply of meat. The calcium 
balance is more favourably affected by a decrease in the meat ration 
than by addition of calcium chloride. In the latter case, the first 
retention of calcium is followed by its elimination by the kidneys 
and intestines. Loss in phosphorus consequent on administration 
of calcium was not observed, but rather an improvement of the 
phosphorus balance. Increased compensatory intention of 
potassium and increased excretion of sodium was also observed. 
The magnesium balance appears to depend on several factors! 

G. W. R. 

The Influence of the Phosphate-ion on Carbohydrate 
Metabolism. I. H. Elias and A. LOw ( Btoche,m . Z., 1923, 
138, 279 — 283). — Perfusion of surviving livers of frogs with Ringer 
solution containing phosphate and dextrose shows that glycogen is 
not stored, but is, on the contrary, mobilised. The fall of blood- 
sugar in cases of hyperglycsemia by administration of phosphates 
does not therefore appear to be due to storage of glycogen. H. K. 

The Influence of the Phosphate-ion on Carbohydrate Meta- 
bolism. - II. H. Elias, C. Popescu-Inotesti, and C. St. 

Radoslav ( Biochem . Z., 1923, 138, 284— 293) —Intravenously 
administered hypertonic mono- or di-sodium phosphates depresses 
the blood-sugar content of dogs and rabbits in small doses. Larger 
doses lead to a hyperglycsemia in the rabbit, but in the dog to a 
protracted hypoglycaemia. H. K. 

The Influence of the Phosphate-ion on Carbohydrate Meta- 
bolism. HI. H. Elias, C. Popescu-Inotesti, and C. St. 

Radoslav (Biochem. Z., 1923, 138, 294— 298).— In dogs and rabbits 
the hyperglycsemia produced by adrenaline is depressed by phosphate 
injections. "■ ^ 

The Influence of the Phosphate-ion on Carbohydrate Meta- 
bolism. IV. H. Elias, C. Popescu-Lnotesti, and l. ftT ' 

Radoslav ( Biochem . Z. } 1923, 138, 299 — 306 ).— Intravenous dj* 
of phosphate which are without action on the blood-sugar coo 
of normal dog3 depress the hyperglycsemia and glycosuria o K 
with extirpated .pancreas. 
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Muscular Exercise, Lactic Acid, and the Supply and Utilisa, 
tion of Oxygen. A. V. Hill and Habtlev Lottos (Quart j 
M, im > 16 > ISS-ITO).— Oxygen is not used in the primary 
breakdown processes of rest or activity; it is used only in recover? 
processes. Large amounts of lactic acid, up to 1-5 g. per kg body 
weight, may be produced If exercise is too great the supply of 
oxygen cannot oope with the production of lactic acid and exhaus- 
tion results. The exhaustion following long continued moderate 
exercise is due to the diffusion of lactic acid out of the muscles where 
it is slowly oxidised and removed. Lactic acid in the body always 
appears as the lactate of sodium, potassium, or ammonium. The 
rate at which chemical processes ot recovery occur starts at a low 
level, rises to a maximum, and slowly falls to zero. The greater the 
initial effort the greater is the relative rate of recovery. 

Chemical Abstracts. 


Carbamide as a Protein Substitute for Ruminants. F 

Honcamp and E. Schneller (Biochem. Z 1923, 138, 461—19*6) ' 
Metabolism experiments were carried out on two wethers fed on a 
standard diet with and without the addition of carbamide. The 
litrogen content of the faeces shows little change, but in one wether 
i protein sparing action of the carbamide was observed, and in the 
jther almost all the carbamide was excreted in the urine. On a 
protein-deficient diet containing copious carbohydrate, carbamide 
jromotes storage of protein. The substitution of casein for carbamide 
ed to a greater storage of nitrogen. jj k 


The Life-supporting Action of the Leguminous Tribe. L 

3ebcz bller and A. Billig (Biochem, Z. t 1923, 139, 225—228).— 
tfhite rats fed exclusively on the broad bean ( Vitiafaba) live fifteen 
o twenty times longer than when fed on the haricot bean. H. K. 

The Nutritive Value of Fats and Lipoids. II. Nutritive 
lalue of Fatty Acids and Glycerol in their Combined and 

Jncombined States. Katsumi Takahashi ( J . Ckem. Soc 
'apan, 1923, 44, 547-573) .-The nutritive value of six pure fatty 
cids, stearic, palmitic, oleic, decoic, lauric, and myristic acids, 
ad of the corresponding triglycerides in presence and absence of 
itamin-4 was investigated by means of feeding experiments on 
nee. Tables and curves of the results are given, and may be 
ummansed as follows : (1) In like conditions, free fatty acids have 
less nutritive value than the corresponding glycerides. (2) In the 
resence of a small quantity of vitamin -4, the nutritive value of 
ie ac id® increases as the molecular weight of the acids 
ecreases and the same is the case with the corresponding glycerides, 
f gner acids, such as palmitic and stearic acids, are bad as food, 
w better than oleic acid, (3) By supplying a sufficient 
‘Vf Vl bamin-4, mice grow normally with food in which 
' i , rtf* present in the form of triglycerides but not if they 
aim * S 66 8tate - The effect on the growth of each glyceride 
pmH 08 j ! ame * W Vitamin-4 has no direct effect on the 
° n anc * absorption pf fats, (5) It is improbable that fats are 
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absorbed after complete decomposition into fatty acids and gW 
in the digestive organs. (6) Animals fed with a large quantL j 
free acids (stearic, palmitic, etc.) become less resistant to 
and are apt to develop diseases of the respiratory organs, espSf 
pneumonia. K K ^ 


Nutritive Value of Fats and Lipoids. III. Are Carbo. 
hydrates and Fats Necessary as the Food of Animals? £at 

sumi Takahashi (J. Ckem. Soc . Japan, 1923, 44, 574 — 589 ).— ^ 
already stated by Funk (“ The Vitamines,” p. 346), vitamin-g h 
an intimate connexion with the metabolism of carbohydrate 
When carbohydrates are ingested without vitamin-5, they have 
an injurious effect on the nutrition of animals. In general, xafifai 
proteinB, vitamins, and salts, fats and carbohydrates are not to fo 
regarded as absolutely necessary elements of nutrition, but mereh 
as auxiliary sources of energy. j( ^ * 


The Phosphorus Metabolism of the Nervous System. I 
Elisabeth Hecker and Hans Winterstein (Z. physiol Chm' 
1923, 128, 302 — 316). — Estimations made by Bloor’s nephelometric 
method of the phosphorus content of the brain and of the cerebro- 
spinal cord of the frog show that the latter contains twice as much 
phosphorus as the former and that the upper half of the spinal 
cord contains less than the lower. W. 0. K. 


The Content of the Normal Human Cerebrospinal Fluid 
in Phosphates and Sulphates. Felix Haurowitz (Z. pkysii 
Chem ., 1923, 128, 290—301). — The normal human cerebrospinal 
fluid contains on the average 0 0018% of phosphorus and 0*0011% 
of sulphur. These values are fairly constant for different cerebro- 
spinal fluids and are less than the corresponding values for the blood. 
The phosphorus is almost completely inorganic, whilst about one- 
fifth of the sulphur is in combination in protein. W. 0. K. 


Metabolism of the Surviving Mammalian Heart. Felg 

Klewitz (Arch. cxpt. Path . Pkarm 1923, 98, 91 — 105).— Perfusion 
experiments have been made with surviving hearts from normal 
dogs and rabbits and also from animals the f glycogen supply of 
which had been depleted by hunger and injection of phloridm 
The results indicate that, in all probability, the surviving heart m 
utilise fats and nitrogenous substances, in addition to carbohydrate, 
as sources of energy. Further, when nitrogenous substance 
(amino-acids) are added to the perfusion fluid, these may be retained 
by the heart probably both as a reserve supply of energy and to 
replace wasted tissue. Creatine and creatinine are formed in vary- 
ing quantities by surviving hearts. 

The Effect of Insulin on the Glycogen in the Tissues of 
Normal Animals. Harold Ward Dudley and Guy Frederic 
Maerian (Biockem. «/., 1923, 17, 435 ^ 38 ) .-The sugar whic 
disappears irom the blood of normal animals under the innuendo 
insulin is neither converted into nor stored as glycogen either ‘ ® 
liver or in the skeletal muscles. The glycogen in these two tJ 
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disappear com P^ e ^ely w ^en a dose of insulin which is 

sufficient to catise hypoglycaemic convulsions is administered. No 
evidence could be found that carbohydrate is converted into fat in 
normal animals on administration of insulin. S. g. Z. 

Unsaponifiable Matters (Higher Alcohols) in Shark and 
pay-liver Oils. II. Yoshiytjki Toyama (J. Chem. Ind. Japan , 
1923, 26, 37 — 48; cf. ibid., 1922, 25, 1 ). — The unsaponifiable 
matter of the liver oil of GhUmydosehchus anguineus , Garrnan, is 
mainly composed of oleic alcohol. Small amounts of cetyl alcohol 
and of cholesterol were also found, but neither selachyl alcohol nor 
batyl alcohol could be detected. It also contains an appreciable 
amount of squalene and a minute quantity of a saturated hydro- 
carbon. The unsaponifiable matters of the liver oils of ( 1 ) Scynino- 
rtinus licha, ( 2 ) Centroscyllium ritteri, (3) Hyptmnchias deani , (4) 
Gakocerdo tigrinus , and (5) two commercial shark-liver oils con- 
tained large amounts of selachyl alcohol, C^^Og, and of batyl 
alcohol, C 20 II 42 O 3 . Squalene was found in those of ( 1 ), ( 2 ), and (5). 

K. K. 

Presence of Sucrase in the Walls of the Ovarian Mucoid 

Cysts. P. Lecene and H. Bierry ( Compt . rend., 1923, 177, 
222 — 224).— By macerating the walls of ovarian mucoid cysts with 
water in presence of toluene and thymol, the authors obtained a 
solution which fermented sucrose, indicating the presence of a 
sucrase. Morphological analogy probably exists between the tissue 
examined and the lining of the foetal intestine, for which a sucrase 
is the characteristic enzyme. E. E. T. 

The Function of the Parathyroids. Harald A. Salvesen 
(J. Biol, Chem., 1923, 56, 443 — 156). — Paraihyroidectomised dogs 
have been maintained alive for about two years by administration 
of calcium salts either intravenously in the form of calcium chloride, 
or orally in the form of milk or of soluble calcium salts. During 
this time, the animals were in a state of u latent tetany ** ; cessation 
of the administration of calcium salts always produced tetany. 
During latent tetany, the calcium content of the blood is below, 
and that of the inorganic phosphoric acid above, the normal. The 
appearance of tetany is always accompanied by a decrease, and its 
disappearance by an increase in the calcium content of the blood. 
During latent tetany, and more so during tetany, there is a lowered 
tolerance for sugar which is due to a functional disturbance of the 
glycogen-forming organs. These results are in agreement with the 
view put forward by MacCallum and Voegtlin (J. Expt. Med., 1909, 
11 , 118), and subsequently abandoned, that the symptoms of 
parathyroid insufficiency are due to calcium deficiency. E. S. 

Creatine Formation during Tonic Muscle Contraction. 

K. Uyeno and T, Mitsuda (J. Physiol, 1923, 57, 313—317).— 
male toads and frogs, creatine was found to increase in the 
clasping muscleB during coupling in the breeding season. Decere- 
brate rigidity in cats also increases the creatine in the rigid muscles 
m accordance with the results of Pekelharing and van Hoogenhuyze 
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(A., 1910, ii, 324), but contrary tq, those of Dusser de Barenne 
Temart (Pfluger's Archiv, 1922, 195, 370). ^ m 

The eamosine content of muscle is, on the other hand, not in 
fluenced by rigidity. G. B. 

Creatine Formation in Frog's Muscle Contracted bv 
Nicotine. T. Mitsuda and K. Uybno ( J . Physiol, 1923, 
280— 286).— The authors confirm the older results of Pekelharing 
(A., 1911, ii, 1115) that the contracted muscles contain more creatine 
than the normal ; the increase is something like 5 — 10% of the total 
amount in the muscle. * 6. B. 


The Pigment Question. B. Brahn and M. Schmidtmam 
(Arch. path. Anat. Physiol . , 1922, 239, 488 — 490; from Physic 
Abstr.y 1923, 8, 199).— The brown pigment which may be extracted 
from myocardium which has undergone brown atrophy cannot be 
distinguished from melanin. The wide variation in the published 
analysis of melanin indicates that this is not a single substance, but 
a group of substances with similar properties. The pigment of 
brown atrophy is, like melanin, iron-free and contains sulphur and 
phosphoric acid. Its rather sparing solubility in alcohol docs not 
indicate a non-melanin nature, as melanin varies considerably in this 
respect, becoming decreasingly soluble with age. For the present, 
human endogenous pigments are to be divided into two classes, 
those derived from haemoglobin, and the autochthonous pigments or 
melanins. W. 0. K. 


Pigment of Human Skin. G. O. E. Liqnac (Arch. path. Anal 
Physiol 1922, 240, 383-416; from Physiol. Abstr 1923, 8, 228).- 
Four stages in human skin pigmentation can be distinguished, 
First there is formed a parent substance, a prepigment sensitive to 
light, and reducing silver nitrate. From this is derived, by oxidation 
and polymerisation, a melanin which still reduces silver nitrate but 
is bleached only by active oxygen. It is possible that the prepig- 
ment is an o- or p -dihydro benzene derivative and that melanin is 
produced by the oxidation of quinonoid substances. Strong 
oxidation of melanin brings about the third stage. A yellow 
pigment which will not reduce Bilver nitrate • is formed. This 
pigment can be obtained by the action of hydrogen peroxide. In 
the body, it has been observed only in the skin lymph nodes. The 
fourth phase includes only the colourless decomposition products 
of melanin. There is no sufficient ground for assuming the presence 
of oxidising or other enzymes in the skin. Radiation with ultra- 
violet light loads to a primary pigmentation and secondary depig- 
mentation, in which hydrogen peroxide may be concerned. ^ ^ 

The Phosphorus Content of Pathological Melanin. 0. 
Salkowski (Arch. path. Anal. Physiol., 1922, 240, 353—355; fr 0D1 
Physiol. Abstr., 1923, 8, 199).— Melanin from melanotic divers i con- 
tained 0*99%. and 0 71% of phosphorus in two cases. Fhosplw 

was found in the examination of another melanotic liver me ■ 
Brown pigment from a brown atrophied heart contained U i h 
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phosphorus. The significance of this small amount with respect to 
the nature of the pigment of the brown heart is doubtful. Other 
investigators have found 0*50% of phosphorus in the pigment of 
the brown heart. W. 0. K. 

Iron Reaction in Malarial Pigment. E. Mayer (Arch. path. 
Anal. Physiol., 1922, 240, 117—126; from Physiol Abstr 1923, 8, 
199). — Although the usual microchemical reactions do not show the 
presence of iron in malaria pigment, iron can be demonstrated by 
certain modifications in which it is brought gradually into solution 
and made to react with reagents at the same time. This is achieved 
by staining with Berlin-blue in which aqueous hydrochloric acid is 
replaced by 2—5% alcoholic hydrochloric acid, in which the malaria 
pigment is slowly solidified, or with the Hueck modification of the 
Turnbull-blue reaction. In this method, the ammonium sulphide 
is allowed to act until the pigment begins to dissolve. The use of 
these methods confirms Seyfarth’s finding of iron in malaria 
parasites. The finding of blue haloes indicates that the irdl split 
from the pigment diffuses to the boundaries of the pigment con- 
taining cells. Occasionally blue or green globules of malaria 
pigment are seen with this technique. Formalin pigment does not 
give the iron reaction with this method, which can accordingly be 
used for differential diagnosis. W. 0. K. 


The so-called Lipofuscin. 0. Lubarsch (Arch, path . Anal 
Physiol., 1922, 239, 491—503 ; from Physiol. Abstr., 1923, 8, 199).— 
The evidence at hand indicates that lipofuscin is a mixture of 
pigment and fat. The designation “ lipofuscin 5 ’ and the distinction 
from melanin of the substance designated is not warranted. It is 
true that physiological melanin is formed in ectodermal cells. 
Lipofuscin is not limited to ectodermal cells, although it is found 
there chiefly. It is not known whether its rare occurrence in con- 
nective-tissue is to be attributed to its formation or to its deposition 
there. The author distinguishes three endogenous pigments : 
(1) the haemoglobinogenous ; (2) the proteinogenous, including 
“lipofuscin and (3) the lipoidogenous, including only the true 
lipochromes. W. 0. K. 

Some Derivatives of “ Saccharin.” A. F. Holleman (Bee. 
trav. chim 1923, 42, 839 — 845). — A discussion of the connexion 
between taste and constitution. A resume of most of the work 
done on this subject is given. It is shown that benzene disulphimide 
has a very sweet taste, but much less than “ saccharin,” and in 
addition it has a bitter after-taste ; “ 6-chlorosaccharin ” is about 
half as sweet as “ saccharin.” The imide of quinoleinic acid is sour, 
whilst phthalimide is tasteless and quinoleic add is acidic. 

J, F. S. 

The Formation of Lactose in the Lacteal Gland. The 
°* ^ euc i n ©- Erich Hesse (Biochem. Z 1923, 138, 441— 
160).— The observation of Rohmann that addition of leucine greatly 
accelerates the formation of lactose in the sterile maceration juice 
d the lacteal gland of the cow has been followed up. By fraction* 
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ation of the osazones, maltosazone has been isolated. Attention * 
directed to Fischer’s opinion that lactose could possibly arise out rf 
maltose by a stereochemical change. g g- 

The Reduction of Methylene-blue by Iron Compounds 
Edward James Morgan and Jhda Hxrsch Quastel (?*£<. d “ 
Soc., 1923, [B], 95, 61 — 71). — Boiled milk to which ferrous sulpha^ 
haB been added will reduce methylene -blue. The effect is shown 
to be due entirely to the mineral constituents of the milk as 
methylene-blue is reduced by ferrous sulphate in the presence of 
sodium hydroxide, carbonate, hydrogen carbonate, or phosphate 
and of the sodium salts of various organic acids Buch as acetic 
tartaric, or citric, two molecules of ferrous sulphate being required 
to reduce one of methylene-blue. This effect seems to depend on 
the low ionisation of ferric hydroxide, that is, on the high afSnitv 
of the ferric-ion for the hydroxyl -ion. W. 0. £/ 

Acfion of Alcoholic Extracts of Pancreas (Insulin) on the 
Critical Glycsemia. H. Chabanieb, C. Lobo-Onell, and M 
Lebert (Bull. Soc. Chim. biol., 1923, 5, 389 — 397).— Mainly a 
confirmation of results obtained by McLeod and his collaborators 

E. S. ' 

The Action of Insulin in Glycmmia and Acidosis. A. 
Desgrez, H. Bierry, and F. Rathery ( Compt . rend., 1923, 176, 
1833— 1836) —Insulin in the form of powder, as prepared by & 
series of fractional precipitations, is to be preferred to the simple 
extracts of the active substance. The latter exert a characteristic 
toxicity in addition to their effect on glycaemia. Analyses are 
quoted showing the marked effect exerted by stated doses of insulin 
in diminishing the excretion of sugars, ketones, and (3-hydroxy- 
butyric acid. The suggesticlk is made that the metabolism of 
these substances is probably%onditioned by certain tautomeric 
forms of dextrose. H. J, E. 

Use of Yeast Extracts in Diabetes. L. B. Winter and W. 
Smith (Nature, 1923, 112, 205; cf. this vo!., i,’ 513, 727).— The 
variability of the activity of the extract from different samples 
of yeast is confirmed, and it is noted that micro-organisms other 
than yeast can also yield substances which reduce the concentration 
of the blood-sugar. A. A. E. 

Tetany. 8. G. Ross (Can. Med. Assoc. J., 1923, 13, 97 — 103).— 
In four cases of tetany (three gastric, the fourth mercuric chloride 
poisoning), the sodium and chloride content of the blood wore 
reduced, the hydrogen carbonate increased, the calcium normal, 
and the inorganic phosphorus increased in two cases. In a case 
of mercuric chloride poisoning with acute nephritis but no tetany, 
the’ sodium and chloride content were low, the hydrogen carbonate 
and calcium normal, and the phosphorus high. 

• * Chemical Abstracts. 
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t Derivatives ofPhenylarsinic Acid (Quinquevalent Arsenic) 
L Treatment of Experimental Trypanosomiasis and Spirii- 
Relation between the Therapeutic Action of the 
La^atic Arsinic Acids and their Constitution, E. Fourneau, 
a Navabbo-Martin, and M, and Mme. TstEouEL (Ann. Inst. 
Pasteur, 1923, 37, 551 — 617). — A very large number of previously 
fcnown derivatives of phenylarsinic acid, C 6 H 5 »Ab 0 3 H 2 , have been 
prepared and examined With regard to their maximum tolerated 
dosT and tlieir effective curative dose in animals infected with 
trypanosomes or spirochaetes. Brief accounts of the chemical 
methods used in preparing the compounds are given. 

W. 0. K. 

The Analysis of the Pharmacological Action of Nitrous 
Oxide. Heinrich Bart (Biochem. Z., 1923, 139, 114 — 138). — 
Contrary to Wieland’s results, the author finds that nitroue oxide 
as a true lipoid-soluble narcotic. Experiments wore earned 
out on frogs at various temperatures between 3° and 25° witfi air, 
hydrogen, nitrogen, and nitrous oxide, and with various mixtures 
with oxygen, on tadpoles and worms and some anaerobes, as, for 
example, ascarids. H. K. 

The Pharmacology of Potassium- and Calcium-ions, M. 

Rosenmann (Z. ges. exp. Med., 1922, 29, 334; from Physiol. 
Abstr., 1923, 8, 202), — Investigation of the action of adrenaline, 
pilocarpine, ergotoxin, etc., on various muscular processes in the 
presence and absence of calcium- and potassium-ions tends to show 
that the action of calcium is chiefly stimulant, whilst that of 
potassium is chiefly paralysant. Calcium in the presence of 
adrenaline shows an exaggerated paralysant action. W. 0. K. 

Laevulose, Dextrose, and Galactose Tolerance in Dogs. 

Meyer Bodansky ( J . Biol. Chem ., 1923, 56, 387—393). — The 
ingestion of laevulose is less effective than that of dextrose in pro- 
ducing a rise in blood -sugar. In argeement with the results of 
Foster (this vol., i, 503), and in opposition to those of Folin and 
Berglvmd (A., 1922, i, 487), galactose has been found to produce 
a marked hyperglycaemia. This, however, is prevented if sufficient 
dextrose is present in the circulation. The reducing substances 
excreted in the urine following the ingestion of laevulose -and 
galactose do not consist of these sugars. E. S. 

[Physiological] Action of Homologous Aliphatic Quaternary 
Ammonium Bases. Fritz Kulz (Arch. expt. Path, Pharrn 
1923, 98, 339 — 369). — A comparison has been made of the physio- 
logical actions of the quaternary salts comprised in the two general 
series trimethylalkylammonium iodide and triethylalkylammonium 
iodide. The curare action of the two series does not run parallel. 
In the trimethyl series, the activity decreases from the lowest 
member to that containing a propyl group; the butyl derivative 
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has ten times the activity of the propyl derivative; thereat 
the activity increases slowly ae the senes Is ascended In ^ 
triethvl series, the first two members have approximately the earn, 
activity; succeeding members show a regular increase. Th e 
curve of activity of each series is, in general, the reciprocal oi the 
curve of solubility of the corresponding perchlorates. The action 
of the various members of the two series on the vagus nerve and 
on skeletal muscle has also been determined. E. S. 

The Relations between Constitution and [Physiological] 
Action in Alicyclic Tetrahydro-^naphthytanme and 1 its 
Derivatives. II. M. CloETTA and E. Waskr (rircft. expt. Path. 
Pharm., 1923, 98, 198 - 220 ).— The authors have previously sho TO 
(A 1913 i 1280) that the physiological action (dilation of the 
pupils and rise in body temperature and blood pressure) of tetau 
hydro- B-naphthylamine is not modified qualitatively by the intro, 
diction of one methyl group into the amino-group When, how- 
ever two methyl groups are introduced, such a modification doee 
occur Thus, the dimethyl derivative causes a fall in blood 
pressure and dilation of the pupils, but is without action on the 
body temperature. The corresponding methochlonde hw u 
action intermediate between that of the mono- anddi-roe^l 
derivatives. It produces a rise m blood pressure, dilation of the 
pupil, and is without action on the body temperature ; in addition, 
Ft Ls a curare-like action. This quaternary salt like --ammo. 

methyl-oe-tetrahydro-fi-naphthalene, differs from the other dem- 
ativ J which produce a rise in blood pressure in that successive 
injections are equally effective in their action. The observation 
ZL previously V cit.), that the introduction of an acid grasp 
tote the amino group of tetrahydro-p-naphthy amme reverses the 
action of this substance, has been found to hold for other grosp. 
Thus injections of the carbamic ester and of the ethylthiocarb. 
Ido-, phenylcarbamido-, phenylthiocarbamido-, and evenoftte 
tetrahvdro-6-napbthylthiocarbamido- derivatives of tetrahydro- 

8 nanhthvlamtoe cause none of the effects produced by the free 
^XHhe distance of the amtoo-group from the mpraate 

nucleus is increased, as to a ^ omet ^ lte ^yt? n t3^ted’ 

no essential difference tothe action is produced ; when 

as to a-hydrindamtoe, the action is considerably diminished. 


Detoxication of Cyanides in Health and Disease. 

Bodansky and Moise D. Levy (Arch. Int. Med., 1923, 31 ,jf 
389) —A study of the excretion of thiocyanate in ^ ^ bv 

and after the* ingestion of 

normal and diseased persons. The latter excre ^ 
than the former, but the increasesaftermgeBtion^ ^ 

'jring power 
idequate. 


cyanide ^ndteiwyanate were somewhat greater BjjffJ 
to certain diseases, nA m pellagra, the 5^ 


wains 


n diseases, ^ : c adenuaw- 

unimpaired, provided the supply ab^acis. 
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Comparison ol the [Physiological] Actions of d~, and 
i-Caxnphor. V. Electrographical Investigation on Isolated 
prog’s Hearts. G. Joachimoglxj and E. Mosler (Arch, expt. 
path-Ph* 1 ^'’ 1923, 98, 1 11).-— The same physiological action was 
produced by the three enantiomorphs, thus confirming results 
obtained by other means (A., 1917, i, 528; 1921, i, 146). E. S. 


Chemistry of Vegetable Physiology and Agriculture, 


Protein Synthesis by Azotobacter. 0. W. Hunter (J. Agric. 
Res., 1923, 24, 263 — 274). — Dried Azotobacter cells containing 
11*8% protein were obtained by culture on solid media, whereas 
those from an aerated liquid culture had a protein content of 
30%. Within the limits of the experiment, the yield of cells 
increased with the amount of sugar in the medium, and the nitrogen 
fixed was generally of the order 16—17 mg. per g. of dextrose 
consumed. In media containing molasses, Azotobacter converted 
soluble nitrogenous substances into more complex proteins, and 
at the same time utili&ed the molasses as a source of energy for 
nitrogen fixation. cThe addition of straw to the media did not 
cause any appreciable increase in the quantity of nitrogen fixed. 

A. G. P. 

The Propionic Acid Fermentation of Lactose. J. M. Sher- 
man and R. H. Shaw (/. Biol. Chem., 1923, 5$, 695 — 700).— The 
accelerating effect which certain other organisms have on the 
production of propionic acid by Bacterium acidi propionici { d ) 
(J. Gen. Physiol- ., 1921, 3, 657) is not due to the production of 
lactic acid from the lactose by these organisms. E. S. 

The Production of Tyrosine by a Putrefactive Anaerobe. 

S. C. Hall and F. Finnerud ( Proc . Soc. Expt. Biol. 31 ed., 1921, 
i 19, 48 — 50). — Certain anaerobes, as Bacillus bijermentans , B. 
centrosporogenes, and B . histolyticus , when grown in deep brain 
medium, ground meat, salmon, milk, or suspended casein, form 
tyrosine. The medium must not contain an excess of monosac- 
charides. Chemical Abstracts. 

Lactic Acid Fermentation of Dextrose by Peptone. Chr. 
^akshel andH, non "Ruler [Z. physiol. CJwm,., 1923, 128, 251— 
— -The experiments of Schlatter [A., 1922, i, 1996), who has 
claimed that he has demonstrated the lactic acid fermentation 
of dextrose by peptone, have been repeated with negative results, 
provided that the conditions were aseptic. Where fermentation 
with production of lactic acid set in, bacterial contamination could 
be shown. W. O. K. 

vol. cxxrv, i. mm 
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Pat Metabolism of the Timothy Grass Bacilli 

II. The Carbon Balance-sheet and Respiratory Quotient 

Marjory Stephenson and Margaret I)ampier Whbtham 
(Proc. Boy. Soc., 1923, [jB], 95, 200 — 206; cf, A,, 1922 
i, 500). —The carbon balance of timothy grass bacillus, grown in 
a culture medium containing dextrose as source of carbon, was 
studied. The carbon was completely accounted for by the carbon 
dioxide formed, the carbon in the organism, and the carbon 
remaining in the culture medium after filtration. The longer the 
duration of the experiment, the more carbon dioxide is produced 
from the reserve lipoid of the bacillus. The respiratory quotient 
is greater than unity in thf earlier part of the experiment when 

r thesis of lipoid and protein is taking place. Afterwards, when 
dextrose is consumed, the respiratory quotient sinks below 
unity. G. W. R. 

Does the Introduction of an Ethoxyl Group into Aromatic 
Conipounds Increase their Bactericidal Action on the Pneu- 
mococcus and the Gonococcus ? A. D. Hirschfelder and L. J, 
Pankow (Proc. Soc. JSxpt, Biol. Med., 1921, 19, 64 — 67).— The 
introduction of an ethyl group into substances like sodium phenol 
sulphonate and sodium salicylate or p-aminophenol and p-nitro- 
phenol does not cause increased bactericidal action. 

Chemical Abstracts. 

The Influence of the Medium on the Toxicity of certain 
Alkal oids towards Protozoa. T. A. Henry and H. C. Brown 
(Trans. Boy. Soc. Troy. Med., 1923, 17, 61— 71).— Quinine, emetine, 
and conessine are much more toxic to protozoa when in an alkaline 
medium. There would appear to be a specific toxic action of the 
alkaloid followed by some secondary action of the alkali. The 
uses of this observation in the alkaloidal treatment of protozoal 
diseases are noted. A. G. P. 

Volutin and Nucleic Acid in Various Yeasts. M. Glaubitz 
(Biochem. Z., 1923, 139, 77— 85).— By staining the volutin 
granules in a variety of Torula and distillery yeasts with methylene- 
blue followed by dilute acid (Meyer) and the nucleic acid by 
methylene-blue followed by phosphine, an attempt has been made 
to determine whether volutin and nucleic acid are identical. The 
staining reactions were found insufficient to decide. In all cases, 
nucleic acid appeared to be present to a lesser extent than volutin. 
There is no relation between baking capacity and volutin content. 
For Torula yeasts the greater the reproductive capacity the greater 
the nucleic acid content. 

Action of Yeast on Calcium Lactate : Production of Ethyl 
Alcohol. E. Kayser (Compt. rend., 1923, 176, 1662 1665). 
The addition of various types of yeast to solutions of calcium 
lactate containing those inorganic substances which worn 
associated with the yeast under natural conditions results in 
production of pyruvic, acetic, and valeric acids, together wi 
aliphatic alcohols. The rate of action varies with the type 
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yeae^used, fe mpte tepid a^m than at 12°, and takes place to 
a neater extent s the surface than in the body of the solution, 
ft increases with concentration of calcium lactate, and is most 
utarked in the presence of potassium dihydrogen phosphate and 
of ammonium phosphate. The production of pyruvic acid is 
favoured by the addition of calcium carbonate. Small quantities 
of ethyl valerate and amyl acetate were also obtained in most of 
the experiments, the amount depending on the experimental 
conditions. H. J. E. 

phytochemical Reductions. XVII. Partial Reduction of 
Dinitro-compounds . Carl NeubeiJg and Elsa Reinfurth 
(Biochem. Z., 1923, 138, 561 — 568). — m-Dinitrobenzene, when 
added in alcoholic solution to an actively fermenting surface yeast 
in the presence of sucrose or starch syrup, becomes reduced to 
m-nitrqaniline and m-dimtroazoxybenzene. An intermediate pro- 
duct ih the formation of the latter is probably m-nitrophenyl- 
hydroxylamine as the solutions at an intermediate stage showed 
the methaemoglobin reaction. H. K. 

The Nitrogenous Bases in the Mycelium oi Aspergillus niger. 

w. Vorbrodt ( Bull . ocod. polon. an . let. ; dasse sci. ?natk. not , 
1921, [5], 223—236 ; from Physiol Abstr., 1923, 8, 208).— From 
1400 g. of dry mycelium the following were obtained : adenine 
(0-7 g.), xanthine, guanine, cytosine (0*3 g.), choline (0-4 g.), lysine 
(0*6 g.); ammonia, arginine, and histidine were not found. It 
is thought that the relatively high content of free bases indicates 
that these are intermediate products in the synthesis of proteins 
and not catabolic products. W. O. K. 

Chemistry of the Higher Fungi. XVII. Amanita muscaria, 
L. ( Inoloma alboviotaceum, Pers., Boletus Satanas, Lenz., and 
Hydnum versipelle. Lucie Bard and Julius Zellner ( Monatsh ., 
1923, 44, 9 — 17). — Amanita muscaria contains a colloidal sub- 
stance, viscosin (cf. A., 1918, i, 55), and a readily soluble substance, 
mycetid. The former, on hydrolysis, affords dextrose and methyl- 
pentoses, but no mannose or galactose ; the latter affords dextrose 
and other sugars. Hydrolysis of the fungus membrane gives 
dextrose, pentoses, methylpentoses (the two latter being formed 
from the more readily hydrolysed portion of the parent poly- 
saccharide) and glucosamine (produced with difficulty by the 
hydrolysis of a chi tin-like parent substance). 

holorm alboviotaceum contains oleic and palmitic acids (together 
with derived fats), lecithins ( ?), mycose, dextrose, choline ( ?), 
and a mixture of Bubstances resembling ergosterol and cerebrin. 

Boletus Satanas, known to contain mannitol and mycose, also 
contains palmitic acid and derived fats, unsaturated acids of the 
oleic and linoleic type (oxidation of the mixture of acids, with 
permanganate, affording a dihydroxystearic acid, m. p. 135°, and 
! a me acid, m. p. 173°), ergosterol, m. p. 164° (identical with that 
ound m ergot and toadstools), a substance resembling cerebrin 
: ~ 0Ile resembling a phlobaphen, mannitol, choline, muscarine, 
N potassium chloride. 


mm 2 
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Hydnum veraipeUe, contains a resin [easily hydrolysed, giving 
amorphous acids and resembling one previously isolated (A., 1915 
i, 1086)], a substance resembling ergosterol, mannitol, destroy 
and choline. The aqueous extract of the fungus contains caibo! 
hydrates, which, on hydrolysis, afford dextrose, pentoses, and 
methylpentoses. E. E. T. 

Plant Respiration and Photosynthesis. H. A. Spoehr and 
J. M, McGee ( Carnegie Inst. Pub., 1923, 325, 1- — ^98).- — Inter- 
dependence may exist between photosynthesis and respiration. 
In the plant-cell, the carbohydrates and fats serve as the funda- 
mental sources of energy in respiration ; carbohydrates act as 
protein-sparers. The leaves of Helidnthus dunus contain more 
amino-acid (which accumulates in the dark, the protein diminishing) 
and less carbohydrate than the stems. Amino -acids have stimul- 
ating effects on certain enzymes ; they stimulate cells to metabolise 
more food material. An attempt to explain this on the basis of 
the isomerisation of dextrose to more rapidly metabolised isomerides 
gave negative results. Whilst laevulose metaboliseB more rapidly 
than dextrose, and shows relatively high respiratory activity it 
depressed the activity of leaves when amino-acids were given. 
For the determination of the rate of respiration, an electrometric 
method was employed to estimate the carbon dioxide ; the amino- 
acids were estimated by Van Slyke s micro-method, and the sugars 
by the author’s method (A., 1921, ii, 715). Deleano’s statement 
(Jahrb. mss. Bot., 1921, 51, 552) that the nitrous acid method 
of estimating amino -groups is untrustworthy in the presence of 
carbohydrates and nitrates was not confirmed. A plant of 
Helianthus tmius^showed a gradual increase in the rate of respir- 
ation during the first forty-eight hours, the amino-acids probably 
having a stimulating action, compensating for the diminishing 
carbohydrate content, whilst with excised leaves the rate decreases 
up to the forty-eighth hour, when there is a slight increase. There 
is a gradual depletion of carbohydrates and increase in amino-acid 
content, but the stem and roots show a slight decrease in amino- 
acid content. In excised leaves, the carbohydrate content dc- 
creases and that of the amino-acid increases. -Excised leaves, 
when placed in the dark in a nitrogen-free nutrient solution con- 
taining 7 % of dextrose, take up sugar and store it, and show an 
increased content of amino-nitrogen. Amino-acids are produced 
in the dark and accelerate the rate of carbohydrate consumption. 
Leaves fed on aminoacetic acid solution (for example) showed 
increased respiratory activity and rate of sugar consumption, 
whereas leaves fed on dextrose maintained an almost oonstaa 
sugar content, but the amino-acid content increased w® * 
the rate of respiration decreasing for thirty hours, then 1 mm ■ I 
for fifty hours to a value slightly above the original. 1 
of the Canada Wonder bean, where the carbohydrate an 
acid content increased during the experiment, the re ¥ 
ation after falling to a minimum at the end of thirty-n 
rose to about the original value; the minimum marks F 1 
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when the amino-acids have accumulated in a quantity sufficient 
to influence respiration. When the leaves are fed with amino- 
acifls in addition to sugar the rise in the rate of respiration is 
continuous. The use of sucrose leads to similar results, but the 
influence of amino-acids was not observed with hevulose. There 
ffas a great increase in amino-acid content and respiratory activity 
w hen it was fed to the leaf, but aminoacetic acid gave very little 
additional stimulation. A natural accumulation of amino-acids 
resulting when excised leaves are kept in the dark is as effective 
as artificial addition in stimulating respiratory activity. The 
rate of respiration has no direct relation to the carbohydrate 
supply. Light affects the carbohydrate and amino-acid content 
ia opposite ways, decreasing the latter. Neither nitrate nor 
ammonia accumulates in leaves kept in the dark for ninety-five 
houra. The existence of an internal factor is postulated for ‘cases 
in which the photosynthetic activity varies independently of 
external conditions. Whilst the chlorophyll content regulates the 
degree of photosynthetic activity in leaves poor in chlorophyll, 
the limiting factor in leaves rich in chlorophyll is this internal 
factor, which resembles an enzyme in its behaviour and is responsive 
to variation of temperature. The fact that reduced pressure 
and narcosis inhibit photosynthesis as well as respiration supports 
the view that a chemical or energetic relationship exists between 
the two processes. A molecular relation between photosynthesis 
and respiration depends on the activity of the intermediate products 
of sugar katabolism which act as “ building blocks ” with carbon 
dioxide or some of the primary products of its photochemical 
breakdown ; this would account for asymmetric synthesis. Differ- 
ential estimations of carbon dioxide showed, in the cases of leaves 
of the sunflower and Canadian Wonder bean, that the rate of 
photosynthesis of a leaf, the store of carbohydrates of which has 
been greatly depleted, is initially low and rises with continued 
exposure to light, the rate of respiration also increasing. Leaves 
previously kept in the dark show a continuous decrease in respir- 
atory activity and a declining photosynthesis. This also holds 
for high concentrations of carbon dioxide, i.e., respiration parallels 
carbon dioxide fixation. Photosynthesis may be a dual or coupled 
reaction. Chemical Abstracts. 

Influence of the Concentration of Organic Substances on 
the Formation of Starch in Vegetable Cells. A. Maige ( Compt . 
J"* 8oc - Biol-, 1922, 86, 856—857; from Physiol Abstr 1923, 
“i 209). — Increase of sugar and water in the cell leads to increased 
starch formation. W. 0. K. 

Influence of the Nature of Organic Substances of the Form- 
ation of Starch in Vegetable Cells. A. Maige (Compt. rend . 

■ Bi < 1922, 87 , 303—304 ; from Physiol Abstr., 1923, 8 , 209).— 

an embryos without cotyledons were cultivated on 5 to 10% 
®ototions of different sugars and the formation of starch observed. 

ie amoun t of starch formed is held to depend on the penetrability 
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of the sugar except in cases where there iB a debate toxic action, 
as with mannose and particularly with galactose. W. 0. K. 

Chemical Composition of Protoplasm ofPlasmodiu^ 

W, W. Lepeschkin (Ber. dent. hot. Oes., 1923, 41, 179 — 187). — 
Art examination of the protoplasm from plasmodia of Fuligo varkm 
gave the following results. Dry matter 17*4%. In the dry matter, 
the water-soluble material, amounting to 40*7%, principally from 
the vacuoles, consists of monosaccharides, 14*2% ; proteins, 2*2% 
and amino-acids, purine bases, asparagine, etc., 24*3%. 
material insoluble in water, 59*3%, forming the ground mass of the 
protoplasm, consists of nucleoproteins, 32*3% ; nucleic acids, 2*5%; 
globulin, 0*5%; lipoproteins (plasmatin), 4*8%; neutral fats, 
6*8%; phytosterol, 3*2%; phosphatides, 1*3%; other organic sub. 
stances (polysaccharides, colouring matter, resin), 3*5%; ash 
constituents, 4*4%. G. W. R, 


Comparative Plant Chemistry. V. Alchemilla Alpim, L 

Hans Vogl ( Monatsh 1923, 44, 19— 28). — 1 The stems and leaves 
of this plant were found to contain an optically inactive hydro- 
carbon, C 28 H 68 , hexagonal plates, m. p. 70°, oleic and linoleic acids 
(in roughly equal amounts), a little combined phosphoric acid 
(lecithin?), and a dextrorotatory, white, amorphous substance, 
CXOj, m. p. 268° (decomp.) (if not treated previously with 
alkali) or 253° (decomp.) (if alkali is used in its purification). ‘This 
substance may be a resin-ester, which would account for the m. p. 
results. From the sample of m. p. 253°, no crystalline derivatives 
could be obtained. Short heating with acetic anhydride gave an 
acetyl derivative, m. p. IU°, prolonged heating, one melting at 
138° Nitric acid in glacial acetic acid solution gave a nitro> 
derivative, m. p. 206°. In addition to the above substances, the 
stems and leaves contain a phlobaphen and tannins (of two types), 
choline phenolic compounds, dextrose, and laevulose (these two in 
the proportion of 4 : 1), Extraction with water revealed the 
presence of inorganic matter and of carbohydrates, which, on 
hydrolysis, gave a little galactose, considerable quantities of pentoses, 
but no dextrose or mannose. The total ash (from stem and leaf) 


was 7*03%. ti , 

, h A brief examination of Alchemilla Alpina root ( 
showed that alkaloids were absent. Very little of the 
hydrocarbon was present, whereas the leaves, etc., coni 
1—2%. A resin-substance, similar to that described above was 
isolated, and was soluble in alkali. Tannins of the fntMjMj* 
type were found in large quantities, ““d also dextrose and 
(in this case in the proportion 2:1). The total root exta J 
about 60% greater than the leaf extract (per cent), 
effect is possessed by the root can only be attributed ^ j, ^ 
present. 


Constituents of the Wax-like Coating 
Apple. Charles E. Sando {J. Bid . CAm., 1923 , 56 45 J 
Dried apple skins were extracted successively With light petrol 
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nd ether. Fractionation of the light petroleum extract yielded 
nacontane, CggH^, heptacosanol, C 27 H fi6 0 (cf. Kipping, T., 1893, 
-j 452), and a number of crystalline products which could not be 
dent-ified owing to the small yield. Heptacosanol has not pre- 
viously been isolated from natural sources. From the ether 
extract) a new alcohol, CgoHjgOg, prismatic needles, m. p, 284 — 
285 °, was isolated. The name imlol is suggested for this. Malol 
i 8 dextrorotatory, exhibits mutarotation, and appears to be the 
Inwer homologue of the isomeric alcohols oleanol and prunol 
isolated by Power and Tutin (T., 1908, 93, 891) and by Power and 
Moore (T., 1910, 97, 1099), respectively. It gives the Liebermann- 
Salkowski reaction for cholesterol, forms a crystalline sodium salt, 
Jut 0 3 Na, and a diacetyl derivative, CgoH 46 0 3 Ac 2 , needles, m. p. 
1^200° (decomp.), which, when dissolved in 70% alcohol and 
boiled for two hours, is converted into the monoacetyl derivative, 
C^H^OgAc, small needles, m. p. about 279 — 281° (decomp.). 
tfethylmaldl, CggH^OgMe, m. p. 170*5 — 171*5° after sintering at 
110°; and acetylmethylmalol, C^H^OgMeAc, m. p. 243—244°, have 
also been prepared. E. S. 

The Chemical Contents of Polygonum hydropiper. Jan 

Bielbcki and Dawid Liberman (/"* Zjazd Chmikdw Pokkioh, 
1923, 60 — 61). Whilst certain colour reactions seem to point to 
the presence of alkaloidal substances in Polygonum hydropiper , no 
alkaloid was isolated from the alcoholic or acid extracts, although 
the latter were found to contain certain organic acids, of which 
only gallic acid was identified. An extract of P. hydropiper made 
vith lime water gave on distillation with steam and extraction 
vith ether a small quantity of green oil, from which crystals of a 
iharacterifltic odour separated, which gave many reactions for 
tlkaloids. R. T. 

A New Essential Oil from the Seeds of Sium latifolium, L. 

9. V. Pigulevski { J . Russ. Phys . Chem . Soc., 1922, 54, 296—303),— 
The crushed seeds of the umbelliferous plant, Sium latifolium, L., 
yield about 6% of an essential oil, a typical sample of which has 
if 5 0*8533, 1*1 +77*24°, [«]„ +98*40°, [a], +127*24°, [4 153*80°, 
4/Mc 1'99. Fractionation of the oil shows that it contains 
about 80% of d-limonene, which was identified by means of its 
tetrabromide. The higher boiling fraction appears to consist of 
a ketone, giving an oxime, m. p. 101 — 102°, [ah, +136*76°; tjie 
ketone, although having an odour reminiscent of carvone, is not 
identical with the latter. The oil prepared from unripe seeds has 
similar properties to the above. 

In character, the oil is similar to oil of caraway, which is also 
composed of two main constituents, but contains a much higher 
proportion of ketone. The structure of the seeds was compared 
^ith that of caraway seeds, and it was found that the resin ducts 
ol the former were much nearer the endosperm than those of cara- 
way* It is thought possible that hydrocarbons are formed in the 
ducts lying nearer the endosperm, whilst oxygenated compounds 
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are produced in the outer portion of the seed; the difference of 
structure would thus account for the difference in character of ft, 
essential oils in the two plants. u - a - K A 

Estimation of Adsorbed Bases in Boils a^ ^bnMrt^, 
rtf fhftRo Bases in Soil Economy. D. J. Hissink (Smlffa 
1923 15 269 — 276 ).— Twenty-five g. of soil (50 g. of sandy loams) 
are shaken in a beaker with 100 c.c. of a warm normal solution 
of sodium chloride and filtered into a litre flask. The soil on the 
filter is treated with successive portions of the sodium chlonde 
Sion until the flask is filled to the mark. Each portion of 
crtintinTi is allowed to pass through the filter before the addition 
of the next The washing is repeated until a second litre of filtrate 
is obtained. The difference in calcium content of the two separate 
tres of filtrate corresponds with replaced calcium. For adsorta 
note stium and magnesium, a similar method is employed p«. 
Cblv using a 25 g. soil sample and normal ammonium chlonde 
for leaching Of the adsorbed ions calcium was the most 

nesium, and sodium being adsorbed. A. r, 

The Soil Solution and ^ Importance m *e Growth d 
plants. N. M. Tulaikov [Soil Set., 1923, 15, 2-9—234). ft 
relationship between the osmotic pressure of the soil solution aid 
Sant growth is investigated. An increased osmotic 
Slaved the germination of seeds, weakened the seedling., 
the growth of the plant in all its Btages. There is an 
optimum ^otic^prelre for plant growth. Increased osmoti 
™re increased the total crop yield up to an optimum figure, 
afto which^hcrc was a deefine in yield. An increased osmote 
pressure produced an increased nitrogen content m thernop, ati 
greater hardness of gram. 

The Question of Obtaining tb e J SoU i Solution^ i 
Ttttaikov and M. S. Kuzmin {Sotl Set., 1923, 05, -3^^). 

noil solution can be extracted in about g ““j£j 
be obtained in this way even when the moisture come ^ Q p 
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Genesis of Hydrocarbons. R. d’Andrimont (</. Inst. Petr. 
Tech., 1923, 9 , 287 — 291). — A brief general discussion on the genesis 
0 f hydrocarbons (petroleum) and their localisation in certain zones 
jjj the earth’s crust. Whether from accumulations of vegetable 
and animal remains the processes of organic transformation give 
dse to coal or hydrocarbons depends on : (1) the proportion of 
cellulose to fatty matter; (2) the conditions of deposition; and 
( 3 ) pressure, temperature, and time. The most favourable situation 
[or the third of these conditions is in the fractured zones bordering 
mountain folding. L. J. S. 

Studies in Mutual Solubility. I. Introductory., The 
Mutual Solubility of Glycerol and Aliphatic and Aromatic 
Ketones. Basil Charles McEwen (T., 1923, 123, 2279—2284). 

Studies in Mutual Solubility. II. The Mutual Solubility 
of Glycerol and Alcohols, Aldehydes, Phenols, and their 
Derivatives. Basil Chaeles McEwen (T., 1923, 123, 2284— 

2288 ). 

The Alkylglycerols. R. Delaby (Ann. Chim. t 1923, [ix], 1% 
275— 326).— A more detailed description of work previously pub- 
I [ished (cf. this vol., i, 84, 85, 289, 531, 646 ; ii, 264). H. J. E. 

Ethylation with Ethyl Sulphate. A. R. Cade (Ghent. and 
Met. Eng., 1923, 29, 319— -323).— Ethyl sulphate is a satisfactory 
general ethylating agent for the preparation of ethyl ethers, esters, 
imines, and imides. If the reagents employed be nearly dry both 
ithyl groups react ; if there be a laige amount of water present 
inly one group reacts completely. A temperature of 109—150° 
a usually optimal, but reaction occurs even at room temperatures. 
Aromatic and aliphatic ethers are both prepared as with methyl 
tulphate in presence of an alkali. Amines are mono- and di- 
thylated according to the conditions of reaction; both ethyl 
tonps can be caused to react if an alkali be present. Imides and 
eids are best treated in the form of their alkali salts. Being non- 
nflammable, non-toxic, non-corrosive, and of low volatility, besides 
*ing available in large quantities and in a high degree of purity, 
%1 sulphate should find a wide chemical use, especially as it 
eacts without application of pressure. T. S. W. 

The Colloidal Electrolyte extracted from Carrageen 
Chrondrus Crispus ). Frank Courtney Harwood (T., 1923, 
23, 2254-2258). 

Bromination of Aliphatic Acids. Brian Duncan Shaw 
1, 1923, 123 , 2233 — 2240). 
vol, cxxiy, i. 
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Direct Conversion of Derivatives ol Dichlomcetic Acid 
into Derivatives of Trichloroacetic Acid. , A^™ §- Wheels* 
and Samuel C. Smith (J. Amer. Chem. Soc., 1923, 45, 1994—199$) 

o-Tduidine dicMoroaceMe, prisms, m. p. 140°, is formed when 

equimolecular proportions of o-toluidine and dichloroacetic acid 
react iti ice-cold carbon tetrachloride solution ; p-toluidine dichloro- 
acetate is prepared similarly, and has m. 160 (Baralis, jfo. 
ckm. med . /am, 2, 301, gives m p. 140 ). Anihne trichloro- 
acetate, m. p. 163° (Beamer and Clarke, A, 1897, i, 785, give m. p. 
145°), is obtained by the action of excess of dichloroacetic acid or 
trichloroacetic acid on aniline, without cooling^ or by the inter- 
action of aniline and trichloroacetic acid at —3 in carbon tetra- 
chloride solution. o-Toluidine trichhroacetate, colourless plates, 
m. p. 167—168° (decomp.}, p-toluidine trichloroacetate, m. p. 135° 
(Baralis, loc. cit., giveB m. p. 137°), ct-naphthylamin e trichloroacetate, 
pale violet plates, m. p. 173° (decomp.), and m-nitroaniline tricJHoro - 
acetate, pale yellow plates, m. p. 147°, are prepared by similar 
methods. It is evident that the formation of these derivatives of 
trichloroacetic acid from dichloroacetic acid must be preceded by 
a rearrangement of 2 mols. of the latter, giving 1 mol. of chloio- 
acetic acid and 1 mol. of trichloroacetic acid. This view is sub- 
stantiated by the production of both cMoroaceto-^nitroanilifo, 
NO^GeH^NH-CO-CHaOl, 

vellow prisms, m. p. 177°, and trickhroaceto-p-nitroanilide., 

y v no 2 -c 6 h 4 -nh-co-cci 3 , 

gale yellow, prismatic needles, in. p. 140°, when p-nitroaniline and 
dichloroacetic acid are warmed together, the product being then 
heated at 100° with phosphoric oxide . The identity of these anilides 
is co nfir med by their direct synthesis from chloroacetic acid, or 
trichloroacetic acid, and p-nitroamline. W. S. N. 


The Oxidation of Stearic Acid and Related Compounds 
by Oxygen. Ernst Zerner (Naturprodukte, 1923, 83—94).- 
The higher fatty acids and related compounds are slowly oxidised 
by atmospheric oxygen in presence of a catalyst of the type of 
manganese stearate at 130° with formation of a variety of products. 
The oxidation is accompanied by a steady rise in the acid ana 
saponification numbers and, in the case of unsaturated substances 
such as oleic acid, by a fall in the iodine number. A detailed 
study was made of the oxidation of stearic acid. The product 
obtained after oxidising for thirty-one hours formed a soapwh^ 
lathered well but could not be salted out, indicating the pr^nc 
of hydroxyl groups. It contained unsaponifiable matter wM 
had the composition of an alcohol, p M &0, and as ident^k 
products succinic, pimelie, and heptoic acids, and in 
carried forward with the oxygen current th ^ owe J.^f g ^ 
down to formic acid and an alcohol, C 12 H 28 0. Whene y ^ 
was oxidised in the same way, the rate of ^ 

ethoxyl group did not indicate that one end of the chain /Jjj 
attacked preferentially. Compounds contaimng as JJj 
carbon atoms in a chain are not oxidised under the above conon 
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Constitution and some Properties of an Unsaturated Fatty 
Acid, CujHaOj, isolated from Lindera obtusiloba. Yoshitora 
IwaMOTO (X Uhm. Ind. Japan , 1923, 26, 708— 716; cf. ibid., 
1 Q 21 24, 1114). — An unsaturated fatty acid, Underic acid , 

, ’ CH 3 *[CHL] d , CH:CH*[CH 2 ] 2 *C0 2 H, 

a light yellow oil, was isolated from the oil obtained from Lindera 
$wtioba } B.L. It has m. p. 1*0— 1*5°, $J» 0*92461, wg 1-44922, 
tt » 1*45113, iodine value 126*33, neutralisation value 282*26. the 
methyl ester has b. p. 123 — 125°. Treated by Hazara’s oxidation 
method, the acid gave dihydroxylinderic acid, C 12 H 22 0 2 (0H) 2 , slender 
needles, m. p. 102°. The original acid was ozonised and decom- 
posed with hot water ; from the decomposition products, succinic 
and n-octoic acids and n-octaldehyde were isolated. K. K. 

Linoleic Acid and its Anhydride. D. Holds and S. Weill 
(Chm. Umschau , 1923, 30, 205 — 206). — A sample of linoleic acid 
prepared by Grim and Schonfeld from poppy-seed oil {Z. angew. 
Chm., 1910, 29, 47) was investigated and gave the following mean 
characters: iodine value (Hanus), 178*6; acid value, 196*7; 

0*9025; 1*4711; m. p. —25° to —24°. The anhydride 

was prepared by boiling for seven hours with acetic anhydride and 
distilling off the excess of acetic anhydride and the acetic acid 
formed under reduced pressure. The residue was freed from 
unchanged linoleic acid by dissolving in light petroleum, treating 
with 5% sodium hydroxide solution, removing the soap with 50% 
alcohol and finally with water, and distilling off the light petroleum 
in a current of carbon dioxide under reduced pressure. The yield 
was 85—92% of the theoretical. When the light petroleum solu- 
tion was cooled to —75° the anhydride was precipitated as a fine 
white precipitate, of which the melting point was, however, not 
sharp enough to be determined. H. C. R. 

Hongay Oil [from the Seeds of Pongamia glabra, Vent.]. 
K. D. Desai, J. J. Sudborocgh, and H. E. Watson ( J . Ind. Inst. 
Sci. f \923, 6, 93 — 110). — The fatty acids present as glycerides 
include myristic (0*23%), palmitic (6*06%), stearic (2*19%), arachidic 
(4*30%), lignoceric (3*22%), dihydroxystearie (4*36%), linolenic 
(0*46%), linoleic (9*72%), and oleic (61-30%) acids. There is 
3*56% of unsaponifiable matter, which contains brassicasterol and 
sitosterol together with an oil of high refractive index. [Cf . J.S.G.L , 
1923, Oct.] H. *C. R. 


Cashew Kernel Oil [from the Seeds of Anacardium occi- 
dentale, Linn.]. C. K. Patel, J. J. Sudborough, and H. E. 
Watson (J. Ind. Inst. Sci., 1923, 6, 111— 129).— The oil comprises 
glycerides of oleic (73*8%), linoleic (7*7%), palmitic (6*4%), stearic 
(11*2%), and lignoceric (0*5%) acids together with 0*42% of un- 
sapouifiable matter consisting mainly of sitosterol. [Cf. J.S.C.I . , 
1923, Oct;] 9 H. C. R. 

Preparation of Malono-p-ethoxyanilic Acid and its Esters. 

Aetien-Gesellschaft fOr Anujn-Eabrikation (D.R.-P. 371692 ; 
from Chm. Zentr .1923, ii, 1089) — p-Phenetidine is treated with 

nn 2 



im 


ABSTRACT* OF CHEMICAL PAPERS, 


ft large excess of ethyl m&kmate. After removal of tbs ^ 
ethyl malonate, the product of reaction is treated with jTL 
solution of an alkali hydroxide. The formation of the dhoW,!? 
idide, CHj(CO*NH*C 6 H 4 ’OEt) 2 , in large quantities is preveatecU 
using large excess of ethyl malonate, Thus from ethyl malonat 
and p-phenetidine in the proportion of 7:1, four parts of ,j>Lj 
mahno^-ethoxyanilute, CH 2 (CO a Et)*CO*NH*C 6 H 4 *OEt, axe forme? 
together with one part of the diphenetidide. After removal 
excess of othyl malonate and treatment with potassium hydrosi.^ 
malmo-p-dhoxyanilic. acid , OEt-CgH^NH-CO-CH^OO^H, is obt2 
by treatment of the potassium salt with hydrochloric acid. 

G. W, R, 

Crystalline Structure of Anhydrous Racemic Acid, w ? 

Astbcry (Proc. Boy, Soc 1023, [A] } 104, 219— 235).— From obserw 

ations made with an X-ray spectrometer the crystalline struct^ 
of racemic acid has been deduced. The crystallographic cel] is 
associated with only 1 mol of tartaric acid (C^Og) and k not 
the true fundamental cell. The fundamental ceil is associated 
with 1 mol of d-tartaric acid and 1 mol. of J-tarfcaric acid. There 
is no evidence from X*ray examination that racemic acid exist* 
as an independent inactive doublet of molecuiaf weight 300. % 
chemical molecule in racemic acid is substantially of the same 
shape and dimensions as the molecule in tartaric acid. A small 
contraction in the length of the molecule and the absence of a 
certain cleavage is associated with small changes in physical proper, 
ties which accompany the formation of racemic acid from Hi 
active components. The disappearance of the distortion of the 
hydroxyl groups of tartaric acid is favourable to the hypothesis tfl 
the anomalous optical properties of the active acid. An explai 
ation is given of the multiple twinning and irregular growth d 
anhydrous racemic acid. J. F, S. 

Dithioformic Acid. X. G. Levi (/l«i if. Accad, Lirni , 1923, 
[v]» 32, i, 569 — 572). — The author has prepared various derivatives 
of dithioformic acid from the potassium salt obtained by treating 
chloroform with potassium sulphide (cf. Cambi, A., 1909, i, 646) is 
alcoholic solution under definite conditions. . 

The silver, H»CS 2 Ag, and lead salts, (HOSj^b, were obtained 
as orange-yellow precipitates, but could not be prepared quite pine 
owing to their insolubility in ordinary organic solvents; both ait 
comparatively stable, tne former blackening at 95—100° and the 
latter at 130 — 135°. The zinc salt is yellowish- white and At; 
cobalt salt deep brownish -red. 

The disulphide, (H’CS’S’S'CS'H)*, obtained as a yellowish-ra 
precipitate by cautious oxidation of the potassium salt in alcohol 
solution by means of iodine, decomposes at above 200° into carton 
disulphide, hydrogen Bulphidc, carbon, and sulphur. T. H.P. 

Photochemical Production of Formaldehyde. E. C. J 
Baly, I. M. Heilbron, and W. F. Barker (Nature, 1923, lw 
323; cf. T.\ 1921, 119, 1025, and Spoehr, this vol, ii, Wt 
Farther experiments confirm the previous observation that W*! 
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jMehyde is formed by the action of ultra-violet light of short 
^-length on aqueous aolntkms of carbon dioxide. Spoehris 
fa^ore to observe the formation of formaldehyde may be due to 
deterioration of the quartz mercury lamp employed. The method 
)f procedure adopted by the authors is described in detail. 

1 A.A.E. 

The Action of Ozone on Hydrocarbons with Special Refer- 
ence to the Production of Formaldehyde. H. The Action 
Ozone on Ethylene. E. W. Blair and T. S. Wheeler ( J , 
Soc, Chew. Ind,, 1923, 42, 343 — 350t).— E xperiments on the 
action of ozone on ethylene were made both by ozonising a mixture 
jf ethylene and oxygen arid by the direct action of ozonised oxygen 
)r air on ethylene in presence and absence of water or ammonia, 
rhe resulting gas was^ then washed with water and the solution 
inalysed for formic acid, dissolved ozone, hydrogen peroxide, and 
'ormaldehyde. The primary product of reaction of the gases at 
She ordinary temperature is the ozonide C 2 H 4 0 3!( which may then 
lecompose in various ways. When mixtures of dry oxygen and 
ithylene were ozonised there was much carbon monoxide formed, 
uore hydrogen peroxide than would have been expected, and 
datively little formaldehyde. Very dilute mixtures of ethylene 
ind ozone were found to react rapidly and almost completely 
(hen well mixed. If no moisture is present, the ozonide decom- 
poses into formic acid and formaldehyde or their decomposition 
products. In presence of water, more or less hydrolysis to form- 
Idehyde and hydrogen peroxide occurs. If the ozone present is 
ot sufficiently dilute, as compared with the ethylene, some oxidation 
f formaldehyde to formic acid takes place . Most of the hydrogen 
eroxide formed decomposes, but some may react with ozone or 
lay oxidise formaldehyde. The rate of decomposition of the 
zonide appears to be proportional to the concentration in which 
is formed. The presence of ammonia during the reaction appears 
> increase the yield, probably by combining with the formaldehyde 
i it is formed, giving hexamethylenetetramine ; no nitrate or 
trite was detected. E, H. R. 

The Condensation Products of Methyl Ethyl Ketone. John 
• Ekeley and W. Warren Howe ( J . Amer. Ckem. Soc ., 1923, 
), 1917 — 1925). — The action of hydrogen chloride on cold methyl 
hvl ketone gives y-methyl-Ay-hepten-e-one, b. p, 156 — 160° /625 
PUd? 0-8628, 1-4453 (cf. Bodroux and Tabary, A., 1909, 

766); the constitution of this is proved by the production of 
opionic acid when it is oxidised by means of cold dilute potassium 
rmanganate solution (cf. Becker and Thorpe, T., 1922, 121, 
63). It gives a liquid oxime, b. p. 132 — 137°/17 mm., and a 
nwarbazide-semimrbazone, microscopic prisms, m. p. 265 — 266° 
ecomp.). The semicarbazone, m. p. 114 — 115°, prepared by 
riroux and Tabary (foe. cit.) is a mixture. A second product 
tbe above reaction is homophorone , C^H^O, a clear, slightly 
aw-coloured liquid with a camphor-like odour and taste, b. p. 
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*906—21<F/625 mm., df 0*8857, ftg 1*4792. When the condemn 
Refected by means of cold concentrated sulphuric acid, o r ^ 
sodiitth ethdxide, there are formed, in addition *to t^e above pro. 
ducts, tw fflktones homologous with wophorone : ( 1 ) a clear, yellow 
liquid having a faint odour and taste of teipene, b. p. 256 — 260° to) 
m, $$9492, ng 1*5045; (2) a golden-brown, somewhat visco^ 
’ited, fta^tog a camphor-like odour and taste, b, p, 280 — 285°/630 
mgL df 0*9693, ng 1*5115. The same two compounds are formed 
when y-methyl-A 7 -hepten- e-one is condensed with methyl aoeto. 
acetate by means of jlcoholic sodium etboxide solution. Hence 
m* of these ketones, although it is not known which, is 1 ; 2 ; 3 ; 4 . 
Stramethyl-4-ethyl-A l *c^ck)hexen-6-one, the other being 1 :2-dU 
juaethybl : 5-diethyl-A 4 -cycZohexen-3-one. W. S. N. 

Bromination of Compounds containing the Carbonyl 
Group, (a) Pyruvic Acid. (6) Acetophenone. Chablss 
Frederick Ward (T m 1923, 123, 2207—2213). 


Catalytic Hydrogenation and Steric Hindrance. Non- 
anones. G. Vavon and D. Ivanov (Compt. rend., 1923, 177, 
4&3— 456). — Hydrogenation of four isomeric ketones of the formula 
C^HjgO (nonan-c-one, y-methyloctan-S-one, yc-dimethylheptan-g. 
one, and tetramethylpentan-y-one) to the corresponding alcohols 
in presence of platinum black shows that the extent of the reduc- 
tion follows the law of steric hindrance. A similar effect, but to 
a lesser extent, was observed in the formation of oximes and phenyl- 
hydrazones. The following compounds are described : nonan-t-ol 
{dibutylcarbind), b. p. 194°, d™ 0*823, ng 1*4289 ; y -methyloctaiM, 
b. p. 180°, d 18 0*834, ng 1*4325 ; yt-dimethylheptan-M, b. p. 171°, 
d 18 0*836, ng 1*4330. The corresponding aUophanaies melt at 158°, 
160°, and 163° respectively. H. J. E. 


The Methylation of Sugars. Marc Bridel {Bull. Soc. dim., 
1923, [iv], 33, 1005 — 1058).— A lecture delivered at the College de 
France on 17 March, 1923. 


The Effect of Trichloroacetic Acid in Preventing Reduc- 
tion by Reducing Sugars. B. M. Margos cues and Fritz 
Steindlrr ( Naturprodulcte , 1923, 67 — 72).— Chloroform is known 
to reduce Fehling’s solution. It is therefore surprising to find 
that trichloroacetic acid not only does not reduce Fehling’s solution 
but hinders its reduction by chloroform and formaldehyde. Further, 
it is found that comparatively small quantities of trichloroacetic 
acid retard the reduction of Fehling’s solution by arabinose, dextrose, 
galactose, laevulose, maltose, and lactose, and larger quantities 
prevent reduction altogether. There appears to he a numerical 
relationship between the minimum quantities of trichloroacetic 
acid required to prevent reduction with different sugan, but tbe 
significance of this relationship is not clear. E, H. 

Hemicellulose. HI. Decomposition of Lichenin by Fer- 
meats. H^ns Pringsheim and Karl Seifert (Z. pfy**r' 
192% 128, 284— 289).— Lichenin, a polysaccharide obtained 
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belaud moss, Gdraria islandica > is fermented by the enzymes of 
jjglt yielding depose (isolated as glucosazone). This reaction 
3ftg an optimum a t P R 5. Liehenin is hydrolysed alsdf% acid Hut 
[ess rapidly than starch. W: 0. K. 

Structural Units of Starch determined by A r -R^ Crystal 
Structure Method. 0. L. Sponsler (J. Gen . Physiok, 
757—776).— Starch when submitted to X-ray analysis gives lfceP 
ff hich are less intense and more diffuse than those produced,##, 
by sodium chloride, but nevertheless can be measured. Their 
position is satisfactorily explained on the supposition that there 
jail starch a lattice of the tetragonal system, the elementary' cell, 
of which is a square prism with dimensions 5*94 X 5*94 x 5-05 A. 
Xhe volume of this cell corresponds with that of the unit group, 
0 S H 1O O 5 . A structure built up of concentric layers of such units 
would give reflections the intensity of which would be in general 
agreement with the experimental results. W. 0. K. 

Determination of the Viscosity of Cellulose {Research Dept. 
Woolmch, Kept. No. 22, Part III). — Most forms of cellulose have 
been found to be irregular in viscosity throughout their mass, 
when dissolved in euprammonium solutions so that sampling must 
be on a large scale. To ensure the formation of clear solutions of 
uniform viscosity, thorough disintegration and teasing of the 
cellulose sample is essential. Drying at elevated temperatures or 
treatment of the cellulose with boiling water or dilute alkali solu- 
tions affects the viscosity and is inadmissible. Joyner's method 
for the preparation of euprammonium solutions (T., 1922, 121, 
1511, 2395) is satisfactory and to be recommended. An apparatus 
for preparing such solutions is described and also a method of 
filing viscosimeter tubes. The original specifications for the cupr- 
ammonium solvent have been found to be too wide; to obtain 
consistent results the narrower specifications outlined in the report 
must be adopted. T. S. W. 


Qualitative and Quantitative Differences between some 
Wood and Straw Lignins. Ernst Beckmann, Otto Liesche, and 
Fritz Lehmann [with K. F. Lindner] (Biochem. Z 1923, 139, 
491 -508).— A detailed investigation of the nature of wood and straw 
lignins isolated by alkali treatment at different temperatures. The 
straws investigated were those of rye, barley, oats, and rice, and the 
[woods, maple, red beech, fir, and spruce. In each case the straw 
:<>r wood was dried in air, ground to a meal, and after removal of 
(the resins, fats, and waxes by exhaustive ethereal extraction, equal 
quantities of each meal were subjected to the action of 1*5% sodium 
Fydroxide in a series of consecutive extractions as follows : (a) Forty- 
[eight hours at room temperature, (b) six hours’ boiling in a reflux 
[apparatus, (c) six hours in an autoclave at 3 atm., ( d ) six hours 
qt 6 atm., (e) six hours at 9 atm. Methods {d) and (e) were required 
jwly in the cases of the woods. The completion of the extraction 
P® indicated by the destruction of the fibrous structure and the 
[absence of red coloration with phloroglucinol hydrochloride. The 
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lignins extracted in each method 'were isolated by Beck^^. 
process (A,, 1921, i, 546), and methoxyl estipatioiis were 
oh each sainple. In successive extraction methods, the Btra 
gave diminishing yields of lignins, which became increasing 
darker and less soluble in pyridine, acetic acid, or alcohol asft 
temperature of extraction rose. The methoxyl content was at 6 
maximum in those isolated by method (6). The woods vieldJ} 
increasing amounts of lignins in successive extractions up to method 
(d), at which the methoxyl content was also, in general, at 
maximum. The two pine woods gave markedly uniform results 
but more variation was encountered in the deciduous woods, and 
the latter contained less lignin of a higher methoxyl figure than did 
the former. As in the case of the straw lignins, increasing tem 
perature of extraction gave products of a darker colour and of 
more restricted solubilities in basic, acid, or neutral solvents 
In all cases the total lignin extracted was less than that estimated 
to be present in the original material by Willstatter’s method, the 
difference being accounted for by experimental losses and the 
presence of silica in the straws (more especially in rice straw) 
A series of experiments on maple wood meal was carried out in 
which each method of extraction was continued until no further 
lignin was obtained before the next method in the series was em- 
ployed. Methods (c), (d), and (e) were capable of removing &Q 
the extractable lignin but this was still found to be less than the 
total in the original material. Parallel extractions of maple wood 
meal with 1*5% and 3*0% sodium hydroxide showed that the more 
concentrated alkali gave higher yields of lignin, but the appearance 
and methoxyl content of corresponding fractions were the same. 
The lignins of winter rye straw at different periods of growth were 
investigated by these methods. The lignin content and methoxyl 
figure increases with the age of the plant, the increases king mort 
marked in the earlier stages of .growth. The results are given of 
various elementary analyses of the lignins isolated as above de- 
scribed, and in a chemical examination of their decomposition 
products the presence of protocatechuic acid, pyrocatechol, and 
pyrogallol was revealed. As a result of demethylation of a rye 
lignin by hydriodic acid, a dark brown, resinous substance was 
obtained to which the empirical formula C^H^Ogl is provisionally 
ascribed. Maple and pine wood lignins on demethylation gave 
similar but more complex substances of empirical formulae respect- 
ively, C^H^O^I and C l08 H 98 O 18 I. No definite conclusion is drawn 
from the results of various experiments designed to elucidate the 
phloroglucinol reaction of native lignin. J- P- 

Tigran Prepared by the Hydrochloric Acid Process. Erik 

HAgglttnd {Naturprodukte, 1923, 24^-35, and CcUuloseehm 1923, 
4, 73—77). — Lignin prepared by Willst&tter’s process, by treating 
pine wood with highly concentrated ( 45 %) hydrochloric aci , 
evolves furfuraldehyde when subsequently distilled with hy • 
chloric acid. Experiments now described indicate that the car ■ 
hydrate from which the furfuraldehyde is derived forms an m - 
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part of the lignin molecule. The carbohydrate can be removed by 
hydrolysing the Iigmn with hot 5% sulphuric acid or- by the pro- 
longed action Dr cold 45 / 0 hydrochloric acid. It was identified by 
its optical rotatory power and by its osazone as arabinose, and is 
present in pine wood lignin to the extent of 4*5%. Pyroeatechol 
and formic aoid were found among the fusion products of lignin with 
alkali hydroxide. The methoxyl content of lignin is 14*68% rising 
to 15*2% after complete removal of carbohydrate. E. H. 57 

Characteristics of the Two Crystalline Forms of Glycine. 

C. A. Brautlecht and N. F. Eberman { J . Amer. Chem. 8oc. } 1923* 
45, 1934—1941). The action of hydrogen chloride, of bromine 
vapour, or of sulphur dioxide, with or without moisture, shows 
that moisture rapidly effects an equilibrium between the plate 
and needle forms of glycine, and that any difference in these forms 
will only appear if water is completely excluded. The dry crystals 
do not differ chemically or in m. p. when dried at 103° and ground 
to pass a 0*3 mm. -mesh sieve, or when air-dried and ground. 
Bromine does not form a compound with glycine, varying amounts 
being taken up temporarily, according to the amount of moisture 
present and time of contact, and lost again on exposure to the 
air, Neither phosphorus trichloride nor phosphorus pentach Joride 
acts on glycine in carbon disulphide solution. In the formation 
of glycyl chloride by the action of acetyl chloride and phosphorus 
pentachloride (Fischer, A., 1905, i, 863), it is evidently the acetyl 
chloride which leads to the formation of glycyl chloride. Other 
compounds, some of which contain phosphorus, are also produced 
in this reaction. W. S. N. 

, Preparation of Homolognes of Anilinolactic Acid. Etab- 

ussements Poulenc Fibres (Fr. Pat. 532465; from Chem. 
Zentr., 1923, ii, 1062). — Aniline or its homologues are allowed to 
react with halogenohydroxycarboxylie acids of the composition 
(KjX<ft(0H)’CO 2 H or R : CH(OH)-CHX-CO,H, where R= 
alkyl or aryl. The amino -acids are converted by usual methods 
into ethers or salts. By the action of aniline on (3-chloro-a-hydroxy- 
i-methylpropionic acid, fi-aniliw-ai-hydroxy-a-methylpr&pimiic acid , 
NHPh’CHg'CMetOHJ'COgH, is obtained ; it forms crystals, m. p. 
60°. -p - Ethoxyanilino- a - hydroxy - z-melhylp ropionic add, 
EtO-C 4 H 4 -NH‘CH 2 *CMe(OH)-CO J H 1 
from p-phenetidine, has m. p, 180 — 181°. a-Bromo-p*hydroxy- 
J-phenylpropiomc acid with aniline yields anilinophenyl-lactic acid , 
0H-CHPh-CH(NHPh)*CO 2 H, m. p. 144°. G. W. R. 

Alkyl Derivatives of Dicyanodiamide and of Dicyanodi- 

G. Peluzzari ( Gazzetta , 1923, 53 , i, 384—392; cf. 
A., 1919, i, 134; 1921, i, 363, 403, 620), — The action of nitrous 
on phenylmethyldiguanide and on piperidyldiguanide yields 
e Responding substituted dicyanodiamides, the non-substituted 
PRjyl group being transformed into the cyano-afnino-residue. 
either case, however, a second compound is formed owing to 

nn* 
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the conversion of the aub 

group; Thw, p^ymiethyjdj 

guanide gives cyanophenylmethylguanidine, wHich. i neutral arid 
has characteristics similar to those of dicyanodiamide, and guanvl 
phenylmethylcarbainide, which is a substituted dicyanodiamid^ 
Under similar conditions, piperidyldiguapide yields cyanopi^ridvl' 
guanidine and guanylcarbamylpiperidine. *v * * * 

Only a single product, cyanophenyleneguanidine, is obtained h 
the action of nitrous acid on o-phenylenediguanide, since the latter 
^ substituted at two different nitrogen atoms and transformation 
of the guanidyl into the carbamide group is not possible ; o-phenvl 
eneguanidine, with which this possibility exists, is converted into 
phenylenecarbamide by nitrous acid. Phenyldiguanide, when 
treated with nitrous acid, yields only guanylphenylcarbamide 

without the corresponding dicyanodiamide. 

The two substituted dicyanodiamides obtained resemble their 
parent compound in behaviour. When they are gently boiled with 
dilute acid, the cyanogen group undergoes hydration to the carb- 
amide group with formation of the corresponding guanylcarbamides 
which have the substituent groups in the guanidyl residue, and are 
thus isomeric with the compounds obtained by means of nitrous 
acid. Thus, cyanophenylmethylguanidine, 
NMePh*C(NH)*NH*CN, 

gives phenylmethylguanylcarbamide, NMePh-ClNHl’NH'CO’NH,, 
which is isomeric with guanylphenyimethylcarbamide, ' 

NMePh-CO-NH-CfNH)-^, 

and 1-cyanoguanidylpiperidine, C 5 Hi 0 !N*C(NH)*NH*CN, gives 1-carb- 
amylguanylpiperidine, C § H l0 .'N-C(NHj-NH»CO*NH 2 , isomeric with 
1 -guanylcarbamylpiperidine, C 5 H 10 !N'CO*NH-C(NH)*NH 2 . With 
nickel Salts these dicyanodiamidines yield amorphous precipitates 
wid not characteristic compounds such as that given by dicyanodi- 
amidine. i 


Cyaiwphmylmeihylgugnidi n e crystallises in transparent, colourless 
laminae or slender needles, m. p. 143°, is neutral towards litmus, and 
forms a hydrochloride decomposing at about 165°. 

Guanylphenyimethylcarbamide forms isolated white, prismatic 
crystals or spherical aggregates, m. p. 175°, and gives an aqueous 
solution alkaline to litmus. Its nitrate , CyH 12 0N 4 ,HN0 3 , crystallises 
in long, transparent needles and decomposes at about 190°. 

Phenylmethylguanylcarbamide separates in white needles, m. p. 
141°, and at 160 — 170° jKelds gas and a solid compound, which is 
probably a substituted biuret. In aqueous solution it is alkaline 
to litmus, and with copper sulphite and ammonia it forms a char- 
acteristic peach-blossom-coloured compound, whilst its isomeride 
gives a pale blue, flocculent precipitate under similar conditions. 

1 - Cyanoguanidtnopiperidine y 

forms lustrous lamellae, m. p. 17&— 173°, * resembling those of 
dicyanodiaiqide, and is neutral towards litmus. , 

l'Jhtonylcarbamylpipcridiiie forms transparent, prismatic cryskj 
or white masses of slender needles, 1 m, p* 177—178°, and turns 
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toua paperj^i^The pkrati, C,H 11 0N 4 ,C,H 3 0 7 N, ) crystalli** 
iBlHdtroBS, ^«H|w'lttmelliE, m. p. about J90° (decomp, and separation 

k obtained as a syrup and yields a 
pkr(^i winch forms lustrous, vellow tiawIIm 

Z p. 245° with previous Softening. ' y 0W needles ' 

ChianylphenyMrbamide, NHPh-00-NH*C(NH)-NH 9 forms Iona 
transparent, colourleM crystals, m. p. 143-144°, yields an alkaline 
aqueous solution, and with copper sulphate and ammonia gives a 
brilliant green, pulverulent precipitate, Its nitrate (+HNO ) 
separates in lustrous, colourless crystals and decomposes at 211— 
213°, and its picrate (+C 6 H 3 0,N 3 ) forms slender, yellow needles ' 
,nd begins to decompose at about 230°. The constitution of 
juanylphenylcarpamide is established by the fact that it yields 
aniline and guanidine and only traces of ammonia when hydrolysed 
ky means of dilute niteicacid ; the isomeric phenylguanylcarbaiide 
has m. p. 62— 63 (cf, Walther and Gneshammer, A., 1916, i 173) 

T. H. P. 

The Isomorphism of the Amides and Substituted Amides 
)f Dichloro- and Chlorobromo-acetic Acids. Phyttts V 
KcKie (T., 1923, 123, 2213 — 2217). 

The Hydrates of Potassium and Lithium Platinocyanides 
md the System Potassium Platinocyanide Lithium Platino- 
jyanide-Water. Henry Terre y and Victor George Jolly 
(T, 1923, 123, 2217-2222). 

The Action of the Grignard Reagent on Nitriles. Glutaro- 
nitrile. P. Broylants (Bull. Soc . chim. Belg. } 1923, 32, 307— 
310). The reaction between two molecular proportions of mag- 
nesium phenyl bromide and one of glutaronitrile leads to the form- 
ation of the hydrobromide of y-benzyliminobutyroiiitrilc, m. p 17? 
which gives a chloroplatimte, m. p. 197° (decomp.), and a picrate [ 
m. p. 200—202°. The hydrobromide of the base may be crystallised 
from warm water, and its aqueous solution, when treated with 
semicarbazide acetate, gives a precipitate of the setnicarbazone of 
y- inzoylhutyrmitrih, m. p. 94 — 95°. y-Benzyliminobutyronitrile , 
m. p. 88— 90°, is obtained by the action of dry ammonia gas on a 
suspension of its hydrobromide in anhydrous ether. In aqueous 
so ution, the action of ammonia on the hydrobromide is to give 
T^uvylhutyrmitrile, m. p. 158—159°, which can be hydrolysed 
ne corresponding y-benzoylbutyric acid of known constitution. 

H. H. 

°* cer ^ n Aromatic Derivatives. A. Angeli 
. 4*“* 1923 > 32 , i, 443 — 449). — The author 

tw , co -ordinates further data which confirm the rule that 

rimr S I^T tltue . n ^ s ) occupying ortho- or para-positions in an aromatic 
nnT’+ have in many reactions as though they were directly united 
holds Vi. 6 °^ 6r h 665)* Moreover, this, rule, which 

with systems composed either of a single aromatic ring or of 
aromatic rings joined by characteristic unsaturated chains, 
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appears to be applicable to certain derivatives ofquinolme and, ^ 
all probability, to pyridine also. ^ Tt & P. 

The Solubility of Liquid Hydrocarbon* in Superheats 
Water. A, Jaeger { Brennstoff-Chein 1923, 4, 259 — 260). — Xhe 
apparatus described by Fischer, {ibid., 225) wa$ used to deter, 
mine the solubilities in water at temperature! from 100° ^ 
300° of (a) benzene, (6) toluene, (c) xylene, (d) tetrahydronaphtb 
alene, and various mixtures of hydrocarbons. The solubilities 
of ■ the aromatic hydrocarbons are greater than those of tie 
aliphatic; the higher the boiling point of a hydrocarbon the 
less is its solubility. The following results expressed in c.c. 0 f 
hydrocarbon dissolved in 100 c.c. of water were obtained ; at 
100°, (a) 0-2; (b) <0*1; (c) trace; {d) trace; at 150°, (a) 0-6 
(6)0*2; (c) 0*1 ; (d) 0*02; at 200°, (a) 2*1; (6)0*7; (c) 0*35 : 
(d) 0*04; at 250°, (a) 7*3; (6) 2*8; (c) 11; (d) 0*4; at 285* 
(a) 10*6; at 300°, (a) 14-6; (6) 13*0. The various solubilities 
increase very rapidly with temperature excepting benzene above 
250° ; that hydrocarbon is then near its critical temperature. 

T. S. W. 


Chemical Composition of Lignite Tar. J. K. Ppatj and 
A. Kreutzer ( Z . angetv . Chtm., 1923, 36, 437 — 439) —A toluene 
fraction (b. p. 111*5—112*5°; S=4*4%), obtained from lignite tar, 
contained about 3% of a-thiotolen, which was identified by con- 
version into a-methyl-a-acetothienone. The ketone content of 
lignite tar oils, which was found to vary from 2*2— 4*5%, was 
determined by warming the oil with excess of phenylhydrazine 
and estimating the unchanged base by oxidation with boiling 
Fehling’s solution [cf. J.S.C.I. , 1923, 967a]. W. T. K. B, 


Reactions of Strongly Electropositive Metals with Organic 
Substances in Liquid Ammonia Solution. HI. The Reduc* 
tion of Nitrobenzene by Sodium in Liquid Ammonia. Geobge 

F. White and Kenneth H. Knight (J. Amer . Chem. Soc 1923, 
45 } 1780— 1787).— Nitrobenzene and nitrosobenzene are reduced 
by* means of sodium in liquid ammonia solution to the disodium 
derivative of phenylhydroxylamine (cf. Schmidt, A., 1900, i, 20), 
which probably has the structure NPhNa-ONa. It is reconverted 
into nitrobenzene if air is passed into its solution in liquid ammonia, 
but the free base may be liberated by the action of ammonium 
chloride. By further reduction of this disodium derivative 3 in 
liquid ammonia solution, disodioaniline is formed, from wlw 
aniline is liberated by the action of ammonium chloride or water 
Phenylhydroxylamine itself is reduced directly to aniline in Q 
ammonia solution. Azoxybenzene and azobenzene are not Iona® 
by direct reduction of nitrobenzene in liquid ammonia, bu * 
partly reduced mixture is poured into water, they are p 
as secondary reaction products of phenylh^^lai^c ^ 
alkaline , aqueous solution . Azoxybenzene is reduced to az 
whieh is further reduced to a disodium derivative^ y 
benzene. This gives 1 
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chloride, and is further reduced by sodium in ammonia solution k 
to disodium anilide, whilst hydrazobenzene itself is reduced to 
monosodium ^nujpe. Mono* and di-alkylanilines are formed in 
liquid ammon& solution by the action of alkyl halides on mono- 
id di-sodium anilides, respectively. \y. S. N. 

preparation of the Magnesium Compound of p-Bromo- 
cumene an# m Application to Organic Syntheses. L. Bert 

[Compt- rend., 1923, 177, » 452- 453). — Details of the action of 
magnesium on p-bromocumene are given ; the resulting substance 
is stated to be as easy to prejjare as the corresponding p-bromo- 
benzene derivative. In the reaction, about 15% of the p-bromo- 
cumene was transformed into pp' -dmopropyldipkenyl 
CHMe 2 *C fl H 4 ’C 6 H 4 ‘CHMe 2 , 

brilliant, colourless plates, m. p. 64 — 65°. Various syntheses have 
been effected by means of the magnesium compound. H. J. E. 

Chlorosulphonyl Derivatives of Aromatic Amines. Row- 
land Nicholas Johnson and Samuel Smiles (T., 1923, 123 
2384—2388). 

Preparation of Intermediate Compounds [m-Chloro-, 
in- Bromo-, and m-Iodo-phenol ] for the Production of Colour- 
ing Matters. British Dyestuffs Corporation, Ltd., and 
Herbert Henry Hodgson (Brit. Pat. 21X1714).— A substantially 
quantitative yield of m-chlorophenol is obtained by diazotising 
m-chloroaniline and decomposing the diazo-solution, care being 
taken that the latter is free from nitrous acid and that the 
m-chlorophenol is removed from the reaction liquid by distillation 
in steam with such rapidity that combination cannot take place 
with further quantities of diazo-compounds. Diazotisation is 
effected in dilute sulphuric acid, addition of the nitrite solution 
to the paste of ro-chloroaniline sulphate being stopped before all 
the crystals of the latter have disappeared. The filtered diazo- 
solution is dropped into boiling dilute sulphuric acid, through 
which a current of steam is blown. The liquid is simultaneously 
heated so as to maintain substantially the same volume. m-Bromo- 
and m-iodo-phenoi are obtained in the same way from m-bromo- 
and 7«-iodo -aniline, respectively. W. T. K. B. 

The Reaction between Cyanoacetic Esters and Styryl Methyl 

Ketone. E. P. Kohler and Paul Allen, jun. (J. Amer. Chem. 
Soc., 1923, 45 , 1987—1990). — The compound described by Haworth 
(T., 1909, 95 , 480) as having the constitution 
CHPh:CH‘CMe:C(CN)-CO ? H, 
k identical with cyanophenyldinydroresorcinol, m. p. 
180 (Vorl&nder, A., 1897, i, 272), the constitution of which is 
eonfinned by oxidising it to phenylsuccinic acid by means of cold 
alkaline potassium permanganate solution. The acid amide, and 
toe monobasic acid, m. p. 190° (m. p, 187—188° according to 
Vorlander, loc. cit.), described by Haworth, must also be regarded 
m dihydroresorcinol derivatives. The primary product in the 
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formation of cyanopfteft; 
acetate and styryl methyl 


resorcinol ^rom metfcyi cv|fi , 

, . 

biiiymte, a very pale yellow liquid,!), p. about’ WjfS^mm. tJZ 
mrbazone, minute, white needles, m. p. 166— 15'f^br, if- ethl 
oyanoacetate is used, ethyl a-cyano-y -acetyl - (3 -pktnylbS^yrate. a Vf J! 
visdbua oil, b. p. 203°/12 mm, These can only be isolated if 
condensation between the cyano-ester and the unsatq^ated 6 
is conducted in the presence of a smali quantityyw sodium meth 
oxide or ethoxide, since this causes rin^formation with eliminati 
of methyl or ethyl alcohol. Methyl ^henyl-yacetyletkvlmnLyn^ 
C0Me*CH 2 -CHPh-CH{C0 2 Me) 2 , ^.folourless solid, m. p. ^ 
formed by keeping a methyl-alcoholic solution of the above mety 
Cyano-ester after saturating with hydrogen chloride, or by the 
direct addition of methyl malonate to styryl methyl ketone in the 
presence of cold sodium methoxide. S. N 


i Manufacture of Thymol. Howards & Sons, Ltd,, and John 
W illiam JJlagden (Brit. Pat. 200151).— m-Cresol is condensed 
with isopropyl alcohol in the presence of phosphoric acid at a 
temperature of 70—80°. If the reaction temperature is higher 
(e.g., 160°), a condensation product melting at 114° and possessing 
antiseptic properties is obtained. W. T. K. B 8 


The Humic Acid Problem. Walter Fuchs (Naturproduke, 
1923, 98—107). — The author discusses current opinions on the 
constitution of humic acid, and compares experimentally the 
properties of the humic acid prepared from resorcinol by Stain, 
berger. (following abstract) with those of commercial humic acid 
froni peat. The latter can be methylated in alkaline solution 
without being thrown out of soiutiori ; it must therefore contain 
both phenolic and carboxyl groups. By fusion with potassium 
hydroxide, 'ifr gives d product having acid properties and giving 
a chocolate coloration with ferric chloride. With ammonia, the 
humic acid forms a compound from which only part of the nitrogen 
can be removed by distillation with alkali. It is suggested that 
oxygen of a furan ring is displaced by nitrogen with formation of 
a pyrrole ring. The nitrogen-containing product is more resistant 
to oxidation than the 1 original humic acid, and it reacts with nitrous 
acid as though it contained An imide group. It is concluded that 
humic acid contains both phenol and furan nuclei. The form- 
ation of such a complex compound from a variety of natural 
products is conceivable. E. E. R. 

Synthetic Hnmic Acids. Paul Stamberger [Naturprodukk, 
1923, 108 — 112). — A synthetic humic acid is obtained when resor- 
cinol is heated with sublimed ferric chloride in aniline or quinoline 
solution. The product is qualitatively similar to that obtained 
by Eller and Koch by oxidation of phenols capable of forming 
quinones (A., 1920, i, 733). It contains no nitrogen, but reacts 
with aqueous ammonia to form a “ A -humic acid ” containing 
6*36% N.; The humic acid can be methylated with methyl sulphate 
and benzoyla^ed with benzoyl chloride. When fused with potassium 
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[rtrtjide, fit gives ^l inctistinctly^cryistftlline product giving a. 
iSe dbloratgm with ferpc pruontie, the coloration being 


t7 ^Jgen peroxide/ Tlie fusion product gives & 
rderil®^ e » m. p. 100 — 101°, and a hromo-derivative, ra. p. 
^Qm^acidMJrepared from starch is qualitatively similar, 
./»We but lequires heating in ammonia gas at 110—1^0° 
“^fSAhumteacid# E.H.R. 

TWivatives of orffco-f&iolphenols. David Templeton Gib- 
Jfand Samuil Smiles ($, 1923, 123, 2388-2393). 


Preparation of Urethanes ef Secondary Aliphatic-aromatic 
Alcohols. £tablis$kments Poulenc Freres (Ft. Pat. 532464; 
:{~ m Chem, Zentr ., 1923, ii,f>J062).— Carbonyl chloride is allowed 
© react with phenylethylcarbinol, CHEtPh-OH, or its homologues 
the presence or absence of tertiary bases such as trimethylarame 
* dimethylaniline, and the chloroformates thereby obtained are 
treated with ammonia. The alcohols used are obtained by the 
artion of magnesium alkyl halides on benzaldehyde. Fdr example, 
ohenvlethylcarbinol obtained by the action of magnesium ethyl 
bromide on benzaldehyde is allowed to react with carbonyl chloride 
in benzene solution at 10° with addition of trimethylamine or 
dimethyianiline. After addition of ice, the benzene solution is 
dried and saturated with ammonia. After removal of ammon- 
ium chloride and dimethylaniline, phenylethylcarbinol urethane, 
CHEtPh-OCONH*. is obtained; it has m. p. 89°. Phenylpropyl 
carbind urethane has m. p. 80° ; it is prepared from phenylpropyl - 
carbind , b. p. 119°/12 mm. Phenylhutykarbiml, b. p. 132°/14 
mm., yields a urethane having m. p. 75 3 . G. W. it. 


Spontaneous Dissociation of Triphenylmethyl Disulphide 
with the Formation of Triphenylmethyl. The Potassium 
Derivative of Triphenylcarbinol and its Use as a Synthetic 
Agent. F. F. Blicke ( J . Amer. Chem. 8oc„ 1923, 45, 1965— 
1969 ) —Triphenylmethyl disulphide dissociates spontaneously in 
benzene solution at the ordinary temperature with formation of 
triphenylmethyl, which is isolated as its peroxide (cf. this vol., 
i, 364). The ‘ potassium derivative of triphenylmethyl alcohol is 
prepared by the action of the alcohol on metallic potassium in 
boiling xylene solution. It forms colourless, transparent crystals 
containing approximately 1 mol. of xylene of crystallisation. It 
reacts in boiling benzene solution with methyl iodide, giving tri- 
phenylmethyl methyl ether, with ethyl iodide giving ethylene, tri- 
phenylmethyl alcohol, and potassium iodide, and ^ with benzoyl 
chloride giving triphenylmethyl benzoate. The potassium compound 
reacts with triphenylmethyl sulphur chloride in cold benzene solution, 
with evolution of heat, to give a clear, reddish-brown solution 
from which triphenylcarbinol and triphenylmethyl peroxide are 
isolated. It is likely that triphenylmethyl thioperoxide is pro- 
duced initially; the peroxide may be formed by interaction 
between the thioperoxide and unchanged potassium compound , 

SPh^'S'O-CPha-biPhX'OK-SPhaC'O'O-CPha+PhaC-CPhg-pSICiS. 

a ■ s . 
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This explanation is supported 'by the observ&tionof v or i fi , 
and Mittag (A., 1913, i, 1335) that triphenylmethyl sulphur ohW 
reacts with sodium methoxide to give triphenylmethyl 
thioperoxide. The opinion of those authors that the product 5 
this reaction, when excess of sodium methoxidejs used,' is triphe* i 
methyl peroxide, has now been definitely proved to he correct, u 
potassium derivative of triphenylmethyl alcohol reacts with t ■ 
phenylmethyi chloride in cold benzene solution, but does not J 1 ' 
triphenylmethyl ether; the only product isolated is p-hydJf ^ 
triphenylmethyl alcohol, which is probably present as its anhydrid 
diphenylquinomethane. The potassium compound reacts imm' 
diately with iodine, phosphorus trichloride, or other substan/ 
containing reactive halogen. ty. g ^ 68 

A Study of the Phytosterols of Corn [Maize] Oil, Cotton 
seed Oil, and Linseed Oil. R. J. Anderson and M. G. Morn?* 
{J. Amer. Chem. Soc., 1923, 45, 1944 — 1953). — Maize oil contains 
a relatively high percentage of unhydrolysable matter, as estimated 
by a modification of Bomer’s method ( Z . Nahr. Gennem., 1898 

l, 21), amounting in the crude oil to 2-01%, and in the refined 
edible oil to 1*68%. This unsaponifiable matter consists largely 
of phytosterol, which is identical with sitosterol. It has m, « 
137*5°, [a] 0 —34*38°; its acetate has m. p. 127°. It does not 
contain any stigmasterol. These results are in agreement with 
those of Gill and Tufts (A., 1903, i, 417). 

The observations of Wagner and Clement ( Z . Nakr. Genmm. 
1909, 17, 266) on cotton- seed oil are confirmed. It contains at 
least two phytosterols, which have, respectively, m. p. 138 — 139° 
and 134 — 135°, [ajg —34*19° and —33*61°, the acetates having 

m. p. 124° and 119°, respectively. The separation of these two 
fractions by crystallisation is very difficult, and it is not thought 
that either of them is homogeneous. 

Two phytosterols have been isolated from linseed oil, having, 
respectively, m. p. 138° and 134° (indefinite), [a]^ —34*22° and 
—31*16°, acetates, m. p. 129 — 130° and 124° (cf. Bomer and Winter, 
Z. Nahr. Genussm 1901, 4, 865). 

None of the phytosterols isolated contains as much as 1 mol. 
of water of crystallisation, the irregular loss observed on drying 
corresponding roughly with 0*5 molecule. W. S. N. 

Japanese Birdlime. III. Hidekichi Yan agisawa and Now- 
kazu T akashtma (J. Pharm. Soc. Japan , 1923, No. 494, 251—258; 
cf. A., 1921, i, 760; 1922, i, 652),— Trockol, isolated 

from the saponification product of Japanese birdlime, Trochoden- 
dron aralioides, yields a diphenylcarbamate , C 28 H 42 0 2 (C 0 *NHPh) 2 , 
colourless prisms, m. p. 167° ; formate, nacreous scales, m, p. 306°, 
and phihahte , a white, crystalline powder, m. p. 224—228°. On 
oxidation with hydrogen peroxide in glacial acetic acid, the alcohol 
gave a dihydroxymonoketone, trochokme , C| 0 H 4 2 O 8 , an amorphous 
powder, m. p. about 100°, trochd peroxide, (C 26 H 42 0 s) 2 » co ^ our ' 
less scales, m. p, 215° ; {semicarbazone, fine, white needles, m pr 
290°; acetyl ‘derivative, fine, white needles, ji. P* mm> 
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small, white needle*, m. p. 217°), and trocholic mid,- C,.H.,0, 
whits granules, m. p. 282 b (ihmeUUe, white, crystalline Dowcler’ 
m. P. 145 )• 4 jie authors conclude that trochol is a secondary- 
not a pnmary alcoho When „ ± , , y . 


m. p- )• 7““ W " U T‘, C . ‘"I 8,1 wocnoi is a secondarv- 

tertiary, but not a pnmary a cohoK When a mixture of trocSl 
and chromic anhydride is treated with water, an odour of butyric 
arid is produced, and acetic acid can be isolated by the distillation 
of the mixture with, steam . jr 

Esterification. I. Esterification of the cj,ctoParaffin- 
monocarboxyhc Acids. G. D. Advani and J. J. Sfdborough 

(J. Indian hist. Set., 1923, 6, 41 — 68; cf. T., 1912 101 237) 

The investigation deals with the influence of ring’ formation on 
rates of esterification (cf. Menschutkin, T., 1906, 89, 1532) The 
esterifications were carried out in absolute ethyl alcohol at 25° 
The modified formula of Goldschmidt and Udby (A., 1907 ii 852) 
for unimolecular reactions was found to give fairly good constants 
The values of the constant, K } obtained were as follows (the 
figures in brackets are the corresponding dissociation constants 
xIO 5 ) : cydoButenecarboxylio acid, 0-544 (1-82). cycfoPentane 
carboxylic acid, 0*196. woButyric acid, 0*156 (1-62) cvclo 
Hexanecarboxylic acid, 00812 (1*26). a-Methyl-n-butyric acid 
0*0384 (1*68). cycZoPropanecar boxy lie acid, 0*0324 (1*44) coEthyl 
w-butyric acid, 0*00313 (2*02). a-Ethyl-n-valeric acid 0*00311 
Goldschmidt and Udby’s results were confirmed in that the values 
of K vary somewhat with the concentration of the catalyst In 
the cases of the disubstituted acetic acids examined, esobutyric 
acid is most readily esterified, a-ethyl-n-butyric and a-ethvl- 
n-valeric acids least readily. The m ethyl group has the least 
inhibiting effect, whilst the ethyl and n-propyl groups have 
practically the same effect. By comparing the aliphatic and the 
corresponding cyclic acids, the following ratios for K are obtained * 
wobutyric acid : cycZopropanecarboxylic acid =0*25 : 1 ; a-methyi- 
ft-butync acid: cycZobutanecarboxylic acid=13*0 : 1 ; a-ethyl- 
ft-butync acid: cycZopentanecarboxylic acid=800 : 1; a-ethyl- 
n-yalenc acid : cyeZohexanecarboxylie acid=28*0 : 1. This agrees 
with Menschutkin’s acetylation results (loc. cit.) } in that the maxi- 
mum occurs m the penta methylene series. In the case of the 
cyclic acids alone, the ratios for K are: 3-ring=l; 4-ring=16; 
■ring=7, G-ring=3. It is possible that the low values for the 
cj/cwpropanecarboxylic acid, may be due to tautomeric change. 

Improved methods were worked out for the preparation of 
several of the acids. cycZo Propanecarboxylic acid was made by 
a modification of Henry and Dalle’s method (A., 1902, i, 525), 
using ay-dibromopropane in place of a-chloro-y-bromopropane. 
y entanecarboxylic acid was prepared from aS-dibromobutane, 

/ * c 1( 3? s . mat ^ e by a modification of Braun and Besehke’s method 
1907, i, 127). F a. M. 

An?°o^ Xes °* with Metallic Salts. L. Belladen 

4Q?\^ ASTENQ0 ( Aui Accad • -Kwei, 1923, [v], 32, i, 491— 

fjomnnnnrio r*r benzamide with mercury an*d with silver 
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were obtained by Tafel and Enooft^A.' and Curt- 

prepared sodiobenzamide The authors have n 

obtained the following comple^behzamide compounds, all of ^°i 
are decomposed by water, with separation of benzamfde. 

The cadmium chloride compound, (MfPh’CX^NHgJCl^ aiy j 
analogous cadmium bromide compound both form slender need] 
m. p. above 450°. The cadmium nitrate compound. 

Cd[Ph-C0-NH 2 ] 4 (N0 3 ) 2 , # 

forms octahedral crystals, m. p. 194°. The cupric chloride ^ 
pound, Cu[Ph*CO*NH 2 ]Cl 2 , forms long, slender, pale green prJ!' 
m. p. 230° (darkening), and dissolves ip alcohol to a green so’ ‘ ’ 
The antimony trichloride compound, SbCl 3 ,HCl[Ph‘CO‘NH ] ; 
long prisms, begins to decompose at about 70° if heated 2 ! 
and melta at 138° if heated rapidly. The analogous bismuth tri 
chloride compound crystallises in large, colourless prisms and 
like the antimony compound, may be represented by a structural 
H\ ^ 


formula of the type, ^M(^NH{HCl)'COPh, which 
CK x NH(HCl)-COPh 
to that obtained by Bruni and Manuelli (A., 1905, ii, 689) from 
acetamide and antimony trichloride. T. H P 




Lithium, Sodium, Potassium, and Ammonium Hippurates 
C. E. Corfield and B. W, Melhuish (Pham. J 1923, 111, 97J 
98) —The lithium salt is readily obtained in crystalline form ; the 
molecule contains 2HgO. Sodium hippurate is difficult to crystal- 
lise from its aqueous solution; the crystals obtained from an 
alcoholic solution contain PSHgO and 1H 2 0 after the salt has 
been dried over sulphuric acid. A soetium salt containing O’SfLO 
could not be prepared. Potassium hippurate (1H 2 0) is deliques- 
cent. Ammonium hippurate is an anhydrous salt, whether crystal- 
lised from aqueous or alcoholic solution ; it can be prepared most 
economically by keeping the solution saturated with ammonia 
during evaporation. When the salt is crystallised from alcoholic 
solution, it is necessary to treat the solution with twice its volume 
of ethyl ether in order to induce precipitation. Hippuric acid 
behaves as a monobasic acid and all attempts to prepare hydrogen 
salts wei^p unsuccessful. W. P. S. 


The Insecticidal Principle of C/iryaonf/ie?num cineraria:- 
foUum. II and III. Constitution of Pyrethronic Acid. 
Ryo Yamamoto ( J . Chem. Soc. Japan , 1923, 44, 311—330; cf. 
A., 1919, i, 465).— Pyrethron, an effective constituent of Chrysan- 
themum cinerariccfolium , is composed of higher alcohols, an oily 
substance and a solid and a liquid acid. The liquid acid has a 
Weak effect on insects, but the oily substance none ; when, however, 
the liquid acid was condensed with the oily substance, the ester 
had almost the same effect as pyrethron itself. The liquid, optically 
inactive jpyrdhronic acid , C 10 H ia O a , b. p. 110— H5°/l > 

d 0’968jkdt$ 1*4762, was punned by way of its ethyl ester, b. p- 
90 — When reduced with hydrog^in the presence 01 
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platinum blaXftV tf l ny l6 ^ fe of the acid absorbed two atoms of 

wl “ ch . did not 


byarog^, y 1(y ^ 18 u 2 , wwcn aid. not 

crystallise at -15. The saturated and unsaturated acids gave 
barim salts," needles, and the latter a lead salt. The results of 
analyses of the at* needles, m. p. 128°, and anilide, needles, 
m , p. 106 — 107 , <n pyrethronic acid, and amide , m. p. 133 ° t 0 f 
the saturated acid showed considerable divergence from those 
expected from tne above formulae. On oxidising with 1% potass- 
ium permanganate solution in sodium carbonate solution at 0° 
sodium pyrethronate gave a dihydroxy-acid , 
needles, m. p. 146°, which gave barium and calcium salts. JBy 
treating with a mixture of potassium dichromate and sulph- 

uric acid, dihydroxypyrethpnic acid gave trans - caronic acid 
nu .no it ’ 


H’ needIeS ’ m ' P * 212 °’ which g ave ter epinic acid 

by heating with acetic anhydride. When pyrethronic acid was 
ozonised in chloroform solution, caronic acid and its semi-aldehyde 
were produced ; propionic acid and its aldehyde were also detected. 
The author ascribes the formula 


CMe 2 <j; 

to pyrethronic acid. 


h-co 2 h 

H’Ch:ch-ch 2 Mc 


K. K. 


Synthesis of Phenylanthranilic Acids. Neal Tuttle ( J . 
Amr. Chem. Soc,, 1923, 45, 1906 — 1916).- — -p-Dimethylamino- 
diphenylamine is formed by heating p ' -dimelhyla minodiphenylamine- 
o -carboxylic acid above its melting point. The latter is prepared 
by digesting o-chlorobenzoic acid, dimethyl-p-phenylenediamine, 
and potassium carbonate with copper powder in amyl-aleoholic 
solution ; it forms pale green prisms or needles, m. p. 216° (decomp.). 
It is converted by the action of concentrated sulphuric acid at 
100° into 2-dimelhylaminoacridone, small, bright yellow clusters, 
m. p, 289 — 290°, which shows a green fluorescence in acetic acid 
solution, but blue in alcoholic sulphuric acid. Dimethyl -p-phenyl- 
mediamine and 2-chloro-5-nitrobenzoic acid react under similar 
conditions, or in the presence of copper and aqueous sodium acetate 
solution, to give ’p-nitro-Tp'-dimethylaminodiphenylamine-o-carboxylic 
icid, small, coppery needles, m. p. 234 — 235°. Dimethyl-p-phenyl- 
mediamine and 2-chloro-3 : 5-dinitrobenzoic acid react in the 
presence of cold aqueous sodium acetate solution, giving 2:4- 
tiritro-A'-dimetkylaminodiphenylamine-G-carboxylic acid, a bright 
fellow, amorphous powder, m. p. 253° (decomp.), hydrochloride , 
eddish-brown plates, m. p. 240 — 260°. Dimethyl-wi-phenylene- 
liamine condenses with o-chlorobenzoic acid, giving m'-dimethyl- 
m inodiphenylamine-o-carboxylic acid , colourless needles, m. p. 155°. 
>Vith 2-chloro-5-nitrobenzoic acid, the product is -p-nitro-m'-di- 
uthylam inodiphenylam me - o -carboxylic acid , small, greenish-brown 
jeedles, m. p. 247° (decomp,). The condensation of 2-chloro- 
■ 5-dinitrobenzoic acid with dimethyl-m-phenylenediamine may 
w e ffected by boiling with alcohol, or with aqueous sodium acetate 
omtion; copper n^gd not be added. The product is 2 : i dintiro- 
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t. 'Mctid; slender 


3 ' -dimeihyhmi nodiphenylamine-% 

needles of high melting-point, hydrochloride, green needlea, 
sinter at 320°. ^ -DiethyUminodiphmylamim^o-mrboxylic 'ac^- 
obtained by the condensation of o-chlorobenzoic acid and diet!*? 
p-phenylenediamine ; it is a blue solid, which becomes mjfr 
on isolation from the reaction mixture, p' -Pidhylamna.T } . n u $ 
dipKenylamine-o-carboxylic add forms slender, brown need/* 
m. p. 239—240°. 4'-Diethylamino-2 : ^-dinitrodiphenybmiJt’ 
carboxylic acid is a bright yellow powder, m. p. 259°, hydrochloric 
orange flakes, m. p. 252 — 253°; in its preparation, copper new! 
not be employed. m’-IHdhyhminodipkenylamine-o-carboxylic go 
is a dark blue solid, which liquefies when separated from its mother 
liquor. The condensation of diethyl-m-phenylenediamine with 
2-cbloro-5-nilrobenzoic acid gives pp ; -dinitrodiphenyl-oo'-dicarh 
oxylic acid. The use of 2-chloro-3 : 5-dinitrobenzoic acid m ves 
3' -dieihylamino-2 : 4-di n itrodiphenyhmineS-mrboxylic add , bright 
yellow needles, m. p. 220° (decomp.}. The action of piperidine 
on o-chlorobenzoic acid in the presence of sodium carbonate, amyl 
alcohol, and copper powder gives salicylic acid, but the use of 
2-chloro-5-nitrobenzoic acid leads to the formation of 6-nitro- 
2-piperidinobenzoic acid , very pale yellow, rhombic crystals, in, p 
200 — 202°. The action of piperidine on 2-ehloro-3 : 5-dinitro- 
benzoic acid in aqueous sodium acetate solution in the presence 
of copper powder gives green needles of the copper salt of 3:54. 
nitrosalicylic acid, which explode violently at about 320°. o-Chloro. 
benzoic acid is unchanged by boiling with 10% aqueous potassium 
hydroxide solution, and only partial conversion into salicylic acid 
occurs when amyl-alcoholic potassium hydroxide is used and sodium 
carbonate and copper powder are added. 5-Nitrosalicylic acid is 
formed when 2-chloro-5-nitrobenzoie acid is boiled with 10% 
aqueous potassium hydroxide solution. Aniline and potassium 
2-chloro-3-nitrobenzoate condense when boiled in ethyl-alcoholii 
solution with copper powder, yielding 2-nitrodiphmyfomim$-ml 
oxylic acid , yellow clusters, m. p. 194 . W. S. N. 


Pharmacological and Clinical Examination o! Benzyl 
Mandelate. David I. Macht (J. Pharm. Expt. < Ther., 1923, 21, 
443 — 455; cf. J. Amer. Pharm. Assoc., 1923, 12, 7).— Benzyl 
mandelate forms colourless crystals, m. p. 93°, soluble in the usual 
organic solvents. A pharmacological and toxicological study of 
this compound has been made. It shows low toxicity but marked 
pharmacological activity. W. 0. K. 

Attempted Absolute Asymmetric Syntheses. G. Bkedig 

{with P. Mangold and Th. G. Williams] (Z. angem. Chew.., 
1923, 36 , 450-458).— A series of attempted syntheses of 
permanently optically active substances is described in which it 
was endeavoured to obtain these substances without any assist- 
ance whatsoever from other optically active materials, w* 
Vfctirely through the agency of asymmetrical exterior physical 
tl6rcQ b. The *measurement of the dielectric constants and con* 
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doctivity of hydrocyanic acid and mandelonitrile is described. 
These measurements were undertaken because it appears there is 
n0 chance of the synthesis of an optically active mandelonitrile 
being effected by carrying out the reaction in an electric field unless 
the reaction itself is accompanied by a change in the dielectric 
constant of the material. The measurements indicated that such a 
change in the dielectric constant does actually take place. 

Several attempted asymmetrical syntheses and decompositions 
with the aid of circularly polarised light are described, the sub- 
stances acted on being diazocamphor, lactic acid, and asymmetric 
cobaltammine salts, but in no case was the slightest asymmetry 
found in the decomposition product. It is considered possible that 
the effects of circularly polarised rays of a wave-length comparable 
with the dimensions of the atom might produce the desired results 

H.C.R. 


Chemical Constitution of Artemisic Acid. P. Bertolo (Atti 
B. Accad. Lincei, 1923, [v], 32, i, 486-490 ; cf. A., 1920, i, 444, 
445).— Two of the three oxygen atoms of the artemisic acid mole- 
cule occur in the carboxyl group of the propionic acid residue, 
whilst the third forms part of the phenolic hydroxyl. Since fusion 
of artemisic acid with potassium hydroxide yields 1 : 4-dimethyl- 
(S-naphthol, this acid contains unchanged the fundamental nucleus 
of the artemisin, the ketonic oxygen of the latter being the phenolic 
oxygen of the acid. The oxygen atom lost as water in the form- 
ation of the acid from artemisin is the atom in virtue of which 
artemisin differs from santonin. Thus, the conversion of artemisin 
into artemisic acid by treatment with hydrochloric acid involves 
the elimination of a molecule of water, the rupture of the lactonic 
linking, and the transformation of the carboxylic oxygen into a 
phenolic hydroxyl group. On the basis of these considerations 
the author suggests for artemisic acid one of the two formulae, 

Me Me 


A./' 


0H( 


A 


Me 


!H 2 -CH 2 -C0 a H 


OHl 


/\/ 

Me 


k 


SCHMe’COgH 


. (I.) (II.) 

Owing to the optical activity of the acid, preference is accorded 
to formula (II), the analogy between this and the structure ascribed 
by Gucci and Grassi-Cristaldi to santinic acid (A., 1892, 869) being 
borne out by the similarity in the methods of formation of the 
two acids, as well as by physical resemblances. T. H. P. 

fsoNit riles. VI. Reaction with Cyclic Ketones in Pres- 
ence of Organic Acids. Mario Passerim ( Gazzetta , 1923, 63, 
i, 410 — 417 ), — cycloHexanones behave like other ketonjs when 
treated with phenylcarbylamine in presence of benzoic acid 
l cf - A., 1921, i, 743, 895), yielding anilides of 1-benzoyl- 
cyctohexanob 1 -carboxylic acids : O 5 H 10 :CO+Ph*NC-f Ph‘CX)aH= 
l 5 a io*C(OBz)00’NHPh. Good yields of these anilides are readily 
obtained from cyclohexanone and from the three isomeric methyl- 
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When heated above their melting 'points «S 
anilides of 1-benzoylcyc/ohexanol-l-earhoxyJi^ add and its 
derivative are converted into isomeridea frith high&r melting mj* 
Witneach of those two pairs of isomeridea, removal of the bet^' j 
group by hydrolysis results in the formation of a single j 

Hydrolysis of the anilides of 1 -benzoyl-2- and 4-methyl-^efohexanol 
1 -carboxylic acids yields the anilides of the* corresponding nftn ' 
benzoyl ated hydroxy-acids, these giving aniline and the hyc 
acids themselves when subjected to more energetic hydrolysi 
l-Benzoylcyc\ohexanol-l -carboxylanilide, 

CH » < CH i ’-CH a>C(0Bz) ' C0 ' NHPh - 
forms colourless crystals, m. p. 134 — 135°, and, when heated above 
its melting point or boiled in benzene solution, is converted into an 
isomeride, .which forms acicular crystals, m. p. 155 — 156°, and cannot 
be reconverted into the original compound by addition of the latter 
to its solutions. 

cycloid exanol - 1 -carboxghnili.de, C 13 H 17 0 2 N, prepared from either 
of the above isomerides, forms lustrous, white crystals m n 
174 — 175°. F 


1 -Benzoyl-2-methykyclohexanol- 1 - carboxylanilide , 
CH 2 <^^^_™ e >C(OBz)-CO'NHPh 1 

forms minute, colourless crystals, m. p. 158 — 159°. 

2- Melhylcychhexanol- 1 - carboxylanilide , CuHiQOgN, crystallises in 
colourless needles, m. p. 144 — 146°. 

1 -Benzoyl - 3 - methylcyclohexanol - 1 - carboxylanilide, 
forms crystals, m. p. 65°, and, on prolonged heating at 80°, yields 
an isomeride, m. p. 172 — 174°, which crystallises unchanged from 
ethereal solution, but is reconverted into the form of lower melting 
point when crystallised from alcohol. Hydrolysis of either 
isomeride gives 

3- Methylcyclohexanol - 1 -carboxylanilide, which crystal- 

lises in square plates, m. p. 142 — 143°. Markownikov and Smirnov 
(A., 1907, i, 418) prepared this anilide in its cis- and tram- 
modifications by the action of aniline on the mixture of the two 
3-methylcyeMexanoI- 1 -carboxylic acids prepared from the cyano- 
hydrin of 3-methylcyc/ohexanone, but both modifications exhibited 
lower melting points than that now found. 3 - Me th ylcyriohesanol • 
1 -carboxylic acid, described by Markownikov and Smirnov as a 
vitreous mass, composed of the cis- and tfrarw-modifications, forms 
a crystalline mass, m. p. 25 — 27°. 

I -Benzoyl - 4 - methylcyclohexanol - 1 - carboxylanilide, 
crystallises in minute, colourless needles, m. p. 160—162 . 

i-Methylcyc\ohemnol - 1 -carboxylonitrile, C^H^OgN, hjj» m - P* 

145 — T - H - 


The Mechanism Underlying the Reaction between 
hydes or Ketones and Tautomeric Substances of the he 
Gaol Type. E. P. Kohler and B. B. Corson (/. dmer . CH ^ 
£bc., 1923, 45, 19/5^-1986).— When methyl benzoylformate 
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toethyl cyapoaoetate, in proportions, are treated at 0° 

with a small quantity of tamoffc, methylamine, piperidine, or 
methyl-alcohohe sodium methoxide solution, an equilibrium is 
rapidly established, with , the formation of methyl $-cyako.*. 
hydroxy- a-phenylsuccmate, hexagonal plates, or hard, lustrous 
tabular crystals, m. p. 155°, to the extent of 75—80%. This 
reverts to its components when dissolved in a solution containing 
any of the above catalysts, and also partly dissociates when dis- 
tilled under a very low pressure. The action of dehydrating 
agents, such as boiling glacial acetic acid or phosphoric oxide 
in phosphorus oxychloride solution, leads, however, to the pro- 
duction of methyl $-cyam-*-phcnylethylme.-cL$-dkar^ W e 
transparent prisms, m. p. 79—80°, which is also formed if the 
initial condensation is conducted at the ordinary temperature 
or in the presence of a larger quantity of catalyst. It is evident 
that the effect of the basic condensing agents generally employed 
in such reactions is dual ; they cause condensation, and also bring 
about elimination of water. These relations are plausibly expressed 
by the scheme : 

Ph-C0-C0 2 Me PhC(0H)-C0 2 Me Ph<>C0 2 Me 
0H 2 (CN)'CO 2 Mo CH(CN)*COjMe <J(CN)-C0 2 Me+H 2 0. 

There is, however, no proof that the hydroxy-ester is an inter- 
mediate product in the formation of the unsaturated ester, because 
under those conditions which lead to the elimination of water, 
dissociation can also occur into the components, from which the 
unsaturated ester may be derived by direct elimination of water. 
Inasmuch as methyl benzoylfonnate, which cannot enolise, con- 
denses with methyl cyanoacetate, there is no ground for the assump- 
tion that reactions between aldehydes or ketones, and substances 
containing a mobile hydrogen atom, proceed in general through the 
enol form of the aldehyde or ketone (Ingold, T., 1921, 119, 329). 

The structure of the unsaturated ester is proved as follows. 
When it is hydrolysed by means of cold, concentrated, methyl- 
alcoholic potassium hydroxide solution, the product is a -cyano- 
$-phmylmaleic acid , very pale yellow needles, m. p. about 142° 
(decomp.), potassium hydrogen salt, colourless needles, m. p. 193 — 
195 , anhydride , yellow needles, m. p. 145 — 146°. Hydrolysis by 
boiling with concentrated sulphuric acid and glacial acetic acid 
gives x<yano-$-phenylfurmric acid, pale yellow crystals, f 2H 2 0 
(lost below 100°), m. p. 158 — 160°, which sublimes unchanged when 
heated under reduced pressure. The reduction of the dipotassium 
salt of this acid in aqueous solution by means of sodium amalgam 
gives an amino-acid , C0 2 H*CHPh*CH(00 2 H)*CH 2 'NH 2 , m. p. 168— 
169 , and phenylsuccinic acid. Methyl a -phmyldhane - a 3 $-tricarb- 
needles, m. p. 107 — 108°, is formed by esterifying the 
reduction product of the dipotassium salt formed from the unaatur- 
ate d cyano- ester. vK 4?:- 

Similar reactions have been conducted using dimethyl malonate. 
hen condensed with methyl benzovlformate, it gives trimethyl 
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Justrou^ prisms, m * 

10£h — 111 0 . The corresponding unsatur&ted ester, tnthethyl P-pWj 
eihyl^-M^ricarboayfate, is a liquid, b. p, 1 80—1 90 °/l o mm! 
The structure of this is proved by hydrolysing it by means of 2 
concentrated, alcoholio potassium hydroxide solution, and reducii/ 
the resulting potassium salt by means of sodium amalgam 
phenylethanefcricarboxylic acid, which loses carbon dioxide ^ 
heated, and gives phenylsuccinic acid. W. S. 


The Structure of Fhenolphthaleinoxime. W. R, Obkdobpj 
and S. T, Yang (J. Amer. Chem. Soc., 1923, 46, 1926—1933) 


acetylated or benzoylated, giving the triacetate or dibenzoate of % 
intermediate product, the p -hydroxyanilide of oA’-hydroxybermji. 

benzoic acid (I), -jTSELX), 

small, colourless, flaky crystals, m. p. 135° (decomp.). The latter 
is ‘obtained from the triacetate by hydrolysis by means of cold 
concentrated sulphuric acid or of cold 4% sodium hydroxide solu- 
tion. It has a different m. p. when crystallised from different 
solvents: from acetone, 94 — 9-5°; from methyl alcohol, 125° ■ 
from ethyl alcohol, 130°; and from ethyl acetate (apparently 
+0‘5MeCO 2 Et), 195 — 198°. It loses 2"5 molecules of water when 
heated at 95° in an atmosphere of carbon dioxide, giving a red 

p ii . 

glass, probably having the structure OIC s H 4 • c< W(c!h 4 -ohk® 

The glassy substanoe dissolves in dilute aqueous alkali solutions, 
giving a dark green solution from which a yellow, amorphous pre- 
cipitate separates on acidification. It is assumed that the com- 
pound (I) is formed intermediately when phenolphthaleinoxme 
is hydrolysed by means of dilute sulphuric acid, since when similarly 
treated it gives the same products, p-aminophenol and o- 4'-hydroxy- 
benzoylbenzoic acid. It gives the same reduction product as tie 
oxime when treated with zinc dust and dilute sulphurio acid ; also, 
like the oxime, it is converted into phenol and p-hydroxyphthalaml 
when heated with a solution of hydroxylamine hydrochloride. 
The oxime and the intermediate product give the same triacetate 
when acetylated, and the same dibenzoate when benzoylated ; the 
tribenzoate of the oxime described by R. Meyer and Kissin (A., 
1909, i, &>1) could not be obtained. When methylated in 30% 
aqueous sodium hydroxide solution by means of methyl sulphate, 
the intermediate product gives a colourless trimethyl ether, m. p. 
131 — 133°, isomeric with the yellow trimethyl ether formed, by 
similar treatment, from the oxime. In an attempt to synthesise 
the intermediate product by fusing p-aminophenol with o-l'-hydroxy- 
benzoylbenzoic acid, a dark purple solid was obtained. This m 
probably a mixed phthalein ; it dissolves in alkali solutions mth 
formation of a deep purple solution, from which it is reprecipitatefl 
by a<&ds. The above results are only explained by means or ‘ 
formula for phenolphthaleinoxiine advanced in an ear !! er c v* 
(A., 1917,1, 339). 
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4 l'-diliaphthyl.k«toiw-3 :3'-dj«irboxylic 

Acid- sJWK^ifemiN , J. Spieler, and Q t Bonhotu 1 Vtt <3 

Pai 1453659; ^of. 1387596).— The action of tetrahalogajo- 

methane derivatives on *-naphthol-2-carboxy]i 0 acid yields beaiX. 
4 dye 4 : i'-dihydroxy-l .- : 3 

t a white powder, decomp., about 259 , and a-naphthol-2 : 4-dicarb- 
oxyJic acid. Chemical Abstracts. 

Chemical and Optical Behaviour of some dicycloPentane 
and cyctoPentene Derivatives. N. J. Toivonen (Ada Sri 
Fmnica, I, 1922, 26, 1—33 ; from Chem . Zentr , 1923 i 1356—^ 
1358 ).— The constitution of the compounds described as cvclo- 
peiitane derivatives by Perkin and Thorpe (T., 1901, 79 729) ^ 
discussed with reference to the more recent work of the anfLr 
(Annakn, 1919, 419, 176) and of Fanner, Ingold, and Thorne 
(T., 1920, 117 1362; 1922, 121, 128). Their chemical reactions 
and optical behaviour are considered to be more in accord with 
the monocyclic (cycfopentene) constitution. It is pointed out that 
in view of the strain necessitated by the dwyefopentane structure 
as high a degree of unsaturation is indicated as by the cycfopentene 
structure. The following data are given for the compounds in 

question : Ethyl dicarboxydimethylcycZopropaneraalonate pre- 
pared by the method of Perkin and Thorpe (loc cit ) b d ? 20^— 
205°/14 mm.; d? 1*1135; ri* 1*45753; H D 9H3* MxriS 
(Eiseniohr A 1921 ii 1) 542*63. The yellow sodium compound 
of ethyl 5 : 5-dimethy]dicyc^pentane-3-one-l ; 2 : 4-tricarboxylate 
prepared from methyl dibromodimethylglutarate (1 mol.), ethyl 
malonate (2 mols.), and sodium eth oxide (4 mols.), has m. p. 208° * 
the free ester (?) prepared from the last compound by the action 

on it of dilute sulphuric acid, a viscid liquid, has b p 200 212° /14 

n » 1‘48742; 81*91; Mxr% 485*29. Ethyl 

5:5.dimethylcycfopentan-3-one-l : 2 : 4-tricarboxylate, from the 
reduction of the above-mentioned yellow sodium compound is a 

T h u P ‘ 170 ~ i95 7 16 mm -’> 11202 ; 7 $ 1*46203; 

80*56; Mxri$ 479*94. 1 : 2-Diethyl 5 : 5-dmethyklicych- 

mtan^-oneA : 2 : 4-tricarboxylate, Me,C<^ C0 2 Et )*? H ‘ C0 2 Et or 
l ,; c , < C(C0 2 Et)-C.C0 2 Kt C(C0 2 H)-CO 

^ TH(CO,,H)-C-0 laS m ' p ‘ 75 ; 149999; Mxn g 

~ • '‘-tnnizlhyldicycfopentan-3-me-l : 2 : i-tricarb - 

R h *'r P J 205 ~ : 208 714 mm.; d? 11250; nf 1-47458; 

>!L 1 , q \ Af X%> 601*77. Ethyl 4:5: o-trimethyloyclopentan- 
romnrv a ' obtained by reduction of the last 

M189; ng 1*46155; ^ 84*03; Mxrig 
atA n u -a , ! 6-d i methyld icyc /open ta n - 3 -one - 1 : 2-dicarboxyl- 
of \ • r ^y distillation in a vacuum of the 1 : 2-diethyl ester 
m l.j i 9 n lme l ^c&>pentan-3-one-l ; 2 : 4 -tricarboxylic acid, has 

dtoethvll'^ 1 ; 47 ^^ R " (Wm > M * n * 375-86. Ethyl 5 : 5- 
1 ^^^tan-B-one-I : 2-dicarboxylate has df 1*0960; 
b 7 , 7?j, 63*87 ; M xri$ 373*76; the acid corresponding with 
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thr^iat^ofcpounfl^as m. p. izz ^ethyi ut» 

4&J f ^dioiBthy]dicvc&p6nfciti r , 3-ono‘l V2 : 4$rifiarb&xyiic acid u 


161—162°. 


- acid hi5 

J? D 48*99; if xnS 268*14.; ^ 1 * * ~ 4 0. W.jT 

Derivatives of Phthalonic Acid* 4 : S-©«nethoxyphthalrmi, 
Acid, and : ^Dimetboxy^tolylgiyoxylic Acid, (fi 

Chika KtraoDA and Wiiaiam Henry Perrin* iun. (T W 
2094-2111). * “ ' ’ A 


Preparation of Aromatic Aldehydes. The Barrett Co, (B^ 
Pat. 189107),-— Monoaldehydes are produced by catalytic oxidation 
of aromatic hydrocarbons containing a benzene nucleus m which at 
least two hydrogen atoms have been substituted, one at least of the 
substitueprta being an alkyl group. The vapour of the hydrocarbon, 
mixed with an oxygen-containing gas {e.g.> air) is passed over a 
tn|tallic oxide, other than vanadium oxide, of the fifth or sixth 
, periodic group. The reaotion temperature is between 300° and 
‘dull redness, and the time of contact in the neighbourhood of 0-3 
seconds. Acid formation is negligible. Vanadium oxide differs 
from the other oxides specified in oxidising the aliphatic side- 
chain to the acid stage and even causing disruption of the aromatic 
nucleus itself. The production of monoaldehydes from o-, m-, and 
p-xylene, ^-cumene, mesitylene, p-cymene, and of o-chlorobeuzalde- 
hyde from o-chlorotoluene, ^’described, the yields varying from 
17 % (^-cumene) to 63 % (o-chlorotoluene) . W. T. K. B. 


The Iaomerism o! the Oximes. XIII. Phenylethyl-, 
Diethyl-, and ct-Naphthyl-carbamyl Derivatives. Oscae 
Lisle Brady and Dudley Ridge (T., 1923, 123, 2163—2174). 

4-Methoxyresorcylaldehyde [2-Hydroxy-4-methoxybenz- 
aldehyde J from the Roots of Decalepis Hamiltonii, M. G. 

Srinivasa Rao and M. Sesha Iyengar ( Per} . Essert. Oil £ec ; , 
1923 , 14, 300 — 301 ) . — When the crushed roots of Decalepis Hamiltomi 
are distilled in steam with a little animal charcoal, %re is obtained 
a white, crystalline solid, m. p. 41°, which possesses an odour 
resembling that of vanillin. This compound is shown to be 
2-hydroxy-4-methoxybenzaldehyde. H. H. 

New Isomeride of Wieland's Dibenzenyloxoazoxime. E. 
Parisi (Atti Ji. Accad. Lincei y 1923, [v], 32, i, 572— -575).— Two 
compounds of the formula C^HjpOgNg have been obtained by 
oxidation of benzaldoxime, namely, so-called dipheny lglyoxime 
peroxide (cf. Scholl, A., 1891, 316), and dibenzeD.yloxoazoa.me 
(cf. Wieland and Bauer, A., 1906, i, 412; 1907, i, 627). Theautior 
finds that oxidation of benzaldoxime by means of iodine and w* 
(cf, Robin, A, 1919, i, 592) yields (hbenzenyloxoazoxime, m. p 
135°, together with a third isomeride , C J4 H i0 OjN 2 , which crvstaiJise 
in stellatp groups of laminae, m. p, 63®; either of these Lsomeri 
yields dibenzenylazoxime when reduced by means of anc 
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^P^ he "lW^e ^^de.'.^Ter, yields no additive wm- 
poM m(h l0dme ’ ahd > wh « l wdttced By means of zinc and acetic 
add, give. dipheny%mn,,a^Jgi which may ^ regarfed 

as a product of anffydrfde formation with benzildioxime. It is 

therefore probable that the peroxide has the formula 

O-N.'CPh t CPh 

01 0-NiCPh' 1,16 ° tIler tW ° isomeri des contain the nucleus 0< N ;? > 

ad the eonstitation proposed by Wieland for the compound, m.'p’ 
135°, 0<^ phi0 >N, is supported by its sensitiveness towards 
;he influence of light The isomeride, m. p. 63°, has probably the: 
itmcture 0< cph; ^ . T. H. P. 

Ring Formation from r Xetonic Esters. Claude Le 

Peletier dk Rosa^bo (Ann. Chim., 1923, fix], 19 327 355 ) 

'fte formation of a cyclic compound from a y’ketonic ester was 
eflected by usmg the ethyl ester of Wdrimethyl-kevulic acid in 
which the two hydrogen atoms in the Imposition are substituted 
and reaction of the enolic form of the ester is thus obviated. The 
action of sodium ethoxide on this substance yields 1:1: 3 -trimethyl- 
qo\opentane-2 : 4 -dione, C 8 H,,0,, white needles m d 163° h n 
WJIO mm., df ' 0-83901, V? 1*38949, w3/de^tive, b. £ 
ill 1*1 mm., phenylhydrazone, white needles, m p 229° A 
mature of two isomeric methyl derivatives was obtained, ' but 
neither was separated in the pure condition. It was not found 
Kf ^ c y° lic compounds from the ethyl esters of 

lsvuhc, p-methyl-laevulic, or aaS-trimethyl-laevulic acids 

H.J. E. 

Dioximes. XL G. Ponzio (Gazzetta, 1923, 53, i, 379^-384). 
on nKpifi ,^ m P ( ? imd obtained by the action of nitrogen tetroxide 

structure ° v. !I ? e j C ^ 9 118 vob ’ b ^72) possesses the phenylfuroxan 
ructure attributed to it by Wieland and Semper {A., 1908, i, 108) 

/? Imo’ iAo &C i C f?, r !! an f, e ^th tbe resu ^ of Forster and Barker 
ij 9 reen and (T., 1913, 103, 897, 2023), 

rinrr ’ lj and * n virtue of its unsymmetrical 

SSJf ca P* b . le of existing in two modifications. That the latter 
an B rt ?f ed b y Wieland (A., 1921, i, 605), who describes 

^“ le 0rm ° f Ph^y^oxan, m. p. 106-108°, the ordinary, 

staWe form having m. p. 96— 97°. ! 

CHPhn \T^° r •^ n ^ s tbat on ly one compound of the formula 
accord' 4 e 3 D8t * that [t melts either 95° or 96—97° or 108°, 
tvdrnnR? ■ d ®gree °t purity, and that its behaviour towards 
one acid, acetic anhydride, and nascent hydrogen indicates 



it |p |>e,n#4e? pBttjylgJjWWe peroxwe ^ ! JSSP“l»ii. but 

the $ride of benzoyl cyanide crime (oi^id^WK^jyaifide oxifo 

NbH:CPJcC<^ . Xa the pn» <rtate$$k cotaj^imd has m . p ' 

108° and exhibits the normal moledolar weight io acetic ^ 
It is converted completely into benzonitnje, benzoic acid, ^ 
hydro xylamine when subjected to prolong©d|boiImg with eonceu. 
trated hydrochloric acid, and it yields an acetyl derivative 

NOAc:CPh-C<V , crystallising in white needfespin. p. 115—116“ 
.N • ,, . 

When reduced with zinc dust and acetic acid, it yields benzoyl 
cyanide oxime. 

'fhis structure for the compound explains the formation of 
aminopfaenylglyoxime when it is treated with aqueous ammonia 
(this vol., i, 472), and that of anilinophenylglyoxime when treated 
with aniline (this vol., i, 855). As regards the mechanism of jfa 
formation, it has been shown that the two oximino-groupa of the 
dt'-forms of the glyoximes are not equivalent, and it is assumed 
that a-phenylglyoxime reacts with nitrogen teiroxide as its tanto- 
meride, a-oximino-|3-nitroso-a-phenylethane, NOHlCPh-CH^O, 
giving a-oximino* 5 ^-nitrolephenyIethane, NOH.CPhdTTiNOpNO^, 
The latter, being unstable, would then yield the oxide of benzoyl 
cyanide oxime by loss of nitrous acid. T. H. P. 

Piperitone. V. The Characterisation and Racemisafion 
of J-Piperitone. John Read and Henry George Smith (T, 
1923, 123 , 2267—2272). 


Hydroxynaphthaquinone . VI. The Chlorination of Jug- 
lone. Alvin S. Wheeler, P. R. Dawson, and Joseph L. Meta 
(J. Amr. Chem. Soc 1923, 45, 1970— 1975).— The best conditions 
are described for the preparation of dichlorojuglone (A., 1919, i, 
490) by the chlorination of juglone in glacial acetic acid solution 
at 100 5 . Attempts to prepare a trichloro- derivative have only led 
to the formation of the same dichlorojuglone. It forms an indigo- 
blue sodium salt, which gives a deep violet, aqueous solution from 
which silk and wool may be dyed buff and brown shades. 2 : 3-hi- 
chloro-6-benzoxyA : 4-mphthaguinone, pale yellow, heedles, m. p. 
225°, is prepared by boiling dichlorojuglone with benzoyl chloride. 
Dichlorojuglone is converted by the action of boiling alcoholic 
sodium ^hydroxide solution into 3-chloro-2 : 5-dihydroxy-\ ■ 4* 
naphthoquinone, golden-brown needles, m. p. 191°, which gives * 
deep red, aqueous solution changing to yellow on addition of aw 
{diacciate. lender, yellow needles, m. p. 147°) This eMoro*- 
hydroxy-derivative is also produced by the action of sodium ethosdfi 
on dichlorojuglone in benzene solution. Dichlorojuglone reac ; 
boiling alcoholic solution with aniline, p-ehloroanilme, or p-tolui » 
but A with 2 : 4-dichloroaniline, to give, respectively, 
2~anSino-5-kydroxy‘l : 4-naphtkiquinone, very small, she > ' 

• lustful, violet-carmine needles, m. p. 222*; 
aniUno-i>-fojdr6xy- 1 : 4 -naphthoquinone, flat, dark red P 



jjieedfesSj v ^-chioro^^p-toi^uidino- fo-hydroxu - 1 • A-nct'^ihn 

P* 4 ’ . redd “ h -Purple needl Iw, m ^234? 

junction of “rojugkme by treating Its ethereal solution w&h 
dilute sulphuric acid- and sane dust gives 2 : Z-dkhhro-l ■ 4 • 5 « 
^rdtympktliaUne, very smajt, short, lustrous, grey prisms m V,' 
.157° (decomp.), frjoertote pale yellow, transparent nLlles ’ m ' p 
jl82’. An oxime of .dichlorojuglone has not been obtained! ' P ' 
> W. S. IT. 

| Preparation d ! 1- and 2-Nitro-derivatives of Anthracuinona 
jand its Substitution Products. Eduaj&d Kopetschni (D R P 
363930; horn Chem Zentr 1923, ii, 1029-1030).-Amino an tbr a : 

Umones are treated with per-acids and the products are also 
submitted to oxidation with another oxidising agent. By the 
oxidation of 2-aminoanthraquinone with persulphuric acid 2-nitro 
wthiaquinone maybe obtained directly. The reaction is also 
applicable to substitution products of aminoanthraquinone. By 
the action of persulphuric acid or Caro’s acid on 1-aminoanthra 
quinone or its 4-chloro-snbstitution product, nitroso-compounds 
ire first formed which may be oxidised to nitroantbraquinones bv 
meaim of chromium tnoxide. For example, 2-aminoanthraquinone 
teolved m strong sulphuric acid is added to an aqueous solution 
jf ammonium persulphate and the mixture finally heated at 100° 
Addition of acetic acid facilitates the reaction through formation 
)f peracetic acid. The 2-nitroanthraquinone is obtained as yellow 
leedles, m . p. 181—182°. 1 - Chhro-2-nitroanthraquinone, similarly 
)btained, forms yellow needles, m, p. 257-258°. On being heated 
nth copper powder in nitrobenzene solution, it gives 2 : Z'-dmitro- 
v 1 * dmdhraquimnyl , yellow prisms, m. p. 342° (decomp.). Reduc- 
ion with sodium hyposulphite in alkaline solution gives flavanthren. 
v tre fting 4-chloro- 1 -aminoanthraquinone, dissolved in strong 
imphuric acid, with ammonium persulphate, l-chloro-l-nitrolo- 
“W 18 obtained ' it ^rms golden-yellow leaflets, 
a. p. 240 (decomp.). This, by oxidation with chromium trioxide 
n boiling acetic acid, yields ^-chloroA^nitroanthraquinone, sulphur- 
f°r nee ^ p. 260 — 261°. By successive oxidation of 
-aminoanthraquinone with Caro’s acid and chromium trioxide 
l-mtroanthraqmnone, m, p. 227— 228°, is obtained. G. W. R. * 

^ Preparatio 11 of 1 ; 1 -Diauthraquinonyl and its Derivatives. 

kw AR ?n^° PETSCHNI ( DR -- pp - 360419 and 362984; from Ohem. 
luin^ 5 U> ^30).-— Diantlnaquinonyl 1 : T -disulphide, l-anthra-„ 

one , l0C y an ate, or their substitution products, are heated 
?f I metaL ?» 8l J ch as copper or iron, which combine with sulphur. 

by heatk S dianthraquinonyl disulphide or anthra- 
. d ‘thiocyanate' with copper and anthracene at 220 — 240°, 

q n is obtained as brownish -yellow crystals* 

■ 9 - r . ' f rom 2 : 2'-dimethyldianthraquinoriyl 1 : l'-disulphide, 
rvstal!^ j 1 ■ ^^nthraquinonyl is obtained; it forms yellow 
ivM ancb . wbert heated with alcoholic potassiuili hydroxide. 

Pyranthrone. 2 : 2' -Dihydroxy -\ : 1 '-dianthraquinonyl, to- 
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Camphor Series. HI* Catalyse Aptira of Redact 
CoWot <J~CamphoroxMe> Sh2gbb* Komaisu and 8 b 0Z0 
Ya^uchx (Afetn. W. $ ci - Ktf < fo > ?®° ; ^ 

vol i 234}.— When ^camphopoxane is redded by means «j 
hydio^en and reduced nickel, bomy amine£fo™ed ^y * 
Birostier, A., 1911, i, 130). With reditad coppffat 2(X) , hornet, 

amolecular rearrangement occurs, and tfe prwlucts are ioevoraktcty 
d-a-campholenamide, a .campholeHic acid, d-camphor, waapfo 
lenonitrUe, and only a trace of bomylamine. The authors therefore 
conclude that the oxime is converted into the wooxime by the 
ruDture of a wclopentane ring, and that this is followed by the 
decomposition of the isooxime to give campholenamide. H. H. 

The Heaction between .-Pinene and Acids. I. a-Pmew 
and Sulphuric Acid. Kashichi Ono (item. Coll. Sci. Kpn 
1S23 6 306— 311). — The influence of time, temperature, and con- 
centration of acid on the reaction between pinene and sulphuric 
acid was studied. The optimum conditions for the formation d 
terpin hydrate are attained when pinene and three times its we,ghi 
' { 450/ sulphuric acid are allowed to react at a temperature m th 
neighbourhood of 0°. A scheme is proposed to represent the catafyt, 
hydration ol pinene. , ti * 

New Syntheses from Hydrocyanic Acid by Means of to 
Silent Electric Discharge. Behaviour of Pinene.. Lera 
Phaucesconi and Adolfo Ciublo (Atlt B. Accad. Lima, 19-3, 
ST“ W9; GM 1923. 53 470-472; cf.tt 
S’ : 7641 —Under the influence of the silent discharge, pint* 
vapour and' hydrogen cyanide interact at 50”, yielding a rt* 
and an wonitrile, the latter in predominating proportion. At lower 
, tnrMl jLa hvdrogen cyanide condenses m the ozomser and 
SCSThai uXf influence of the discharge, whilst at 
5Kn?X» the pinene giv ? a dense, rmnm , 
Sthe amount of isonitrile formed diminishes, to vanish at U) . 

The" Essential Oil in the Leaves of j^^urn Mfome. 
Basil Hcghsoh Gotjme (J. Soc. Chm . ,1923. > * 

368r).— Leaves of the conifer, D. 

' fat . y» iv 4 i‘A£ 

5 «r jwa - 

The third, highest boiling 
It ^Uises from benzene in colour^ 
a (fiterpene with one ethylene tafaog. \ orm a 

< jom*e is suggested. It has a +14*9 ana iora* fi H 

m. p. 110°. 
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the I*a^ps of Libtocednit Bidtiitiu. 

Ban, fliirrf^flOTWrti/. «». Ohtfn,. Ind., 1923, 42, 350— 3510. 
_-Ufe leaves opLibrocedw BidtyiUii when distilled with super- 
heated steam give & greeni&-yfc«6w oil, <20-8754, ^ 1-845, having 
the composition C 5 H 8 / The yteltf Varies from 0-62% from older, 
to 0 * 42 % from younger trees. The oil consists of about 30% of 
terpenes, of which d-pinene irf the chief constituent, and 70% of 
sesquiterpenes. The 1 " original oil was la^vorotatory, but when 
fractionated at the ordinal pressure the fractions were dextro- 
rotatory. Fractionation at low pressure, however, gave a sesquiter- 
pene fraction, b. p. 12O-130°/12 mm ., d 0-887 ; n D 1-50, « D -74-6°. 
phis could not be identified with either of the known lavorotatory 
sesquiterpenes, cadinene and cedrene. ; E, H. R, 

Theretia nerii folia, Juss. R. Weetz and A. Rotjmy (Bull. 
Set. Pharmacol 1923, 30, 81 — 88 ; from Chem. Zentr 1923, i, 
1328).— The glucoside extracted from Thevetia nerii folia, Juss., 
has a bitter taste. It gives with sulphuric acid an ochre-yello% 
coloration, becoming pink after twelve hours. A yellow coloration 
is given with nitric acid. When heated with resorcinol and hydro- 
chloric acid a pink coloration is obtained. G. W. R. 

New Sources of Santonin. Arno Viehoever and Ruth 
G. Capen (</. Amer. Chem. Soc 1923, 45, 1941 — 1944).— Of fifty- 
sis species of Artertiisia indigenous to America, pronounced tests 
for santonin were obtained from A. mexicana, Willd., from A. neo- 
mmcana, Wooton, and probably from A. Wrightii K all of which 
grow in the region of New Mexico and Mexico. W. S. N. 

The Action of Organomagnesium Compounds on Cyano- 
hydrins. I. A New Method for the Preparation of Substi- 
tuted Benzoins. Yasuhiko Asahina and Masanobu Terasaka 
\J . Pham. Soc. Japan , 1923, No. 494, 219—228). — -Aromatic 
organomagnesium compounds combine fairly smoothly \yith 
aromatic aldehyde cyanohydrins in ethereal solution; from the 
products, substituted benzoins are obtained by decomposition 
[with water and dilute sulphuric acid : R’CH(OH)-CN+2R*MgX — >■ 
R*CH(0MgX) 'CR*NMgX R*CH(OH)*COR. Benzoin was 

thus prepared from benzaldehyde cyanohydrin and magnesium- 
phenyl bromide, the yield being 32-7% of the theoretical. 
isoBenzofuroin, C 4 H 4 0*CH(0H)*C0Ph (1 g.), colourless prisms, m. p. 
119°, was prepared from furfuraldehyde cyanohydrin and mag- 
nesium phenyl bromide. It is an isomeride of Fischer’s benzo-* 
tan (Annalen, 1882, 211, 288), and its oxidation with Fehling’s 
solution produced benzfuril, C0*Ph*C0*C 4 H 4 0, m. p. 41°, identical 
with that of Fischer. p-Methoxybenzoin, OMe’C 6 H 4 'CH(OH) , COPh, 
,3 g ), was prepared from anisaldehyde cyanohydrin (5 g., m. p. 
ibout 62°) and magnesium phenyl bromide as colourless prisms, 
*• P- 89°. o-Hydroxybenzion, OH*C 6 H 4 *CH(OH)-COPh, prepared 
Tom magnesium phenyl bromide and salicylaldehyde cyanohydrin, 
onns colourless plates from alcohol and has m. p. 148°. o-Methoxy- 
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benzdtn (5 %), OMe*C j H 4 i OH( OH) *COPh , Was obfeifeed from ^ 
it^Ctum phenyl bromide and o-methoxysaficylaldehyde cyanobvifi 
(8*2 g.), as colourless pKisms, m, p. 68°. On oxidation with S’ehWg 
solution, the benzoin gave o-methoxybenzal, slightly yellow prisma 
m. p. 71*6°, which was changed by wanning with alkali ^ 
o-methoxybenzilic acid, colourless needles (~f2EtOH), m, p. 

101°, and giving a dark red colour with concentrated sulphuric 
acid, op' -Dimethoxy benzoin, OMe‘C 6 H 4 *CH(OH)*(X>C 6 H 4 ;OMs 
(3*8 g.), was prepared from magnesium p-methoxyphenyl bromide 
and o-methoxysaficylaldehyde cyanohydrin (8 g.), as colourless 
prams, m. p. 92—93°. By oxidising with Fehling’s solution, the 
benzoin gave op'-dimethoxybenzil, fine, colourless prisms, m. p 
104—105°, which was converted by alkali into op'-dimethoiy! 
benzilie acid, m. p.l 62°. K. K. 

Triethylene Tri- and Tetra-sulphides. XU. The Sul. 
phones, Sulphuric, and Sulphonic Acids of the Series. E*. 
tension of Stufler’s Law. (Sm) Prafulla Chandra Ray 
(T-, 1923, 123, 2174— 2178). 

The Preparation of JV-Derivatives in the Carbazole Series, 
Thomas Stevens Stevens and Stanley Horwood Tfceeb (T 
1923, 123, 2140-2147). 

Derivatives of Tetrahydroc arb az ole . III. Amino-corn- 
pounds. George Alfred Edwards and Sydney Glenf 
Preston Plant (T., 1923, 123, 2393-2399). 


Oxidation of Benzylidenemethyliaooxazolone. Mario Beiti 
and Nat alia Viansino ( Atti R . Accad. Lined, 1923, [v], 32, i, 
494 — 498) . — It has been shown (A., 1922, i, 52) that oxidation by 
means of atmospheric oxygen of 4 -benzylidene- 3 -methyl?<?ooxa 2 o]one, 
dissolved in alcoholic ammonia containing benzaldehyde, gives an 
amide which yields an unstable acid, CnH^N, or an isomeric 
stable acid, according as it is hydrolysed bv dilute or by concern 
trated sodium hydroxide solution. When, however, the oxidation 
is effected in ammoniacal alcoholic solution by means of hydrogen 
peroxide, the product is the ammonium salt of an acid, C^fiuOjN, 
whereas in aqueous ammonia a different compound, m. p. 120 , 

is obtained. , , , 

The free add, C u H u 0 4 N, forms minute, lustrous » crystal^ m, p, 
131° (decomp.), and the ammonium salt, 
massive, lustrous crystals, m. p. 157° (decomp.) ; the diver salt was 

Oration of 4-p-chlorobenzylidenc-3'niethylt50oxazo]one in 

alcoholic ammonia solution by means of hydrogen peroxide giv 
the ammonium salt, C,iH 9 0 4 NCl*NH 4 ,2H 2 0, which fljj 18 p ’ 
white crystals, m. p. 165 . ' ' ’ 

<Stidation <A IsoOxazolone Compounds. MakioBith» 

HifAUA Viansino (Atti R. Accad. Line*, 1923, [4 ^ ’ 

665 ; cf. preceding abstract).— Oxidation of S-phenyl-i-h™ 
Mooxazolone in alcoholic ammonia solution by means < 
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oeroside proceeds similarly to that of 4-benzylidene-3-methyU’s0- 
nsazclonc under the same conditions, the only difference being that 
the amide and not the ammonium salt is obtained in the present 

ca Tbis amide, NO,*CHPh-C(:CHPh)-CO-NH,( ?), forms lustrous, 
white, acicular crystals, m. p. 232°. The corresponding add, 

jU)fr forms white, acicular crystals, m. p. 118°, and exhibits 
the normal molecular weight in freezing benzene. T. H. P. 

Studies in the Benzothiazole Series' I. The Pseudo-bases 
of the Benzothiazole Quaternary Salts. William Hobson 
Leslie Marshall Clark, and John Alfred Aeschli- 
mann (T., 1923, 123, 2353 2362). 

Studies in the Benzothiazole Series. II. Thio-2-methyl- 
benzothiazol one and its Oxidation Products. William Hob- 
son Mills, Leslie Marshall Clark, and John Alfred Aeschli- 
mann (T„ 1923, 123, 2362—2370). 

Dyestuffs Derived from Heterocyclic Bases containing Re- 
active Methyl Groups. James Leonard Brierley Smith (T., 
1923, 123, 2288—2296). 

Condensation of Amidines with Ethoxymethylene Deriv- 
atives of 3-Ketonic Esters and of (3-Diketones. Pkafulla 
Chandra Mitter and Jogendka Chandra Bardhan (T., 1923, 
123,2179—2184). 

Compounds of Diketopiperazines and Amino-acids or 
Polypeptides. Emil Ab derhai.de n and Emil Klarmann (Z. 
physiol Chem., 1923, 129, 320— 324).— By the action of chloro- 
icetyl chloride on glycine anhydride in nitrobenzene solution, 
1 : i~di{chloroacetyl)-2 : 5-dikctopij)erazinc is obtained, white scales, 
m. p. 168-5°, On treatment with alcoholic ammonia, 1 : 4 -diglycyl- 
ylycinc anhydride is obtained, colourless leaflets, decomp, above 
220°. This substance gives the biuret reaction, and its solution 
becomes cloudy on the addition of phosphotungstic acid. ^ 

Benzbisthiazoles. IV. Stephen Rathbone Holden Edge 
(T., 1923, 123, 2330-2333). 

Studies in Phototropy. The Reversed Phototropy of 
Cumamaldehydesemicarbazone and its Methoxy-derivatives. 

Isidor Morris Heilbkon, Herbert Edward Hudson, and 
Doris Mabel Huish (T., 1923, 123, 2273-2279). 

Triazole Compounds. I. Some Substituted Hydroxy- 
benzotriazoles and their Methylation Products. Oscar Llsle 
Drady and James Nelson Edmund Day (T., 1923, 123, 2258— 
2267). 

6:6'- Diacetylamino -1:1'- diethylcarbocyanme Iodide. 

‘kances Mary Hamer (T., 1923, 123, 2333-2336). 

VOL. exxiv. i. oo 
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Formation of certain Azides. A. Angeli and Antonio 

Pieroni {Atti R. Accad . Lined, 1923, [v], 32, i, 450 — 455).— 
formula -NHiNPhlC^'NiN is improbable for the compound, m p 
71° (this vol., i, 612), since the latter readily yields derivatives {J 
triazole, the ring of which contains a direct chain of three nitrogen 
atoms. This reaction has been shown by Dimroth (A., 1902, \ 
403) to be characteristic of the azides, and the conclusion is drawn* 
that the above compound is diphenylamine-4-azide, 
NHPlrC 6 H 4 *N:NiN. 

As. regards the mode of formation of this compound, true nitxoso- 
derivatives react with hydroxylamine to furnish diazo -hydroxides 
C 6 H 5 ‘NO — > C 6 H 5 -N 2 ‘OH, but in alkaline solution p-nitrosodi’ 
phenylamine may be regarded as containing the oximino-group 
NPhrNIC 6 H 4 !NOH. It must therefore be assumed that the hydr- 
oxylamine is first added to the double quinonoid linking to give a 
diazo-compound possibly identical with that described by Hantzsch 
NPh:C 6 H 4 :N:N (A., 1902, i, 324). This product would then react 
with a second molecule of hydroxylamine to give the azoimide 
derivative. No reaction analogous to this has, however, been 
observed. 

, Diphenylaminc-4-azide forms pale yellow or reddish -yellow 
crystals and in most of its reactions decomposes with formation of 
intensely coloured or resinous products. When poured into con- 
centrated sulphuric acid, it reacts violently with evolution of 
much gas; with concentrated nitric acid, it explodes with emission 
of flame, An acetic acid solution of nitric acid converts it into a 
reddish-brown product , m. p. 84° (decomp.), as yet not investigated 
further. It is extremely sensitive to the action of light, and yields 
an almost colourless, crystalline hydrochloride. Nitrous acid con- 
verts it into the nitroooamine, C 12 H 10 ON 5 , which crystallises in 
lustrous, yellow laminae, m. p. 55°, explodes when heated on platinum, 
yields an intense Liebermann’s reaction, and gives the original 
azide when treated with hydroxylamine hydrochloride in acetic 
acid solution. 

The compound, NHR*C e H 4 *N<C^^lJ? , obtained by the 


action of ethyl acetoacctate on diphenylamine-4-azidc, crystallises 
in colourless prisms, m. p. 170°. The free acid, 0 l6 H 14 0 2 N 4 , forms 
colourless crystals, m. p. 208°, the compound losing carbon dioxide 
at this temperature with formation of the triazole, which separates 
in colourless crystals, m. p. 123°. T. H. P. 


Bromination of 2-Amino-p-xylene and certain New Azo- 
dyee. Alvin S. Wheeler and E. W. Constable (J. Amer. 
Chan . Soc.j 1923, 45, 1999— 2001).— The bromination of 2-acet- 
amido-p- xylene in cold glacial acetic acid solution gives 5-bronio- 
“l-acetamido-p-xylene, rosettes of colourless needles, m. p. 187 , 
which, when hydrolysed by means of concentrated hydrobromic 
acid, d 1*3, is con veiled into the hydrobromide, flat needles, m- p- 
255° (decomp.), of 5- bromo-2-amino-p- xylene (Fischer and Wind* 
haus, A., 1900, i, 484). The constitution of the latter is fixed Dy 
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jts conversion into the known 2 : 5-dibromo-p-xylene, by diazotis- 
a tioii, followed by treatment with copper powder and potassium 
bromide. This proof is extended by the oxidation of 2 : 5-dibrorao- 
p-xylene, by heating at 300° with nitric acid, d H5, to 2 : 5-di- 
bromoterephthalic acid. 

Azo-dyes have been prepared by diazotising 5-bromo-2-amino- 
^-xylene, and coupling with phenols. When phenol, resorcinol, 
or a-naphthol is used, a bis-compound is formed, but not with 
B-napbthol. Owing to difficulty in making the sodium salts, the 
tinctorial properties on silk and wool are found by employing the 
development method of application. 2 : A-BisiK-bramo-Z'-p-xylyl- 
azo)phenol forms small, dark brown scales with a metallic lustre, 
which appear pale green under the microscope, m. p. 233 — 234°. 
Silk is coloured ecru, and wool, orange-brown. 2 : i-Bisfi'-bromo- 
2 '.p ~xylylazo)re8orcinol, a microcrystalline, claret-brown mass, m. p. 
263°, dyes silk 6cru and wool Brazil-red. 2 : i-Bisft ‘bromo-2'-p* 
xylylazo^naphthol, a dark brown or black mass, m. p. 222 — 223°, 
dyes silk a Mars-orange and wool a claret-brown. 1 : S'-Bromo- 
2'-p •xylylazo-$-na / phthol forms long, scarlet-red needles in felted 
masses, and colours silk a light red and wool a Nopal-red. 

W. S. N. 


Asymmetric Dyes. C. W. Porter and Harry K. Ihrig (J. 
Amer. Chem. Soc., 1923, 45, 1990—1993). — Two new series of asym- 
metric dyes are described. The members of the first group are 
made by producing asymmetric amines through the condensation 
of bromo-acid bromides with acetanilide, then diazotising these 
products and coupling with aromatic amines or phenols. Those 
of the second class are prepared by diazotising aminomandelic 
acid, and coupling with aromatic amines or phenols. p-^4zo-p- 
mpUkolmanddic acid, OH , C ]0 H fi *NlN , C 6 H 4 ’CH(0H)*GO 2 H, is a 
bright red dye, m. p. 118°, from diazotised p- aminomandelic acid 
and p-naphthol. y-Azoresorcinolmand-dic acid, 

c 6 h 3 (0H) 2 -n:n-c 6 h 4 ‘CH(0H);C0 2 h ! 
m. p. 154° (decomp.), is a red dye. p-Azodinidhylanilinomanddic 
acid, NMe a *C 6 H 4 *NlN*0 6 H 4 *CH (OH) *C0 2 H,m.p. 125— 129°(decomp.), 
is brown, but bright red in acid solution. m-Azoresorcinolmandehc 
add , m. p, above 280°, is a red dye. m ■Azodimdkyfanilinomanddic 
acid , m. p. 158°, is reddish-purple. m-Azophenolmandelic acid, 
m. p. 119°, is a bright yellow compound. fi-Napikthdlazo- x-hydroxy- 
pro}rionophe.7ione, OH’CjoH^N^N'C^H^CO'CHpHJ’CHj, m. p. 132°, 
is a red dye made by condensing a-bromopropionyl bromide with 
acetanilide, hydrolysing the product, diazotising the resulting 
p- aminopropionophenone, and coupling with p-naphthol. 
$-Napkthx>lazo-%-kydroxybulyrophenone., in. p. 72°, is a red dye, 
made from p-aniinobutyrophenone and (3-naphthol. p-A aphikol- 
azo-uL-hydroxyisovalerophenone is a red dye, m. p. above 265 , 
derived from the condensation product of a-bromotsovaleryl- 
broinide and acetanilide, by hydrolysis, diazotisation, and coupling 
with p-naphthol. * ’ 

The cinchonine salt of m -aminomandelic acid has no. p. lo6-5 , 

oo2 
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By fractional crystallisation of this salt, and subsequent treatment 
with hydrochloric acid, d-m-aminomandelic acid, m. p. } 3 q° n 
comp.), [«] D +33-80° and Z-m-aminomandelic acid, m. p, 
(decomp.), [a] D -33-65°, are obtained. By diazotising these aci(k 
at 0°, and coupling in alkaline solution with [3-naphthol, d-m-azo. 
fi-naphtholmandeUc add and l-m-azo-fi-napMholrmridelic add a™ 
prepared. Each is a red dye, m, p. 210°, [a] D +49° (+5°). These 
dyes do not attach themselves equally readily to wool or silk ; the 
dextro-form is more rapidly removed from solution. Renee if 
dyeing is conducted from a solution of the racemic mixture of the 
dyes, the unused dye is optically active. By using an excess of 
wool and extending the time of contact to seventy-two hours, the 
residual dye is almost a pure laevorotatory compound. Thus 
selective absorption by wool of an optically active dye is definitely 
established (cf. Porter and Hirst, A., 1919, i, 558). \V, S. N. * 


Naphthazarin (5 : 6 -Dihydroxy-1 : 4-naphthaquinone). G, 

Charrier and G. Tocco ( Gazzetta , 1923 , 53, i, 431 — 436), — Like 
1 : 4-naphthaquinone (cf. Zincke and Bindewald, A., 1885, 391 ) ( 
naphthazarin reacts with phenylhydrazine (1 mol.) in presence of 
N*NPh ™ eiic acidj givin S rise to the 


OHI 


OH 


OH' 


benzeneazo- derivative of a tri- 
hydroxynaphthalene of the 
annexed formula I or II. 
No decision between these 
structures is yet possible, since 
the two corresponding tri- 


OH NINPh OH OH 
(10 (II) 

hydroxy- a-naphthylamines, as well as the trihydroxvnaphthalenes 
obtained from these by replacement of the amino-groups by 
hydrogen, are unknown. 

Benzeneazotrikydrozynaphtkale'ne, C 16 H 12 0 3 N 2 , forms slender, 
golden-brown crystals, m. p. 186 — 188°, dissolves in alkali hydr- 
oxide solution giving a deep blue, and in concentrated sulphuric 
acid giving an intense violet, coloration, and is not decomposed 
when boiled with dilute sulphuric acid for some hours. Its fri- 
methyl ether, C 10 H 4 (OMe) 3 *N 2 Ph, forms slender, chestnut-coloured 
needles, m. p. 145—146°, and yields a hydrochloride and a nitrate 
crystallising in minute needles showing green „ metallic reflection. 

T. H. P. 


Azo-dyes from 5- and 8-Nitro-a-naphthylamines. Gilbest 

T. Morgan and Frank Raymond Jones ( J . Hoc. Chm. hi, 
1923, 42, 341 — 343t). — The formation of tarry impurities in the 
nitration of a-naphthylamine to a mixture of 5- and 8-nitro- 
a-naphthyiamines can be avoided by nitrating at a low temperature, 
between —9° and —1°, in concentrated sulphuric acid, and main- 
taining very vigorous stirring during addition of the nitrating 
acid to the sulphuric acid solution of a-naphthylamine. A separ- 
ation of the two products is effected through the sparing solubility 
of 5-nitro- a-naphthylamine sulphate in JV- to 3A-suIphunc acid. 
Both 5- and 8-nitro-a-naphthylamines can be employed as primary, 
middle, and end components in the production of azo-dyes, am 
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shades of colour obtained differ appreciably from those obtained 

ffitb a-naphthylamine. 

^.SulphobenzeneA‘<mS-nUro-a-iu^Mhylamine, obtained by 
coupling diazotised metanilic acid with 8-nitro -a-naphthylamine, 
forms a dark, brownish-red sodium salt and gives a dark crimson 
coloration with concentrated sulphuric acid. This dye and also 

$ ; &4i$ulpfomaptehaleM-2\4:).azo-5-nitro-z-mpMhybmiM dye 
wool brownish-red. Toluene-pA-azo -5-nitro- <x-nap}Uhylamine forms 
coppery brown four-sided prisms, m, p. 174 — 176°, giving an orange- 
red sulphurio acid coloration ; its hydrochloride forms green, micro- 
scopic rhombohedra, m. p. 231°. It can be diazotiged and coupled 
w jth resorcinol to give a diazo-dye. Diazotised 5-nitro-a-naphthyI- 
amine couples with chromotrope acid to form 5' -nitronaphthalene- 
l'.(2)-azo-l : %-dihydroxynaphtJuilene - 3 : 6 -dmilphonic acid, which 
dyes wool dark violet-red, changing to purple-black with chromium 
fluoride or copper sulphate; the sulphuric acid coloration is deep 
Prussian blue. The corresponding dye from 8-nitro-a-naphthyl- 
amine is similar but more soluble. The dye from diazotised 
8-nitro- a-naphthylamine and acetyl-J acid (2-acetylamino-5-hydr- 
oxynaphthalene-7-sulphonic acid), coupled in alkaline solution, is 
sparingly soluble in the form of the free acid ; it dyes wool brownish- 
scarlet and gives a brilliant blue coloration with sulphuric acid. 
The corresponding dye from 5-nitro - a -naphthyla mine is almost 
insoluble in the form of the free acid ; the sulphuric acid coloration 
is crimson- violet. Benzoyl- J acid appears to give two distinct 
products when coupled with 5- or 8-nitrodiazonaphthalene. The 
two diazo-compounds can also be coupled with p-naphthol on 
cotton fibre, E. H. R. 

Diazo-ethers. A. Angeli (Atti R. Accad. Lincei, 1923, [v], 
32, i, 539 — 543).— The views of Hantzsch and Reddelien {“ Die 
Diazoverbindungen,” 1921, 57) on the constitution of the few 
known diazo-ethers are discussed. The results obtained by the 
author during recent years show that azoxy-compounds contain, 

not the ring suggested by Kekule, ^ ^ , but the chain, ’NO!N\ 

aud that, in the form of salts, nitroammes exhibit the structure 
NR!N(0H)!0, and fsonitroamines, OINRiN'OH. Moreover, the 
results of Angeli, Alessandri, and Aiazzi-Mancini (A., 1911, i, 544) 
show that the jV - alkyl ethers of the oximes contain the grouping 
1C!KRI0, which agrees fully with their mode of formation and 
with their behaviour, and also justifies the physical analogies 
between these compounds and the azoxy-compounds. 

The possible structural isomerides of an aromatic diazo-hydr- 
oxide are (1) NRiN-OH, (2) OINKNH, (3) NRiNHiO, and (4) 
NHR'NO. Replacement of the hydrogen atom may thus lead 
to ethers of four different types, compounds corresponding with 
each of these being known. T. H. P. 

The Partial Decomposition of Proteins. Emil Abder- 
halden (Z. physiol. Chern 1923, 129 , 106—110; cf. this vol, 
b ?18). — -Goose feathers when hydrolysed with sulphuric acid in 
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the cold yield in addition -to the substaloe previously describe 
containing proline (3 mols.) and glycine (1 mol.), a 
C l7 H ^4 m. p. 251° (decomp.), MS T 136*0° (5% - ■■ **■ 


'-'17~24'" r- x “ r '4in LJ1J V" jjj 

5% sodium hydroxide solution). When tins is hydrolysed, glycine 
proline, and hydroxyproline are obtained, and it is concluded that 
this product consists of 1 mol. of glycine, 2 mols. of proline, and 
1 mol. of hydroxyproline. W. 0. K. 

The so-called Artificial Globulin. G. Fanconi (Biochm. I 
1923, 139, 321 — 335).— Albumin solutions from horse-serum * ei J 
treated by two methods similar to those employed by Moll (A 
1904, i, 356) and Ruppel, by which they claimed to convert the 
albumin into globulin. The solutions developed the ammonium 
sulphate precipitation reactions of a globulin, but neither of the 
“artificial globulin” preparations agreed in all their physic*] 
properties with the natural globulin obtained from the same serum, 
The two preparations were not identical, and they did not show 
the antigen properties of natural serum -globulin. Moll's pre- 
paration in this respect resembled the parent albumin, whilst the 
other was inactive and behaved like a racemised protein. It is 
concluded that no evidence exists for the transformation of albumin 
into globulin in vitro. • J. P. 

The Purification and Precipitation of Casein. John H. 
Northrop ( J . Gen. Physiol . , 1923, 5, 749 750). — Purified casein 
is conveniently prepared by precipitating the casein from milk 
as described by L. Van Slyke and Baker (A., 1918, i, 413), and 
then washing thoroughly to remove salts. Ten g. are then sus- 
pended in 1 litre of water, and the suspension brought to a ^ of 
from 2*5 to 3 by the addition of hydrochloric acid. The cloudy 
solution is filtered and a solution of sodium hydroxide added until 
the pn is 4*7. The precipitate is then washed with distilled water. 
This method avoids the denaturation by acid, which very easily 
occurs if the casein is dissolved in alkali and reprecipitated by 
acid. 

The Constitution of Proteins. The Structure of Silk 
Fibroin. Emil Abdebhalden and Walter Stix ( Z . phyml . 
Chem 1923, 129, 143— 156).- — Chlorodinitrobenzene in presence 
of sodium hydrogen carbonate reacts with a free amino-group of 
an amino-acid to yield dimtrophenylamino-derivatives It will 
not react with, the -NHCO- grouping in a simple straight chain 
but reacts with a diketopiperazine ring. More chlorodimtro- 
benzene is found to combine with silk fibroin than correspond 
with the number of free amino-groups. This may be explained 
by the existence in the protein molecule of diketopiperazme gram 

The following new compounds have been prepared. S 
a&nitrophenyhminopropionate, yellow crystals, m. p. • 
nitrvpIunyUyroaine, ». p. 57°. 

rys 1 jars* 
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m p, 120°. IH(chJoromm^nitrobenzyl)leucyJylycine annyande, m. p. 
75JS76 0 , from the condensation of dinitrochJorobenzene and leucyl- 
crlvcine anhydride. Apparently, a loss of nitro -groups occurs. 

** ~ W. 0. K. 

Formoxyhsemin. William Kuster and Erhard Willig 
(Z. physiol. Chem., 1923, 129, 130 — 142). — If washed coagulated 
blood is extracted with methyl alcohol containing sulphuric acid, 
and the extract boiled with the addition of formic acid, {S-formoxy- 
roonomethylhjemin is obtained. Extraction with methyl alcohol 
containing formic acid yields a-foraaoxymethylhaemin, described 
by Partos (cf. A., 1922, i, 596). (3-Formoxymethylhaemin is dis- 
tinguished from the a-fonn by its solubility in hot sodium car- 
bonate solution. It forms a bluish -black powder, leaflets, prisms, 
and rhombs, with the formula Co 6 H 34 0 4 N 4 Fe0-CH0. Two forms 
of formoxyhaemirt have also been obtained. By extracting 
coagulated blood with acetone containing formic acid, the a-form 
is obtained, needles, insoluble in sodium hydrogen carbonate 
solution, of the formula C 34 H 32 0 4 N 4 Fe0‘CH0. This is methylated 
with difficulty with diazomethane to yield a monomethyl deriv- 
ative which could not be obtained crystalline, but may be identical 
with Partos’s compound. If the coagulated blood is extracted 
with acetone containing sulphuric acid and the filtrate heated with 
formic acid and sodium formate, a (3*formoxyhaemin, fine needles, 
is obtained soluble in sodium carbonate solution and easily methyl- 
ated with diazomethane to yield a monomethyl derivative. If in 
the preparation of (S-formoxyhaemin, acetone containing methyl 
alcohol is used, a p-formoxymonomethylhaemin is obtained. *It 
is suggested that the a-form of the haemin group is present in 
haemoglobin, and that if a strong mineral acid (sulphuric acid)- is 
used in the extraction the attachment of one of the carboxyl groups 
to the iron atom is loosened, and a derivative of the (3 -type is 
obtained. W. 0. K. 

Thiocyanohsemins. William Kuster ( Z . physiol Chem ., 
1923, 129, 157 — 187). — Thioeyanohaemin may he obtained in two 
forms analogous to the a- and {3-forms of chlorohaemin or of 
formoxyhaemin. a-Thiocyajwh&min, C 34 H 32 0 4 N 4 Fe’SCN, is formed 
when defibrinated blood is added to acetic acid containing thio- 
eyanic acid. It may be recrystallised as dark brown prisms or 
rods, or six-sided leaflets, from a mixture of pyridine and chloro- 
form if it is not allowed to remain too long in contact with the 
solvent. It is insoluble in 5% sodium hydrogen carbonate solution, 
is methylated by diazomethane only with difficulty and incom- 
pletely, and shows a rather low conductivity in benzonitrile 
solution. If the crude a - thiooy anoh semi n is allowed to remain 
in contact with the chloroform-pyridine mixture for two days, a 
pseudo‘$4hiocyaiwhasmin, six-sided leaflets, is formed. This is 
soluble in 5% sodium hydrogen carbonate solution, and in methyl 
alcohol containing sulphuric acid, but not in pure methyl alcohol, 
and its solution in benzonitrile possesses a highef conductivity 
than that of a-thiocyanoh«min. One carboxyl group may be 
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completely methylated and the other partly. If a-thiocyan 
hsemin is allowed to remain in contact with the chloroform^ 
pyridine mixture for two hours, the product consists chiefly 0 # 
P-thiocyanohaemin. This compound may be conveniently 
pared following Zaleski's method. The blood-coagulum is extracted 
with acetone containing sulphuric acid, and to the extract is added 
ammonium thiocyanate. Crystals of (^tcme)-^4hiocyaTwh<min 
separate, and when recrystallised from a mixture of acetone and 
pyridine this compound forms deep bluish -black prisniB with a 
metallic lustre, of the formula C^Hga 0 4 N 4 F e \SCN . It is slowly 
soluble in 5% sodium hydrogen carbonate solution at room tern- 
perature. Thiocyanic acid is split off only with difficulty by 
alkali, and only very slightly by pyridine, whereas p-chloiohamm 
is very easily decomposed by these reagents. Diazomethane forms 
from p-thiocyanohaemin a mixture of (aceto7ie)-dimethyl p -thiocyuno- 
kasmin , obtusely pointed prisms stable towards 5% sodium car- 
bonate solution even on heating, and (aeetone)monomethyl-p.thio. 
cyanohmmin. Monomethyl-^Jhiocyanohomin may be prepared, 
following Momer, by extracting blood coagulum with methyl 
alcohol containing sulphuric acid, and precipitating the extract 
with ammonium thiocyanate. It forms needles, C 3 .H 34 0 4 N 4 Fe , SCN ) 
soluble in hot sodium carbonate. If blood coagulum be extracted 
with acetone containing sulphuric acid, a 5% solution of thio- 
cyanic acid saturated with ammonium thiocyanate added, and the 
mixture boiled for thirty minutes, &pseudo^(acei<me)thiocyamh(min 
is obtained, forming prisms, soluble in sodium hydrogen carbonate 
solution and in acid methyl alcohol, which may be partly methylated 
by diazomethane, Chlorohsemin may be converted into a pseudo- 
fi-tkiocyanohcemin by dissolving in a mixture of chloroform and 
acetone and treating the solution with 5%thiocyanic acid saturated 
with ammonium thiocyanate. Measurements of the conductivity 
of various haem in derivatives in pyridine and benzonitrile are given. 

W. O.K. 

The Isolation of Nucleic Acid from Tissues. Walter 
Jones and Caspar Folkoff {Bull. Johns Hopkins Hosp 1922, 
33, 443 — 444). — The method of isolation of the additive product 
of yeast-nucleic acid with ammonium acetate is’ described in detail, 
The crude acid, after having been separated, is ground with ammon- 
ium hydroxide solution, the excess of which is not neutralised 
until after the addition of alcohol. Subsequent addition of alcohol 
yields a pure product. The procedure described cannot be 
employed in the case of animal glands. Chemical Abstracts. 

The Course of Enzyme Reactions. Svante Arrhenius {$. 
angew . CAm., 1923, 36, 465-466).— The most completely investig- 
ated enzyme reactions are non-molecular, i.e., the quantity of 
substrate converted is proportional to the time. Exceptions to 
this simple law, which depends on the substrate being in large 
excess of the enzyme, occur when this condition is not realised) 
when the enzyme becomes decomposed, and when the reat ; ion 
products enter into the reaction. ^ ’ 
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The Inactivation of Trypsin. IV. The Adsorption ol 
Trypsin by Charcoal. John H. Northrop ( J . Gen. Physiol 
1923, 5, 751 — 755).— The removal^ of trypsin from solution by 
charcoal is not reversible, and is independent of the p K over a 
wide range {pa S to pa 9). Charcoal previously treated with 
gelatin does not remove trypsin from solution. These facts demon- 
strate that the inactivation of trypsin by charcoal is essentially 
different from the inactivation by serum, which is a homogeneous 
reaction <cf. this vol., i, 261). W. 0. K. 

The Specificity o! Enzymes. V. Comparison of Yeast- 
and Taka-saccharase. Richard Kuhn ( Z . physiol Chem 
1923, 129, 57— 63).— The inversion of saccharose by yeast- 
saccharase is not inhibited by a-glueose, whilst it is strongly inhibited 
by $ -glucose or by laevulose. On the other hand, the action of 
taka-saccharase is retarded strongly by a-glucose and not by ^-glucose 
or by laevulose. Inversion by fresh yeast-cells in presence of toluene 
is also not inhibited by a-glucose. W. 0. K. 

The Action of Halogens on Diastases. L. Berczeller and 
J. Freud (Biochem. Z., 1923, 139, 476 — 481). — As in the case of 
ptyalin (this vol., i, 404), it is now shown that the action of malt 
diastase on starch is also decreased by iodine. The presence of 
starch has a protective effect on the enzyme against iodine inactiv- 
ation. Bromine and chlorine also inactivate both ptyalin and malt 
diastase, and again the presence of starch protects these from the 
halogens. Bromine and chlorine do not inhibit the acid hydro- 
lysis of starch as does iodine. J. P. 

Effect of Amino-acids in Retarding the Hydrolytic Decom- 
position of an Enzyme (Pancreatic Amylase). H. C. Sherman 
and Florence Walker (J. Amer. Chem . Soc. } 1923, 45, 1960 — 
1961). — Highly purified preparations of pancreatic amylase, which 
deteriorate more rapidly in aqueous solution than the other 
amylases studied (A., 1920, i, 101 ; 1922, i, 283) are also more 
affected by the presence of amino-acids (loc. cit.). In the following 
experiments, the activity of the amylase is measured by the amount 
of reducing sugar (chiefly maltose) formed when the quantity of 
enzyme necessary to saccharify about one-fifth of the substrate 
acts for thirty minutes at 40° on 100 c.c. of a 10% dispersion of 
Lintner “ soluble ” starch, the reducing sugar being subsequently 
estimated by means of Fehling’s solution. Solutions of pancreatic 
amylase containing optimum concentrations of sodium chloride 
and disodium hydrogen phosphate which have been kept for one 
hour at 40° show considerably greater activity when alanine has 
been added to the solution previously. Amylase solutions to 
which the salts have not been added deteriorate more rapidly, 
and with these the protective action of the amino-acid may be 
demonstrated at 22°. There is a striking increase, between 30° 
and 60°, in the apparent activation by means of glycine or phenyl- 
alanine with increasing temperature of digestion, but above about 
60° coagulation of the enzyme occurs, this not bein^ prevented by 
the presence of the amino-acids. At the same temperatures, using 
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half the amount of enzyme solution but allowing the reaction to 
proceed twice as long, the apparent activation is even greater. 

All these facte indicate that the favourable influence of amino^ 
acids on the enzymic hydrolysis of starch is due largely, or perhapg 
even entirely, to a protection of the enzyme from deterioration 
(probably gradual hydrolytic decomposition) in the aqueous dig. 
persion in which it acts. This is thought to support the view that 
the enzyme itself is of protein nature, or contains protein as an 
essential constituent. W. S. 


The Specificity of Enzymes. IV. The Simple Nature 
of the j8-Glucosidase of Emulsin. Richard Willstattbr, 
Richard Kuhn, and Harry Sobotka (Z. physiol . Chm,, 1923’ 
129, 33—56). — It has been found that the ratios of the time! 
values for p-glucosidase acting on helicin, salicin, p-phenylglueoside,- 
arbutin, and p-methylglucoside do not remain constant (of. A., 
1922, i, 390). It does not, however, follow that the different 
glucosides are hydrolysed by different enzymes. The affinity 
constant JC= (Free Enzyme) X (Substrate)/(Enzyme-Subatrate) 
varies with different preparations. When correction is made for 
this varying affinity it is found that the ratio of the activities of 
the enzyme preparations acting, for example, on salicin and 
p-methylglucoside, remains approximately constant. The vari- 
ations, therefore of the time-value ratios are not to be referred 
to variations in the active groups, but rather to the variations in 
the affinities, no doubt depending on the colloids present in the 
different preparations. W. 0. K, 


The Influence of Glycine on the Fermentative Action of 
a Soja-bean Urease. II. The Stable Constituent of Soja- 
bean Urease. Naosaburo Kat6 (Biochem. Z., 1923, 139, 352- 
3 ^ 5 ) — Jjj a previous communication (this vol., i, 622) the author 
postulated the presence of two constituents in urease. This has 
now been confirmed. The urease system consists of a thermo- 
labile constituent which possesses fermentative properties, and a 
thermo-stable constituent with no fermentation action, which the 
author calls “Stable Component X.” This last, at carbamide 
concentrations above the ‘^equivalent carbamide concentration 
(foe. cif.), increases the activity of the urease, but has no influence 
at substrate concentrations below this value, thus resembling m 
its action the effect of the addition of glycine to urease. The action 
of “ Stable Component X ” is not due to a p H effect or to the 
presence of mineral salts. 

Researches on Antimony. I. Tri-ni-xylylstihwe f 11 ^ i? 
Derivatives. Archibald Edwin Goddabd (T., i#«. 
2315—2323). 

Preparation of Alkyl Compounds of Boron. EbichKbami 

(D.R.-P. 371467; from Chm. Zentr., 1023, u, 1089; 
i, 22, 694). — Boron trifluoride is allowed to f 80 * ' ^JILl: 
magnesium hilides. The following compounds are 
boron phenyl difiuoride, BPhF*, an oil, b. p- 70—75 , 


boron ] 
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Muoride, an oil* b. p. 95 — 97 ; phenylboric acid, needles, m, p. 

p-tolylbonc acid, needles, m. p. 240° ; p -chlorophenylboric 
Mid (from magnesium p-ohlorophenyl bromide and boron tri- 
fluoride), sheafs of needles, m. p, 275° ; p- brornophenylboric acid, 
needles, m. p. 191°; benzylboric acid, crystals, m. p. 101°. 

G. W. R. 


Physiological Chemistry. 


Influence of the Medium of the Respiration of Living Cells. 

W. Ryffel ( Z . physiol. Chem., 1923, 129, 223— 247).— The respir- 
atory activity of the living cell measured by the reduction of 
m-dinitrobenzene to m-nitrophenylhydroxylamine is greatest at 
a concentration of PO/" of 0*08— 0 09 M., at p* 9—10, and at a 
temperature, in the case of guinea-pigs and pigeons, of about 40°, 
and of frogs of between 20° and 35°. W. O. K. 

The Effects on the Circulation and Respiration of an In- 
crease in the Carbon Dioxide Content of the Blood in Man. 

E. C. Schneider and Dorothy Trues dell (Amer. J. Physiol. , 
1922, 63, 155 — 175). — Among the physiological effects observed 
on gradual increase of the amount of carbon dioxide in inspired 
air were an increased pulse rate; increased arterial, capillary, and 
venous blood pressures ; increased minimum volume and frequency 
of breathing. Chemical Abstracts. 

The Respiratory Exchange and Blood-sugar Curves of 
Normal and Diabetic Subjects after Epinephrine [Adrenaline] 
and I n sul i n . Richard S. Lyman, Elizabeth Nicholls, and 
Wm. S. McCawn ( J . Pharm . Ezpt. Ther., 1923, 21, 343—365).— 
Investigations are described on the effect of administration of 
adrenaline and of insulin on the respiratory quotient, heat pro- 
duction, blood-sugar, pulse rate, and blood pressure of normal 
and of diabetic patients. Adrenaline was found as usual to increase 
the respiratory quotient, heat production and the blood-sugar, 
whilst insulin increased the respiratory quotient and the heat pro- 
duction but diminished the blood -sugar. Insulin and adrenaline, 
when injected together, have, generally speaking, an additive 
effect. W. 0. K. 

The Effect of Parasympathetic Stimulation, especially 
by Means of Choline, on the Blood -sugar. K. Dresel and 
H. Zemmin ( Biochcm . Z ., 1923, 139, 463 — 469). — The subcutaneous 
and oral administration of choline to normal and diabetic subjects 
produced a diminution in blood-sugar, minimal values being 
reached in from one-half to two hours in the former, and in from 
two to four hours in the latter method of administration. This 
is ascribed to parasympathetic stimulation. The results of Bom- 
stein and Vogel (A., 1922, i, 80), who observed an increase of blood- 
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sugar on parasympathetic stimulation using pilocarpine and physo- 
stygmine, are ascribed to the unsuitability of the stimulants. 

J. P, 

The Reversibility of Fibrin Coagulation, n. G. 

and Adalbert Gaspae ( Biochem . Z. t 1923, 139, 291 — 301).-^ 
Fibrin obtained from untreated blood plasma, in contrast to that 
obtained from oxalated or fluoride plasma, has no tendency ^ 
dissolve in 0-02% sodium hydroxide. If the insoluble fibrin be 
subsequently treated with 0*2% sodium oxalate or 0*75% sodiorn 
fluoride, it becomes, in part, soluble in dilute alkali. These results 
in conjunction with the authors previous work (Biochem. % 
1923, 136, 411), are regarded as opposing the view that fibril 
coagulation is reversible. J. P, 

Effect of Coagulation on the Amino-nitrogen Content of 
Blood. F. Petitjean (Compt, rend . Soc. Bid., 1923, 87, 1001— 
1004 ; from Ohm. Zentr 1923, i, 1464— 1465).— In the coagulation 
of blood a small initial decrease in the amino-nitrogen content is 
followed by an increase. The content after complete coagulation 
almost approximates to the original amino-nitrogen content, h 
certain cases, an increase is observed. G. W. R, 


Amino-acids of the Blood. I. Behaviour during 
tion. II. On Prolonged Fasting. S. Marino (Arch. Farm 
gperifn. Sci. off-, 1923, 36, 20 — 32, 56 -64). I. The defibrinated 
blood of a fasting dog is found to contain from 3*3 to 6*6 mg, of 
amino-acids per 100 c.c. When proteins are undergoing digestion, 
the blood sometimes contains less than the normal proportion of 
amino-acids, but in other cases shows almost double the pro- 
portion present during fasting. In general the content tends to 
resume its normal value after the digestion of protein has pro- 
ceeded for six hours. _ _ « 

II. If fasting is prolonged to the death of the animal, the blood 
exhibits a considerable increase in amino-acid content, although 
different animals show marked variations in this respect. Such 
increase, which is manifested almost exclusively after the twelfth 
day of fasting, is subsequently progressive until death ensues. 
In the latter stage, the proteins are probably hydrolysed so rapidly 
that the resulting amino-acids cannot be utilised and con^quentJj 
accumulate in the blood; this effect may be aggravated by ttf 
pronounced autolytic changes and by the inefficiency of f 
regulating mechanism. 

The Blood o! Mother and Fcetua. M^O. Howe and M.H 
Givens (Anna. J. Diteases Children, 1923, 25, , 

non-protein nitrogen and area-nitrogen m . „ coo 

parturition are normal. The values vary but there is no c 
ristent preponderance in either blood. Pifferences are , , 

to maternal or foetal renal insufficiency or impairment op ^ 
rhe concentration of blood uric acid of paiWent . 

bo be higher *than normal. The concentration of . JL^ 
temporarily increased at parturition, maternal values mg 8*®* 
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than fcetal. This is due to the anaesthetic, to muscular contractions 
and possibly to a psychic factor. Chemical Abstracts. 

The Distribution of Urea in Human Blood and in Secretions 

j, Bernard Cohen (Biochem. Z., 1923, 139, 516 — 526). Using 

the urease method and estimating the evolved ammonia in a micro 
Kjeldahl apparatus, urea determinations were made on whole 
human blood and on plasma. In twelve recorded normal cases 
only three showed an equilibrium distribution of urea between 
corpuscles and plasma. In the other cases, the ratio corpuscle 
urea: plasma urea varied from 0*5 to 2*1. Similar results were 
obtained in eight cases of uraemia, and these were confirmed in 
dogs with high blood ureas produced by ligation of the pancreatic 
duct. Human bile, duodenal juice, and cerebrospinal fluid all 
contain less urea than the corresponding blood, and in the case 
of bile the urea content is higher during fasting than when food is 
being taken. j p 

The Origin of the Lipase in Blood. Keizo Hiruma (Biochem. 
Z,, 1923, 139, 336 341). Ligation of the pancreatic duct in dogs 
caused an increase of lipase in the blood, the maximum increase 
being reached after four days. In eight to nine days the lipase 
content had returned to normal, due to the lessened activity of 
the secreting cells following on the ligation. No lipase appeared 
in the urine. Blood-serum collected from the pancreatico-duodenal 
vein contained more lipase than that from the portal vein, which 
in turn showed a higher content than that from the femoral artery 
and vein. These observations are taken to indicate the pancreas 
and intestine as the seat of origin of blood lipase, but this view 
docs not accord with the results of Rona and Pavlovic (this vol., 
i, 403) on the action of quinine and atoxyl on various lipases. 

J. P. 

Antihsemolytic Effect of Antithrombin. Nicolas L. Cosmo - 
vici (Compt. rend. Soc. Biol., 1923, 88, 538 — 540; from Chem. 
Zentr., 1923, i, 1520). — Antithrombin from the serum of rabbits 
was found to exert an antihccmolytic effect on a mixture composed 
of sheep blood -corpuscles and guinea-pig complement- in sodium 
chloride solution. The effect is intensified by the alkalinity of 
the liquid containing the antithrombin. G. W. R. 

* 

The Cholesterol Balance. S. J. Thannhauser (Deut. arch. 
Klin. Med., 1923, 141, 290—311 ; from Chern. Ztntr., 1923, i, 1403— 
1404). — [With W, Fleischmann.] — An enzyme which hydrolyses 
cholesterol esters was shown to be present in duodenal juice, pan- 
creatic solution, and bile. 

[With E. Andersen.] — Cholesterol is estimated in total blood 
and in serum by the gravimetric method of Windaus after addition 
of anhydrous calcium sulphate and ether. 

[With Ecarius,] — T he equilibrium between free cholesterol and' 
cholesterol in the form of esters is held to be due to the function 
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of organs, in ^aticular^he liver, and not to a specific enzyic ? ^ 
the blood. f 

[With Paul von Miller, H. Schaber, and C. Moncosps.w 
Experiments are described on the cholesterol balance with diets 
low in cholesterol and fat. G. W. ft. 

Tetany. L The Effect of Calcium Chloride Ingestion <* 
the Acid-Base Metabolism of Infants. J . L. Gamble, g, §. 
Ross, and F. F. Tisdall ( Amer . J. Diseases Children, 1923, 25 
455 — 469). — Ingested calcium chloride behaves as an acid sub! 
stance since the concentration of the chloride-ion absorbed i» 
greater than that of the calcium-ion. The effect on acid-baae 
metabolism of the ingestion of 1 g. of calcium chloride is equivalent 
to that of the ingestion of milk containing 75 c.o. of 01A T -hydro- 
chloric acid. This increase in acid over fixed alkali claiming 
excretion in the urine is compensated by an increase in urinary 
acidity and ammonia excretion resulting in a normal base 
concentration of blood plasma. The lowering of hydrogen car. 
bonate following calcium chloride ingestion is due to a rise fo 
chloride-ion concentration displacing an equivalent amount of 
bound carbon dioxide. Excretion of fixed alkali, especially of 
sodium and potassium in the urine, is increased following ingestion 
of calcium chloride, in consequence of a reduction in the volume 
of body- water rather than by actual withdrawal of base from body 
fl u jd 8> Chemical Abstracts. 


Tetany. II. The Effect of Ingestion of Hydrochloric 
Acid-producing Substances on the Acid-Base Metabolism 
of ah Infant and the probable manner of their Action in the 
Treatment of Tetany. J. L. Gamble and G. S. Ross (Amer. J. 
Diseases Children , 1923, 25, 470—497).— Plasma bicarbonate 
is lowered following the administration of calcium chloride, 
ammonium chloride, and hydrogen chloride to an infant with 
tetany, in consequence of an increased metabolism of hydrogen 
chloride which produces an abnormally high chloride-ion content 
of the plasma at the expense of bicarbonate; the total base 
of the plasma remains stationary. The hydrogen-ion con- 
centration of the plasma is considerably increased. The meta- 
bolism, of these substances leads to an increased excretion 
phosphates and of fixed alkali in the urine in consequence o » 
reduction of the volume of body-water due to diuresis. Ammonium 
chloride does not raise the lowered calcium content of toeplwima 
found in tetany, its therapeutic action being ascribed to epro- 
duction of an increased ionisation of calcium ; calcium chi 
and hydrogen chloride, however, cause in addition an me 
the calcium content of the plasma. Chemical Abstra 

Retention ol Bismuth by the Brain. p - J’ajH 
Jaloustre (Compt. rend. Soc. Biol., 1923, 88, 474, ^ 

Zentr., 1923, i, 151 7). -Comparatively large amounts of 
were found in the brains of two individuals to w o ^ ^ 
hydroxide had been'administered. Jt " 
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The Metabolism of Phosphorus of the Nervous System, 
d. Phosphorus Content under Various Conditions. Elisa- 
stBTH Hbckeb (Z. physiol, CJwn. t 1923, 129 , 26— 32).— The 
phosphorus content of the surviving central nervous system of 
he frog kept in isotonic sodium chloride solution and supplied 
ri th oxygen shows a decrease of about 15—16%. This decrease 
>ccurs almost entirely durrng the first eight hours. This loss of 
ihosphorus is decreased by the application of a narcotic such as 
ixethane, and is increased by electrical excitation, and there is no 
iecrease if oxygen is excluded. w. 0. K. 

The Metabolism of Phosphorus of the Nervous System. 
[II. The Phosphorus-sparing Substances in the Metabolism 
rf the Central Nervous Organs. Elisabeth Hecker ( Z . 
ihysiol. CJiem ., 1923, 129 , 205 — 219). — At rest or under stimulation 
lie phosphorus content of the central nervous system decreases, 
uit the presence of galactose, laevulose, or of cerebrin reduces this 
[oss. In the presence of brain lecithin, there is practically no loss. 
Neutral phosphate solutions also cause a decrease of the loss of 
phosphorus, but the best effect is obtained by a combination of 
phosphates and brain lecithin. The temperature influences the 
magnitude of the changes and so also, in the case of the stimulated 
preparation, does the strength of the stimulation. W. 0. K. 

The Metabolism of Phosphorus of the Nervous System. 
[V. The Phosphorus Metabolism of the Peripheral Nerves. 

Eijsabeth^ Hecker { Z . physiol. Ckem., 1923, 129, 229—222).— A 
lerve (ischiadicus) of the frog contains about 0-2% of phosphorus 
calculated on the fresh substance). No change in the phosphorus 
jontent could be detected in the resting nerve, but under stimulation 
t decreased by about 10% in eight hours. W. 0. K. 

^ The Free Sugar Content of the Liver and its Relation to 
jlycogen Synthesis and Glycogenolysis. Carl F. Cori, G. T. 
?ori, and G. W. Pucker ( J . Pharm. Expt. Ther., 1923, 21, 377—389). 
-Under normal conditions, glycogen is synthesised in the liver when 
he free liver -sugar is high, but if insulin is administered, glycogen 
ynthesis takes place at a much lower level of liver-sugar. Adren- 
Jine causes glycogenolysis and the free liver-sugar is increased. 

W. 0. K. 

The Biological Decomposition of Uric Acid. H. Steudel 
and S. Izumi (Z. physiol Chem 1923, 129 , 188 — 194). — An extract 
prepared from finely divided ox-kidneys, which in the presence of 
oxygen converted uric acid into allantoin, was unable to form 
allantoin from uroxanic acid, (NH^CO^H^CfCO.H^. W. 0. K. 

Composition of a Cystic Liquid. E. Mauri N (Ann. CUm. 
Aruuyt., 1923, [ii], 5, 207 — 208). — A scrotal cyst yielded 155 c.c. of a 
nightly turbid, pink liquid, d 1*007. The liquid contained : total 
solids, 1-235%; ash, 1*062%; serine, 0*135%; globulin, 0*015%; 
Jwi 7 ^k um i ri > frace; peptone, none; pseudomucin, none; urea, 
nmo/?’ dextrose, none; cholesterol, trace; chlorides {as NaCl), 
y ’ U12 /o ; phosphates (as P 8 Q 6 ), 0-020%. W. P. S. 
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Composition of 'Cyst Fluid (of Cattle). P. Mazzocco (fw, 
rend . Sop. Biol., 1923 / 88 , 342-343; from Chem. Zentr 19237 
1334).*— The colourless, transparent cyst fluid from cattle raid/ 
becomes turbid on being heated. It has d 1006— 1*009. 5 C 
reaction is alkaline to litmus, acid to phenolphthalcin in the cold 
and alkaline on warming. The total alkalinity to sulphuric acid k 
0*010 — 0*018%. The composition is as follows: Na 2 0, oW 
Kfi, 0*04 — 0*05% ; CaO, 0*005-0006%; Fe, trace; 

0*005 — 4>OQ7% ; Nad, 0-668— 0*700% ; S0 8 , 0-35-0-43%; plf 
0-026—0*030%; SiO a , trace; dextrose, 0-03—0*4%; g\y C om 
trace; total fatty acids, 0-036 — 0-041%; unaaponifiable acids' 
0-01—0-015%; cholesterol, 0-003 — 0*004%; proteins, 0-09— (M 50 / ! 
total nitrogen, 0-069 — 0-080%; non-protein nitrogen, 0 - 034 !! 
0-040% ; carbamide nitrogen, 0-025—0-028% ; amino-acids, 0*025— 
0*028%; histidine, 0-0024—0-010%. The blood of the same 
animals contains twice as much dextrose and approximately the 
same amount of carbamide nitrogen and non-protein nitrogen 

G. W. P, 

The Influence of Various Antipyretics on the Distribution 
of Nitrogen in the Urine. Kiyoshi Morin aka (Z. physiol, 
Chem., 1923, 129 , 111— 129}.— The effect of antipyretics on the 
various fractions of the nitrogen content of urine (rabbit, dog, and 
man) varies according to the particular drug used. Some, such as 
antifebrin, have little influence ; others, such as elbon or phenacetin, 
cause amongst other effects, increased amino-acid nitrogen, probably 
to be associated with increased protein decomposition. The drugs 
investigated were elbon (cinnamoylhydroxyphenylcarbamide), phen- 
acetin, sodium salicylate, aspirin, quinine, remigin (ethylhydro- 
cupreine), antipyrine, pyramiaone, and antifebrin. W. 0 . K. 


Distribution and Elimination of Organic Arsenic Com- 
pounds after Intravenous Administration. F. M. R, Bulmeb 

(J. Pharrn. Expt. Ther., 1923, 21 , 301— 311).— After intravenous 
administration of salvarsan, arsenic first oil all accumulates in 
tHe liver, but it disappears rapidly from that organ, being excreted 
in the bile, which seems to be the main route by which t 
eliminates arsenic. It also tends to accumulate in the lungs, y 
it remains for several days, whilst it is retained in the long bone 
for a longer period than in any of the other tissues analysed. ^ ^ 


Penetration of Arsenic into the Cerebrospinal Fluid. Carl 
Voegtlin, M, I. Smith, Helen Dyer, and J. W. Thompson (U.S. 
Public Health Kept*., 1923, 38 , 1003-1021). -The penetration of 
arsenic into the cerebrospinal fluid, following the intravenous 
injection of a variety of arsenicals, has been studied by ( 0 ) 
chemical analysis of the blood, brain, and cerebrospinal fluid or 
presence of arsenic, and (6) the parasiticidal action obtama e m 
cerebrospinal fluid. The distribution of arsenic in various ti* 
and body-fluids after injection of several preparations has & 
studied. Normal rabbits fed on oats and kale cc Sj | ‘ am , • 0 f 
micro -mg, of arsenic per g. of cerebrospinal fluid, ibe 
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[normal animals contained an average of 0-02 micro -mg. arsenic per tr 
of fresh tissue. Trypanosoma equiperdum is killed in blood 
suspension in vitro by 7*5 micro-mg. of arsenic from “ arsenoxide ” 
in six minutes. Salvarsan, neo-salvarsan, and silver salvarsan have 
a relatively low effectiveness unless very large doses are used 
Sulpharsphenamine is the most effective arsenobenzene derivative 
studied. A greater therapeutic effect can be expected from large 
single doses given at long intervals than from smaller doses 
administered more frequently. Sulpharsphenamine, tryparsamide 
and 3-aminO'4*hydroxyphenylarsinic acid are suggested as remedies 
of superior penetrative power. Chemical Abstracts. 
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f The Importance of Sequence in Biology. III. L. Karczag 
|andK. Haj6s (. Biochem . Z., 1923, 139 , 345—351).— A continuation 
of the authors' work (A., 1922, i, 302) on the effect of varying the 
order of addition of the components of a reacting system. It is 
shown that, in the case of the Wassermann reaction, variations in 
(1) the sequence of addition of the components of the first phase 
(serum, antigen, complement, and salt) and (2) the order of addition 
of hemolysin and erythrocytes has, in both cases, a marked effect 
on the intensity of the reaction. j p 

Butylene Glycol Fermentation of Dextrose by Bacillus 
proteus. M. Lemoigne ( Compt . rend. Soc. Bid., 1923, 88, 467— 
168; from Chem . Zentr., 1923, i, 1460).— The formation of butylene 
glycol by the action of three types of Bacillus proteus on substrates 
containing dextrose was shown by isolation of acetylmethylcarbinol 
and fy-butylene glycol from the products of fermentation. 

G. W. R. 

[The Production of Carbon Dioxide and Volatile Acids by 
Propionic Bacteria, with special reference to their Action in 

pheese. J. M, Sherman and R. H. Shaw (Sci, Proc. Amer. 
^oc. Bacteriologists , Abstracts Bad., 6, 16 ). — Bacterium acidi- 
fropionici (d) can produce carbon dioxide, propionic acid, and acetic 
fecid from succinates, glycerol, peptonfc, and possibly to a slight 
jdegree from butter fat. In the case of succinates and glycerol, 
^bout twice as much propionic acid was produced as acetic acid ; 
P “ ie case °i peptone, the amount of acetic acid was larger than in 
he other cases. Aspartic acid yielded only carbon dioxide and 
acetic acid. Chemical Abstracts. 

Intermediate Products of the Bacterial Decomposition of 
0se * Carl Neuberg and Reinhold Cohn ( Biochem . Z 
Jtd . ’^7 — 549). — In the bacterial fermentation of cellulose at 

with production of hydrogen and methane, and at 53° to 55° by 
errnophilic bacteria, acetaldehyde was detected as an intermediate 
product and isolated as the sulphite compound and in combination 
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with dimeth^lhydor^rcinol. Of the breakdown product^ 
oetlujose, cellobiose arid dextrose underwent fermentation by th 
cellulose bacteria with formation Of butyric acid,*1n the former 
and acetaldehyde in both, whilst Hess’s anhydrobiose gave necatT’ 
results. The anhydrobiose is susceptible to fermentation ? 
culttkes of Bacillus butylicus', which also ferments cellobiose but iJ 
cellulose. Acetaldehyde was detected during the butyric J5 
fermentation of anhydrobiose and celiobiose and, in the latter casT 
traces iof dextrose were also found. It is concluded that th 
hydrogen and methane fermentation of cellulose proceeds like 6 
butyric acid fermentation with the subsequent intermedia^ 
formation of acetaldehyde. j p 

% Digestion of Cellulose by the Intestinal Flora of Man 
Bacillus ceUulo8ce dissolvens, n.sp. {Mme) Y. Khobvuji 

(Ann. Inst. Pasteur , 1923, 37, 711 — 752).— A detailed account ig 
given of the isolation from the human intestinal flora in 60% of the 
cases of an anaerobe, Bacillus celluloses dissolvens, n.sp. It is beat 
cultivated in media containing faecal. extractives. Its separation ng 
a pure culture from other bacteria is difficult, but depends on its 
great resistance to heat, the terminal spore resisting boiling for 
40—50 minutes and also saturated chloropicrin solution. It does 
not appear to act on sugars, but only on cellulose, which it digests, 
with formation of carbon dioxide, hydrogen, ethyl alcohol, acetic 
butyrio, and probably lactic acids. It disintegrates 1 g. of cellulose 
in sixteen days, but in the presence of other bacteria it can cope with 
five times as much cellulose. The paper is illustrated by photo 
micrographs which show, inter .alia, the attachment of the bacilli 
to the cellulose fibres by their non-sporuiating terminations. H. K. 

Micro-organisms Concerned in the Oxidation of Sulphur 
in the Soil. V. Bacteria Oxidising Sulphur under Arid 
and Alkaline Conditions. S. A. Waksman (J. Bad, 1922, 7, 
609—616). — In acid soils, TkiobaciUus tkio-oxidans rapidly oxidises 
sulphur, whilst ThiobaciUus-B , which is commonly present in 
cultivated soils, is active in alkaline soils. Chemical Abstracts. 

Influence of Ultra-violet Light on Alcoholic Fermentation. 
N. L. S6 hngen and£. Coolhaas ( Woch . Brau. f 1923, 40, 167 — 
188). — Contrary to the results obtained by R. and R. de Fazi (A., 
1922, i, 1219), ultra-violet light from a quartz lamp is found to exert 
a harmful influence both on the fermenting and on the reproductive 
capacity of yeast, unless the distance of the lamp from the solution 
is large and the time of illumination short, in which case no effect 
at all is noticeable. W. T. K. B. 

Auto-fermentation of Yeast. H. von Euler and Kabl 
MyrbAoe (Z. physiol. Chem ., 1923, 129, 195 ~ 204 ).r-The auto- 
fermentation of yeast as shown in the production of carbon dioxi e 
is accelerated by the presence of toluene and inhibited by chip 
form or by a mixture of toluene and ethyl acetate. The 
rate of production of carbon dioxide by dried yeast is / 

the addition of dextrose. The auto-fermentation of fresh ye 
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slightly igbibited at pn 6*3 b y lactose which has little effect on the 
fermentation of dextrose It is- also inhibited markedly by sodium 
chloride. Aloohdlas well as carbon dioxide is produced durine the 
fermentation. The yeast gum is not attacked, but the yeast 
glycogen shows a marked decrease in quantity during autofermenta- 

tion * W.%K. 

Effect of Infinitesimal Traces of Chemical Substances on 
Photosynthesis. J. C. Bose (Nature, 1923, 112, 95—96) —The 
usual method of measuring the rate of photosynthesis of Water- 
plants by counting the bubbles of oxygen evolved being untrust, 
worthy, a device has been perfected whereby the evolution of 
equal volumes of oxygen is automatically recorded on a revolving 
dmm. A definite relation has been found between the evolution 
of oxygen and the formation of carbohydrate in the leaf. In view 
of the fact that the coefficient of photosynthetic activity of the 
aquatic plant Hydrilla verticillaUi was doubled after a thunder- 
storm, presumably on account of the addition of traces of nitric 
acid, experiments were conducted which showed that the applica- 
tion of a solution of nitric acid at a dilution of 1 in 10 u induced no 
change, 1 in 10 10 produced an increase in activity of 100%, whilst 
1 in 2x10® caused a further increase of nearly 200%. Similar 
increases in carbon assimilation were obtained by the application 
of dilute solutions of extract of thyroid gland, and formaldehyde. 
Of the latter substance, a solution containing 1 part in 10 9 parts 
caused an increase of photosynthetic activity of 85%. A. A. E. 

The Reaction of Protoplasm to some Reagents. William 
Seifbiz ( Ann Bot., 1923, 37, 489 — 509). — Experiments on the effect 
of ethyl alcohol and the glucosides, saponin, smilacin, and senegin 
respectively, on the protoplasm of the leaf-cells of Elodm. The 
initial effect of ethyl alcohol is an increase in permeability with 
exoamosis, resulting in lowering of osmotic pressure. This is 
followed by partial decrease in permeability and increase in osmotic 
pressure. The ultimate effect is coagulation and death of the 
protoplasm. The glucosides at first cause increased permeability 
and decrease of osmotic pressure. Longer treatment results in 
increase of osmotic pressure. Different theories of permeability 
and narcosis are discussed. . G. W. R. 

Influence of Ammonium Sulphate on Plant Growth in 
Nutrient Solutions and its Effect on Hydrogen-ion Concentra- 
tion and the Availability of Iron. Linus H. Jones and John 
VV. chive (Ann. Bot., 1923, 37, 355 — 377). — A study of the effect 
of ammonium sulphate on the growth of soja beans in nutrient 
solutions and on the availability to plants of different forms of iron, 
in the solutions where nitrogen was supplied as nitrate, a decrease 
m hydrogen-ion concentration as a consequence of plant growth 
was observed. Where ammonium sulphate was substituted for 
nitrate an increase in hydrogen -ion concentration occurred. The 
availability of ferric phosphate was greater in the solutions con- 
ming ammonium sulphate than in those containing nitrates, 
errous sulphate shows greater toxicity in the presence of ammonium 
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sulphate than % the presence of nitrate*** Availability of iron ^ 
poMds is apparently dependent on the changes in reaction d 
nutrient solutions induced by contact with plant roots. G. W. ft 1 


The Soluble Carbohydrates in Wheat Grains during Growth 

ff. Colin and H. Belval (Compt, rend., 1923, 177, 343—346)^ 
Immature wheat grains contain 6% of levosin (cf. Tanret, A., Igjn* 
i, 661), 1*5% of sucrose and less than 1% of a reducing sugar, these 
constituting all the (soluble) reserve carbohydrates (starch, 5-Lgoy? 
As maturity is approached, starch is formed in increasing quantities 
(50—60%), the soluble carbohydrates lose their importance and 
their relative proportions change. The rotatory powers before and 
after inversion steadily increase, and the dextrose : Isvulose ratio 
gradually approaches unity. At maturity, only 0*15% of 
reducing sugar, 0*40% of crystal Usable sugar and roughly the same 
amount of levosin are present. E. E. T. 

Phytochemical and Pharmacological Examination of the 
Seeds of Chydenanthus excelsus, Miers. M. DuYS'ftn (Pham 
Weekbhd, 1923, 60, 777—799) —The tree is common in^he Butch 
Indies; the fruit and flowers are described in detail. The seeds 
contain a fatty oil, gallic acid, and a crystalline glucoside, ckydu- 
anlhin, C 21 H 54 O 10 . Hydrolysis separates this into arabinose. 
galactose, and a mixture of sapogenins, from which one, ckyden- 
anihegenin , was separated and recrystallised; *it contains 

two hydroxyl groups and an aldehyde group. 

The action of strong acids on ebydenanthin gives an amorphous 
substance, C$H u 0 4 , containing three hydroxyl groups ; nitric acid, 
however, yields picric acid, whilst potassium hydroxide yields 
yaleric and oxalic acids. 

Chydenanthin possesses strong hfemojysing action, coagulates 
the blood in low concentrations, acts as a poison on the heart, and 
depresses the blood pressure. S. I. L. 


Comparative Plant Chemistry. VI. The Fruits of 
GleditscMa triacanthos, L. Binem Aszkenazy ( Monatsh. , 1923 . 
44, 1 — 8).— Seeds. Extraction with light petroleum showed the 
presence of an oil, which on oxidation with permanganate gave 
dihydroxystearic acid (m. p. 129*5 — 130*5°), satiric acid (m. p. 
172—174°), and an isomeric , tetrahydroxyBtearic acid (?) (m. p. 
158°). The oil therefore consisted of a mixture of acids of the 
oleic and linoleic type, no linolenic acids being present, and only 
very small quantities of solid acids. A phytosteroi, CaoHmO^ b^O, 
was also isolated as leaflets, m. p. 152—153° (in closed tube). It 
is remarkable in possessing water of crystallisation (removable 
at 130°), in being optically inactive, and in being stable on exposure, 
in spite of the presence of two ethylenic linkings. The acetyl 
derivative forms leaflets, m. p. 164° (in closed tube). . 

Alcohol extracted only small quantities of material, which reduce 
Fehling’s solution, was dextrorotatory, and gave no osazone. 
possibly allied to glycyrrhizin. The extract may have contain 
choline. 
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The hot aqueous extract was a viscous liquid, becoming a gel on 
pooling. 5 6 

K rotei ^LrJ WS T^Vl a / rea i Cr eX ‘ e . nt ta the Redons than 
n the endosperm. The dried seeds contain : ether-soluble material 

!*«*%; , W ^! - '™“ bl fi \ ma m n ^V 30 ' 0%: ^tcr-soluble inorganic 
matter, 3 3%, raw fibre, 11*07%; pentosans, 7*95%- total arIi 
3-78%; crude proteins, 22-81%. The weight unatounted £ 
(23%) is presumably due to polysaccharides which are insoluble 
in water. 

Bushs. These contain a phlobaphen and tannins, both of the 
protocatechuic type, dextrose, acetic acid, etc., the results of a 
complete analysis giving ether-soluble material, 1*67%- aipnhni 
soluble material, 26*00%; water-soluble material 3*43 °/ * soluble 
inorganic matter, 1*05%; raw fibre, 37*78% ; pentosans 12*41 «/* 
crude proteins 7-81% ; total ash, 4-11%. «% ^counted 
for is probably due to hemicelluloses of a non-pentosan type. 

^ E. E. T. 

The Chemical Constituents of Green Plants. XXVIII. 
The Acids of the Tamarind (Tamarind us indica) Precipitable 
by Lead Acetate. Hartwtg Fkanzen and Hans Kaiser (Z. 
fksiol Chem 1923, 129, 80-94).-The acids of the tamarind 
precipitable by jead acetate consist very largely of tartaric acid 
small amounts of malic acid, and traces of oxalic acid, succinic 
acid, and citric acid. ^y q 

Diurnal Variations in the Total Nitrogen Content o£ Foliage 
waves. Albert Charles Chibnall (Ann. Bot., 1923, 37 511—. 

, -XT i . review of P ub ^ s bed results it is concluded that a 
[ withdrawal of nitrogen from leaves takes place at night. G. W. R. 

of Peach Leaves. Tatsuo Kariyone and 
lusHiRo Kimura (J. Pharm . Soc. Japan , 1923, No. 494 247— 

rm- ido? Ur<1 A Uelot and ^btenholz, A., 1910, ii, 742; 1911, i 
p ; u* Analysis of leaves of Pyrus sinensis, Lindl. (I) and 
•571 C0mn \ u ™ 8 >I J - (H), gave the following results : I. (collected 
fu J^ and ^ptember, respectively): Water, 57-86% 49-79 0 /- 
sh, 8, 00% 2-96%; Arbutin in dried leaves, 0-30%, 0*17%; 

^ Schraders method), 2-41%, 2-91%. H. Corresponding 
ngures (for July) are ; 58-20%; 2-21%; 0-58%; 8*14%. K. K. 

^ e uF^ emicaX Con stituents of Green Plants. XXIX. 
ini , ter " soluble Constituents of the Leaves of the Bramble 
W0U8 fruticosus). Hartwig Franzen and Ernst Keyssner 
Ch ? m -’ 1923 > 129 > 309—319). — By the use of the ester- 
jZ 1 m ethod, the following acids have been found in bramble 
f0-OOoi ro/7 tlC acid succinic acid (0-009%), malic acid 

™l /0 7- >Xa l 1C acid (0-0003%). The figures refer to the quan- 
the o ? S6n ^ ? dr ^ ^ ea ^ an< ^ are on ty approximate. In addition, 
l7 i j. sa ^ °f an unidentified acid, and two unidentified hvdr- 
isolated P ‘ 181 “~ 182 ° and 20l - 2 °2°> respectively^have^also 
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Presence of Quercitrin in the Leaves of Camelifo then 
and in Dried Tea. J. J. B. Detjss (Rec. trav . chim M 1923 
623—624), — The presence of quercitrin in the fresh' leaves f 
Camellia theifera and in dried tea may be demonstrated as f o fl 0 ° 
An aqueous extract of the material is filtered, treated with 1-Jo/ 
of concentrated hydrochloric acid, and boiled under a reflux . 
denser while a rapid current of carbon dioxide is passed thi™ 0 )!' 
A brown precipitate is formed, and after about one to two hn 
the reaction is complete. The precipitate is washed with 
and dried at 100° and extracted with ether, when the quercef 
is removed and crystallised from water. Since the leaves com 
no quercetin, this substance must have been formed by the hydrolv*? 1 
of quercitrin in the leaves and consequently its formation constitut 
a proof of the presence of the latter substance. The amount 
quercitrin present is found to be about 0T% and the amount 1 " 
the same whether the leaves have been grown in the shade n 
exposed to the sunlight. J. F S 


Rapanea Iwtevirens, Mez, E. Herrero Ducxoux and Max 
Awschalom (Anal. Asoc. Quim . Argentina , 1923, 11, 6— 24).^The 
bark of Rapanea Icetevirens , Mez, contains 59*552% of moisture 
The dry matter contains ash 10*355%, total nitrogen 1*335°/ 
proteins, 8*347%, crude fat 3*093%, cellulose 21-352%, carbo’ 
hydrates 56*853%. The isolation of the acid and neutral saponiu, 
respectively, is described and their reactions with a number of 
reagents are given. The neutral saponin was found to he more 
toxic to fish and to have a greater haemolytic power than the acid 
saponin. The dry matter contains acid saponin 0*809% and neutral 
saponin 0-213%. G. W. H, 


Chemistry of Japanese Plants. I. The Proximate Com- 
position of Karafuto Wood. Hisashi Nakamura (Mem. CoH. 
Set. Kyoto, 1923, 6, 295 — 304). — Sawdust from the wood of two 
species of tree growing in the forests of the island of Karafuto was 
examined by hydrolysis for sugars, pentosans, and hexosans, 
lignin, and cellulose. Very little difference was found in the 
proximate analyses of the two woods, d- Mannose, (/ galactose, and 
/-xylose were found in the acid extract after hydrolysis, the first 
being actually isolated in the crystalline state. H. H. 

The Presence of Urease in the Nodules on the Roots of 
Leguminous Plants. E. A. Werner (Mature, 1923, 112, 202). — 
The presence of urease has been demonstrated in the nodules from 
the rootlets of Trijolium procumbens, T. pratense, T , repens, Vida 
saliva, M edicago saliva, Oalega officinalis, various lupins, and the 
garden pea. Urease was not found in any roots devoid of nodules, 
but it was clearly present in the cylindrical tuberous growths 
developed from the rootstock of Ranunculus ficaria. A. -A. h 

The Presence of Loroglossine in Eleven New Species of 
Indigenous Orchids. P. Delauney (Bull Soc. Chrn. 

1923, 5, 398^—408; cf. A., 1921, i, 801).— Loroglossine has Decn 
isolated from a further eleven species of orchids. 1 
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Extraction and Separation of the Pigments of Nereocystis 
luetkeanto- Grace E. Howard (Publ. Puget Sound Biol. Sia. t 
1921, 3, 79 — 91). Chlorophyll-/! and - B , carrotene, xanthophyll, 
and fucoxanthin can be extracted by Willstatter’s method, but not 
with pure solvents. Colloidal chlorophyll carries a negative charge. 
Magnesium is present in chlorophyll, and chlorophyllase is probably 
present in kelp. Chemical Abstracts. 

Soil Structure and Colloid Chemistry. G. Hager ( Z . Pflanz . 
Dung., 1923, 2, 292 — 311). — Theoretical. A discussion of the bearing 
of the phenomena of adsorption on soil structure with particular* 
reference to the work of Mattson (A., 1922, i, 800). G. W. R. 

Arable Soil : Natural Zeolites. F. Scukti (Ann. Chim . 
Appl ' i 1923, 13, 161 — 193). — The published analytical results of 
natural zeolites show that, in their typical forms at least, these 
compounds are alkali or alkaline earth salts of dimeta-R-ortho- 
silico-aluminic acids. The number of silcon atoms present is some- 
times ten, but as yet no zeolites with eight atoms of silicon are 
known. As regards the water present, zeolites containing up to 
six atoms of silicon tend to absorb water extraneous to the mineral 
itself. As the silicon atom chain lengthens further, this process 
undergoes inversion, zeolites with seven atoms of silicon contain- 
ing less than the theoretical proportion of water. The tendency 
to absorb water is evidently due to the aluminic hydroxyl groups 
and that to lose water to the silicic hydroxyl groups. The presence 
of these hydroxyls of different types explains the ability of zeolites 
to unite with either acids or bases and also the ease with which the 
alkali or alkaline -earth metal is replaceable by other metals or by 
ammonia. In this exchange, no matter what the concentration 
of the salt used, the new ion never replaces the original metal com- 
pletely, the tendency of the new products to act in the inverse 
sense resulting in the establishment of a condition of equilibrium. 

In such processes may be sought the general mechanism of the 
fixation of bases in arable soil, the absorbent power of the soil 
being interpreted as a true chemical combination obedient to the 
laws of mass action rather than as a physical absorption com- 
parable with that of water by a sponge. The reactions of the zeolites 
also furnish ready explanations of the formation of alkaline soils and 
sf the increase of acidity sometimes effected in soils. T. H. P. 

Comparison of Active Alu mini um and Hydrogen-ion Con- 
centration of Widely Separated Acid Soils. Paul S. Burgess 
[Soil Sci., 1923, 15, 497- — 412). — From an examination of a large 
number of acid soils from different localities in the United States, 
Ai is concluded that there is a general correlation, with individual 
exceptions, between the content of active aluminium and hydrogen- 
ion concentration. [See, further, J.S.C.I., 1923, 846a.] 

G. W. R. 

Variability of Nitrates and Total Nitrogen in Soils. 

Arthur L. Prince (Soil Sci., 1923, 15, 395-405). *-A study of 
the variability of certain soils in total and nitrate nitrogen. It 
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is Shown that tho variability in nitrate content and nitrifying rm 
is* much greater than the variability in total nitrogen and a c* 
spondingly larger number of samples must be taken in the f 0 06 ' 
case in order to obtain trustworthy results. [See, further J ?m r 
1923, 846 a.] g! 

The Relation of Concentration of Soil Solution to Nit 
Nitrogen in Soils containing Large Quantities of Availahf 
Nitrogen and their Effect on Plant Growth. (New 
Agr. Exp. Sta. Ann. Rep., 1921, 24 — 25).- — Soil which contains^ 
excessive quantity of nitrates contains also other soluble salts ^ 
excessive quantities. As the quantity of total salts increased tf 
nitrate increased more rapidly. Injury is due chiefly to subkt 
and chlorides rather than to nitrates. Chemical Abstracts * 

Some Relations of Organic Matter in Soils. F. A. Caelsos 

(Cornell Agr. Exp. Sta. Mem., 1923, 61).— Experiments with Dunkirk 
clay loam showed that plots in rotation with legumes contained 
more nitrogen than plots in rotation without legumes, the increase 
being greater in limed plots than in uniimed. There is a close 
relation between organic carbon and nitrogen. 

Chemical Abstracts. 

[Incorporation of] Organic Matter [in Soils]. F. J. Sievers 

(Washington Agr. Expt. Sta . Bull., 1922, 167, 45 — 46). — ^The incor- 
poration of straw having a nitrogen : carbon ratio of 1 to 75 in the 
soil produced a depressing effect on nitrate development, which 
persists until there is sufficient decomposition to cause the ratio 
to approach that in the soil, 1 to 13. When organic matter having 
a narrow nitrogen : carbon ratio like legumes is incorporated in 
the soil there is a rapid development of nitrate. There is less loss 
of carbon dioxide and indication of greater organic matter main- 
tenance. Chemical Abstracts. 

The Influence of Precipitation on Soil Composition and 
on Soil Organic Matter Maintenance. F. J. Sievers and 

H. F. Haltz (Washington Agr. Expt. Sta. Bull 1923, 176)— Soils 
receiving about 20 3 cm. of precipitation annually contain about 
one-fourth as much nitrogen in the surface layer 15 24 cm, deep as 
those receiving about 50'8 cm, annually. The ratio between the 
nitrogen and carbon remains practically constant. Variations in 
precipitation have no influence on the amount of total phosphorus 
and potassium in the soil, but that of the calcium (present as silicate) 
is slightly influenced ; the organic matter content of the subsoil 
shows little change. The nitrogen ; carbon ratio for the subsoil 
is slightly narrower than that for the corresponding surface soil. 

Chemical Abstract's. 
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New Zealand Mineral Oils. Thomas H ™ — 

1 Nobman McClelland (Chemistry and InduL ; ^ 

938). — Three classes of mineral oil have been j ■ 

New Zealand. Kauri oil is obtained by the distillaS ^teS 
containing kauri gum and is a mixture as comnlex »c™,i 
oil There are large deposits of oil shale in the Southland' District 
and natural mineral oil occurs in many localities. The onlywm 
siderable flow occurs at New Plymouth This nil • 
unusually high percentage of solid paraffins, 12-13°/ 
various fractions have generally higher specific graWties than 
fractions of similar boiling point from other sources In the 
“ l ™ , frac . tlon tbe blowing cycle paraffins have been identified 
methylryclopentane, cyclohexane, methyleyefohexane, «-dec a - 
naphthene undecanaphthene, and dodecanaphthene The 
aromatic hydrocarbons identified were benzene, toluene, the three 
xylenes naphthalene cc-methylnaphthalenc, and liidimethvT 
naphthalene. The oil is practically free from sulphur and acid 
and basic constituents. The paraffins from CLH tn C w 
excluding C 2 H 56 were all identified. The paraffins are not djfe 
posed by heating for a week in a vacuum, at 350- 400°. E II K 

The Addition of Water to Ethylene and Propylene. J p 

ffi23 A 26 a 39i J ’ {Pr0 lv’ Wetensch > Amsterdam, 

26, 3w f ^ *r~? rhe reversi bffity of the dehydration of ethyl 
° f aIumina or aluminium sulphate 
at d00-400 has been studied, and very small quantities of acetalde- 

Sur?nf nl1n ne ’ detected in the reaction 

olefine and water vapour after it had been passed over 

to mVA yS u‘ i ll x ls , thou g ht that wate r unites with ethylene 
hvf / COh ° M o nch immedlateI y decomposes into acetalde- 
hyde and hydrogen. Similarly, in conformity with Markovnikov’s 

imtvZtiv U ! UtCS i ^ pr ? pylene to g ive ^Propyl alcohol, which 
immediately breaks down mto acetone and hydrogen. 

Experiments were also carried out on the absorption of ethylene 
a propylene by means of sulphuric acid at various temperatures 
and concentrations, but only very small yields of ethyl and isopropyl 
alcohols were obtained. jj jj 

n-Amylethylene [A«-Heptene] Oxide from Heptaldehyde. 

y0N Braun and Werner Schirmacher (Her., 1923 56 
A iqSt - IS 0 ^ 1110 fission of choIin es (cf. Meyer and Ho off’ 
, Karrer and Horlacher, A., 1922, i, 825) has been 
uvestigated in the hope that, in suitable cases, it might lead to 
tii a a ^ urated alcohols. This does not appear to happen with 
... c } uat mnary bases derived from p - dime thyJ am inoheptyl alcohol 

cu unexpectedly yields almost exclusively A“-hepcene oxide! 

V0L - cxxtv. i. * v v 
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The production of an unsaturated alcohol is not observed when th 
dimethylamino -group is replaced by the A- or I?-copellidyl residue^ 
Heptaldehyde is converted successively into heptoic acid and 
ethyl a-bromoheptoate. The latter compound, when treated wit? 
dimethylamine dissolved in benzene, yields ethyl a -dmethyhrr LlT J- 
heptoate, an almost colourless liquid, b. p. 100° /10 mm. {methiod^ 
m. p. 126°). The ester is reduced by sodium and alcohol to 
methylaminoheptyl alcohol, GH 2 Me*[OH 2 ] 3 *OH(NMe z )*CH 2 -OH 
colourless liquid, b. p. 97 — 98°/10 mm. (the non-crystalline hyd^ 
chloride , the picrate , m, p. 98°, and the methiodide , m. p. 122 ° am 
described). The methiodide is transformed by silver oxide into 
the corresponding hydroxide which when heated under diminish 


pressure yields A a -heptene oxide , 


CH, 


143—145°, dT 0-8385, w}? 5 1-4164. It is converted by dilute 

sulphuric acid into heptaldehyde and by water at 180° 
heptene ocf3- glycol , CH 3 -[CH 2 ] 4 -CH(OH)-CH 2 -OH, a colourless, viscous 
liquid, b. p. 128— 130° /II mm. Fuming hydrochloric acid trang. 
forms the oxide into a - chlo ro-fi- hydroxy > n -heptane , a colourless 
liquid, b. p. 87 — 88° /10 mm.; a-6 romo- (3 - hydroxy -n-heptane, b. p 
102 — 103° /1 2 mm., is prepared in a similar manner. A a -Hepteiie 
oxide and dimethylamine in the presence of benzene yield a -dimethyl 
amino- $-hydroxy-n-heptane } b. p. 83 — 85° /II mm. [picrate, m. p 
63 — 65°; methiodide, m. p. 106—108°); the compound is also 
obtained from a-chloro- or a-bromo-(3-hydroxy-?i-heptane by the 
action of dimethylamine. 

The action of A-copellidine on ethyl a-bromoheptoate leads in 
part to the loss of hydrogen bromide from the latter and in part 
to the formation of ethyl a- A- copdlidylheptoale, 
CH 3 -[CH 2 ] 4 -CH(C 8 H ia N)’CO t Et, 

a moderately mobile liquid, b. p. 160 — 163710 mm., <g r> 0-9274, 
which yields only non-crystalline derivatives. Ethyl x-B-copdlidyl 
heptoate has b, p. 160— 163° /10 mm., eg 0 0-9326; its derivatives 
could not be caused to crystallise. Reduction of the esters by 
sodium and ethyl alcohol leads smoothly to the production of 
a - A- copell idylheplyl alcohol, a viscous liquid, b. p. 163— 166°/li mm, 
(which gives only non-crystalline derivatives) and a-B -copellidyl- 
heptyl alcohol, b. p. 163 — 166°/11 mm., which does not yield well- 
defined derivatives. The bases are converted into their methiodides 
and thence into the corresponding quaternary hydroxides, which 
are distilled under diminished pressure. The basic products of 
the reaction consist of mixtures of A- and B -copeliidylheptyl alcohols 
with A- and B-lS-methylcopellidines, respectively (the substances will 
be described in detail in a subsequent communication) ; the non-basic 
product is A“-heptene oxide, the amount of which corresponds with 
that of the 1-methylcopeliidine simultaneously formed. H. ff. 


Abnormal Reactions of Derivatives of Isoprene and of 
^y-Dimethylbutadiene. L. Claisen, F. Kremebs, F. Rote, 
and E. Tietze ( J . pr. Chem., 1922, [ii], 105, 65—92, 288).- 
The action of gaseous hydrogen bromide on ice-cold isoprene lea 
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primarily to the formation of the tertiary bromide, CMe. 2 BrCH‘CH 
The product has b p. indefinite, largely below 50°/40 mm if an 
excess of hydrogen bromide is avoided and the distillation is carried 
oat soon after the brommation ; but if the product is kept a few 
hours before distillation, and particularly if hydrogen bromide is 
present, it is converted into the primary bromide, CMe.T!H*PH P.t- 
b. p. 50— 51740 mm., or 62— 64 0 /67 mm. The constitution of 
the latter, which Mokiewsky (A., 1900, i, 509) regarded as the 
tertiaiy bromide, is proved as follows. It reacts in warm benzene 
solution with the sodio-denvative of formanilide, giving form,- 
y.tf-impentenykmilide, a thick oil, b. p. 163— -164° /1 6 -5 mm 
<C 1*029, which is hydrolysed by boiling with concentrated methyl’ 
alcoholic potassium hydroxide to N-A^-iso penknyhniline an oil 
b. p. 136—137716-5 mm., dg 0-9583. The latter is benzol^ 
by warming with pyridine and benzoyl chloride, giving benzo- 

isopentmykmilide , hard, colourless rods, m. p. SO 81 °, which 

is reduced by the aid of hydrogen and palladium to bewo-N-iso- 
amylanilide, long, hard rods, m. p. 75°, identical with the product 
formed by benzoylating isoamylaniline. The primary bromide 
reacts with magnesium phenyl bromide to give A^opentenvl- 
benzene (yy-dimethylallylbenzene) (Klages, A., 1906, i, 661), which 
is also prepared by the action of magnesium methyl iodide on 
ethyl hydrocinnamate, the dehydration of the intermediately 
formed earbinol being accomplished by distilling it with ammonium 
iodide, and then with phosphoric oxide. woPentenylbenzene 
reduces mercuric acetate, although, according to Balbiano (A., 
1915, i, 426), this is characteristic of aromatic propenyl derivatives,' 
but not of allyl or A -butenyl derivatives. woPcntenyl benzene is 
converted into yy-dimethylpropenylbenzene, when boiled with a 
small quantity of alkali hydroxide; when heated at 100° with 
hydrogen bromide in glacial acetic acid solution, it gives a colour- 
less hydrobromide, CH 2 Ph-CH 2 -CMe 2 Br, b. p. 126 — 128°/14 mm. 
The primary bromide is converted by the action of alcoholic sodium 
ethoxide solution into ethyl AMsopentenyl ether, a colourless liquid 
b. p. 124-7 — 125°, d[l 0-8005, which is apparently identical with 
the ether previously described by Ipatiev (A., 1899, i, 657), and is 
reduced by means of palladium-hydrogen in alcoholic solution to 
%1 wamyl ether. The primary isoprene hydro bromide is 
mutually unstable towards water, being almost completely decom- 
posed within thirty minutes with formation of the tertiary alcohol, 
JH‘CMe 2 -CH.*CH 2 . The latter (Mokiewsky, he. cit.) is evidently 
produced directly, and not by isomerisation of the primary alcohol, 
^Me 2 .CH-CH 2 -OH, since this (Courtot, A., 1906, i, 788) shows no 
pendency to pass into its isomeride, The production of the alcohol 
from the bromide is best carried out in the presence of sodium 
parbonate, since the reaction is reversed by the action of hydro- 

bromic acid, CMe 2 :CH>CH 2 Br OH-CMe 2 -CH:CH 2 . 

. Hydrogen bromide reacts with cold Py-dimethyibutadiene to 
P Ve a ' b ronw-$y-dimeth yl-hP~ butylene , CMe 2 ICMe-CH 2 Br, % colour- 
: ss ' lachrymatory liquid, b p. 51 — 54° /20 mm., 62 — 65°/31 mm., 

vv 2 
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or 144—148° (decomp.) at the ordinary pressure, which is j. 
decomposed by the action of water, and reacts with w . J 
in chloroform solution to give an oily ( ?) dibromide, which grarM 6 
loses hydrogen bromide at the ordinary temperature, and 
on distillation into an oily compound, C 6 H 10 Br 2 , b. p* nsJ-nJ? 
14 mm. (cf. Courtot, he. cit.). In the formation of the nH / 
bromide, the tertiary bromide, CMe 2 Br*CMe!OH 2 , is evidently f?? 
produced, since the product has a low b. p., 27— 50°/20 v 
is distilled soon after being prepared. The prolonged ac o’ 
hydrogen bromide on ice-cold dimethyl butadiene gives a A aV 
bromide, probably CMcjBrCHMe-CH ,Br, crystals 
ammonium chloride, which volatilises at 160—180°. The prj ^ 
bromide is converted by the action of sodium carbonate sojT^ 
into the tertiary alcohol, aa£-trimethylally] alcohol (Courtot loc 'n 
which gives a benzoate. , a thick oil, b. p. 126 — 127°/12 mm 
latter quickly decomposes into benzoic acid and dimethylbutad’ 
when heated under the ordinary pressure. The primary bro ? 
reacts with sodium ethoxide to give the ethyl ether b p mP 
143-2° /757 mm., d\l 0-8167, and with magnesium phenyl bromidn 
to give $y -dimethyl- tf-butenylbenzene, CH,Ph’CMe'CMe h G 
220— 221 0 /750 mm., d\\ 0-903. The latter is converted 2 ’ by the 
action of hydrogen bromide in glacial acetic acid solution at 100" 
into a hydrobromide , C 6 H 12 PhBr, b. p. 134— 136° /lo mm., and is 
reduced by means of palladium-hydrogen to fiy-dimethylbutvl 
benzene , b. p. 2165 — 217 5 0 /755 mm., d\\ 0-8765. Fomo-Ml 
methyl- tf-butenylan Hide, a viscous oil, b. p. 169 — 171°/16 mm is 
produced like the tsopentenyl derivative, and is hydrolysed by 
means of methyl-alcoholic potash to ^y-dimethyl^butenylanHinl 
b. p. 144— 146°/16-5 mm., d\l 0*9622, which readily gives a benzoyl 
derivative, hard, quadratic tablets, in. p. 97-5 — 98-5°. The action 
of an ethereal solution of aniline on a light petroleum solution of 
fSy-dimethyl-iV 5 *butenyl bromide gives aniline hydrobromide and 
a substance, rods grouped in rosettes, m. p. 58—59°, perhaps 
di-$y-dimethyl-tf-bulenylaniline. W. S. N. 


The Preparation of Acetylenic Hydrocarbons by the 
Electrolysis of Unsaturated Acids. Marcel Bouis {Bull Soc. 

chim., 1923, [iv], 33, 1081 — 1084). — Electrolysis of a 40% aqueous 
solution of sodium acrylate by means of a current of 3 amperes 
leads to the formation of acetylene, which is identified by means 
of its reactions and the formation of its tetrabromide. The com- 
position of the electrolytic gas in several experiments was deter- 
mined and found to be : CO a ,68 — 76%; C 2 H 2 ,4— 8%; 0 2 , 7 — 16%; 
CO, 8 — 13%. Similarly, sodium crotonate gives allylene, identified 
by means of its silver compound . The composition of the electrolytic 
gas is much the same in both cases. H- H. 

The Components of Wood Spirit Oil. H. Pringsheim and 
J. Leibowitz (Ber., 1923, 56, [B], 2034— 2041).— The separation 
of wood spirit oil (the residue left after the isolation of methyl 
alcohol from wood spirit) cannot be effected advantageously y 
fractional distillation under atmospheric pressure, since the oxidisahlc 
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nature of the substances prevents the use of a long column, whilst 
under diminished pressure the separation is very incomplete. Bv 
combining the two methods, it is, however, possible to isolate 
methyl ethyl ketone, methyl propyl ketone, and dipropionylethane 
More promising results are obtained by treating the oil with 
sodium hydrogen sulphite solution, whereby it is separated into 
crystalline additive compounds (aldehydes and methyl ketones) 
compounds which are soluble in the solution (mesityl oxide and 
similar unsaturated ketones), and undissolved oil (hydrocarbons 
alcohols, etc.). The crystalline compounds have been examined 
by decomposing the precipitate with dilute sulphuric acid, separat- 
ing the liberated aldehydes and ketones as far as possible by 
fractional distillation, and converting them into crystalline deriv- 
atives. The presence of the following substances is established • 
xoc-dimethylpropaldehyde, CMe s *CHO, b. p. 74°; methyl ethyl 
ketone; isovaleraldehyde ; methyl isopropyl ketone: Av-hexene. 
fi-one, CH 3 *CO*CH:CH*CH 2 Me ; cyc/opentanone. 

ti-Hexene-P-onc, b. p. 122— 124°, is isolated with some difficulty, 
since it decomposes readily at a moderate temperature; with 
p-nitrophenylhydrazine it gives a crystalline derivative , 
m. P- 126°. Its constitution is deduced from the observation that 
it is oxidised by potassium permanganate in the presence of acetone 
to pyruvic and propionic acids. 

Treatment of the oil with potassium hydroxide solution which 
is subsequently acidified leads to the isolation of a single acid, 
C 8 H 16 0 4 , a colourless liquid, b. p. 46°/0-8 mm. Analysis of the 
corresponding silver salt and of the derivative , G 29 H 31 0 7 N 3 , colour- 
less needles, in. p. 198 , shows it to be a dikydroxyoctanemono- 
carboxylic acid. It is reduced by hydriodic acid and phosphorus 
to an octoic acid, C a H 16 0 2 , b. p. 200—210° (decomp.). H. W. 

The Photo-oxidation of Alcohol. III. The Catalytic 
Influence of some Ketones on the Photo-oxidation of Ethyl 
Alcohol. W. D. Cohen ( Proc . K. Akad. Wetemch. Amsterdam , 
1923, 26, 443 — 455 ; cf. A., 1921, ii, 500). — The action of thirty-four 
ketones in promoting the photo-oxidation of ethyl alcohol was 
studied, and some general conclusions were drawn from the results. 
The velocities of activation appear to be independent of the con- 
centration of ketone within fairly wide limits. The photo-activity 
of monoketones appears to be definitely associated with their 
aromatic character, a [3-Diketones are especially active, whereas 
apy-triketones are inactive. The inactivity of the last class is 
ascribed to the possibility of the central carbonyl group forming 
an oxonium salt with the alcohol, thereby destroying the photo- 
catalytically active double ap-diketonic structure. H. H. 

The Unsaturated Reduction Products of Sugars and their 
transformations. VI. 5-Hydroxyacetylbutyl Alcohol, a 
Simple Ketose, Max Bergmann and Arthur Miekeley 
[Annalen,' 1923, 432, 319—344; cf. A., 1921, i, 763; 1922, i, 618; 
fk ** — -fr has previously been observed (A., 1922, i, 618) 

that the cyctoacetal of S-acctyl-n- butyl alcohol is remalkably sensitive 
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towards dilute mineral acids, a fact which illustrates the impossibTf 
of distinguishing between the <x0- and aS-oxide structures by m( T ? 
of their stability. A striking contrast is presented by the bekvi^ 
of the dicyclic anhydride of S-hydroxy-S-acetyl-n- butyl alcohT 
which, although it contains an ethylene oxide ring, is Unilg(j 
resistant to fission by means of hydroxylic reagents. * v 

The oxidation of anhydroacetylbutyl alcohol in dry ethe 
solution by means of perbenzoic acid gives py ‘K-dmidohJ!? 

pTT .nxj U’TT >. wc *»1ie 

6lM>-S >0 ' a COl ° Ur!eSS %Uid ’ b ' P ' 

df 10331, d] 1 10326, ri$ 1-4441, n? 1-4438, phmylhydrazone, m 
85—86°. This dicyclic anhydride reduces hot Fehling’s solvit!®' 
but does not give a red coloration with a pine shaving. It sta i? J 
towards methyl alcohol, or even towards water at 130°. ft 
oxidation is conducted in moist ethereal solution, the product ‘ 
h-hyd roxy- B-acetylbutyl alcohol, OH-CH 2 , [CH 2 ] a *CH(OH)OO.ire or 

OH-GMe<g H(QH) '^ 8 >CH„ m. p. 73° (sinters at 70°), b. p . 

143 — 144° /1 1 mm., which reduces Fehling’s solution even in tie 
cold, and forms a phenylomzme , slightly yellowish- brown needles 
m. p. 133°. It is converted into its anhydride by distilling with 
benzoic acid under 15 mm. pressure ; the reverse change is difficult 
to accomplish, but may be effected by boiling the anhydride with 
JV-sulphuric acid. The action of 0*0LV-m ethyl-alcoholic hydrogen 
chloride on hydroxyacetylbutyl alcohol gives y-hydroxy-$-melJmj. 

fcoxidohexane, OMc'CMe^Q ^^^ ^ 2 I>CH 2 . a colourless liquid, 

b. p. 76 — 77° /9 — 10 mm., d\* 10813, ng 1*4542, 1-4540, which 

has a slight odour resembling that of camphor or turpentine. This 
compound is also produced in poor yield by the action of 0*L¥- 
methyl-alcoholic hydrogen chloride on dioxidohexane, together 
with $y-dim£tkox-y-$(-oxidohexxine i a colourless liquid, b. p. 
70°/12 mm., d 1 , 7 *10300, «r 1-4400, <*1-4397, 1-4405, which 

has a faint, camphoraceous odour and a bitter taste, and does not 
reduce Fehling’s solution. The dimethoxy-deriv&tive is converted 
by the action of U-UV-hydrochloric acid at 50° into S-acctyld-metkoxy- 
butyl alcohol , a syrup, b. p. 88 — 90° /I -5 mm. The oxidation of the 
dimethoxy-compound by means of chromic acid gives y -acetyl 
y -methoxybutyric acid, a syrup, b. p. 115°/5 mm. Acetobutyl 
alcohol forms a white oxonium salt with ferrocyanic acid, the 
addition of which to a mixture of acetobutyl alcohol and methyl 
alcohol rapidly effects the formation of the c#c/oacetal. A similar 
oxonium salt is obtained from dioxidohexane and ferrocyanic acid; 
its constituents are regenerated by the aid of alkali hydrogen 
carbonate solution and ether, but the action of a further quantity 
of dioxido-compound in methyl-alcoholic solution gives oxido- 
py-dimethoxyhexane. The action of bromine (1 mol.) cm an 
ice-cold chloroform solution of acetobutyl alcohol gives Utmo- 
b-acetylbutyl alcM , OH-CH 2 ‘[CH 2 ] 2 *CHBr*COMe, or 

OH-CMe<Q HBr ffi >CH,. 
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a slightly yellow, lachrymatory liquid, b. p. 70 — 1 75°/l*5 mm., 
which reduces warm Fehling's solution. It readily loses hydrogen 
bromide, even when warmed with water, with production of a 
geCO nd anhydride of hydroxyacetylbutyl alcohol, a colourless liquid, 
b. p. 63—64724 mm., or 50—51712 mm., 1-4381, which becomes 
discoloured in contact with air, and reduces Fehling’s solution. 
It reacts with pheiiylhydrazine, giving an oil. Bromoacetylbutyl 
alcohol reacts immediately with aqueous phenylhydrazine acetate 
solution, to give the osazone of hydroxyacetylbutyl alcohol, and 
with warm, anhydrous methyl alcohol, with formation of y-bromo- 

CHRi-riT 

$.mthoxy-$£'Oxidohewne, OMe*CMe<^Q an °^» k. P- 

78 — 81°/14 mm. The second anhydride mentioned above reacts 
with boiling 0 • 1 iV -methyl - alcoholic hydrogen chloride, with form- 
ation of a liquid, b. p. 63—65712 mm. W. 8. N. 

Alkylglycerols. II. Reactions of Alkylglycerols. Some 
Esters and Derivatives. III. Action of Organomagnesium 
Compounds on the Epibromohydrin of Ethylglycerol. K. 

Delaby (Ann. Chim 1923, [ix], 20, 33 — 81 ; cf. this vol., i, 741). 
—A republication, with additions, of work previously described (cf. 
this vol., i, 289, 531, 646; ii, 264). The action of diethylamine on 
ay-dibromopentan-(3-ol yields a tetraethyldiaminopentanol , b. p, 
136 — 138°/20 mm., picrate, m. p. 102—103°. Oxidation of ap-di- 
bromopentan-y-ol by sodium dichromate in dilute sulphuric acid 
results in formation of a^-dibrornopentan-y-one together with 
acetic and propionic acids, whilst ay-dibromopentan-p-ol yields 
the corresponding pentanone and acetic acid. The following are 
described : oL^dibromododeca'iuy-d, b. p. 170° /12 mm., a diethyl - 
aminopkenylpentanol, b. p. 150 — 155° /19 mm. H. J. E. 

The [Crystal] Structure of Pentaerythritol, and a Graphical 
Interpretation of Laue (Schichtlinien) Diagrams. H. Mark 
and K. Weissenberg ( Z . Physik, 1923, 17, 301 — 315). — The 
mathematical analysis is detailed of a geometrical method applicable 
to the determination of crystallographic structure from a Laue 
diagram photographed on a cylindrical surface. It is shown that 
pentaerythritol crystallises in the di-tetragonal pyramidal system, 
with respective axes of lengths a=6-16 A., c=876 A. Moreover, 
the crystals belong to the space group type C? VJ and the elementary 
[crystal cell is space-centred and contains two molecules, C 5 H, 2 0 4 . 
The symmetry of the molecule and of the central carbon atom is 
represented by C iv . The four substitution groups *CH 2 *OH are 
Structurally equivalent and lie in the hemimorphic plane of sym- 
metry. J. S. G. T. 

Hydrolysis of p p VDichlorodiethyl Sulphide and Action of 
Hydrogen Halides on Divinyl Sulphide. Sidney Hartley Bales 
and Stanley Arthur Nickelson (T., 1923, 123, 2486—2489). 

The Action of Methyl Iodide on Disulphides. Wilhelm 
Steinkopf and Siegfried Muller (Ber.> 1923, 5f>, [5], 1926— 
1930) .—The action of methyl iodide on dimethyl disulphide takes 
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place in accordance with the schemes: MeS-SMe+Mcl ^ 
SMedSMel — y SMe 2 +SMeI; SMe a +MeI —*■ SMe 3 I; fJMeU 
Mel -> SMeJj ^SMe*. There ; d«t appear to be 
evidence of the formation of the radicle bMe. This conclusion 
confirmed by the observation that diphenyl disulphide is attach 
with greater difficulty by methyl iodide than is dimethyl disulp^ 
whereas dissociation into radicles, if possible, would be expect^ 
to occur more readily in the case of the diphenyl compound. 

Dimethyl disulphide is transformed by more than four 
cular proportions of methyl iodide at 100 into tnmethylsulphoai Un] 
iodide, decomp. 203-207° ^according to the manner of heating, 

and trimethylsulphoniuin tri-iodide, m. P- 39 • b> im ethyl sulphide 
di-iodide {which can be obtained m the crystalline form m, p. 

according to the mode of heating, by the gradual addition 
of concentrated aqueous hydriodic acid so ution to dimethylsulpt 
oxide) and methyl iodide at 100° yield tnmethyWphcniM 
tri-iodide. Dimethyl disulphide is converted by methyl bromide 
at 100° into trimethylsulphomum bromide, decomp. 172 

Diphenyl disulphide is converted by prolonged heating with 
methyl iodide at 100° into phenyldiniethylsulphonium tn-iodide. 
m p 53*5° and phenyl methyl sulphide ; under the experimental 
conditions adopted, the latter substance does not mute with methjl 
iodide to give a sulphonium iodide. n. W. 

Trimethylene Trisulphide. O. Hissberg {Bn., 1923. 56 
r B] —In reply to Fromm and Schultis (this vol, 

i 580) the author reaffirms that (J-trithioformaldehyde, m. p. 
247 » a well-defined chemical individual which is transformed 
when warmed with solvents into the stable a-variety, m. p. 216°. 
A second labile form of trithioformaldehyde also appears to exist; 
it. has m p 216°, and passes when treated with solvents into the 
stable fomi of the same melting point. The theory of the sdpto 
atom is in harmony with these observations, since it predicts tbr 
possibility of the existence of four stcreoiBomenc tnthioform* 
hydes. 

Ethyl formate is conveniently prepared by distilling 46 g. 
alcohol' into a mixture of 200 g. of glycerol 90 g. o uMm 
nvalic acid and 90 a. of the hydrated acid heated at lw-M b 
The vanours formed are passed through a reflux condenser kept 
a Shead at 54-60° into a condenser andrecem 

The liquid collecting in the receiver is ethyl fo ™^ t ^ C ™“reci 
purity, and the yield is 80% of theory. Vi hen the tempe™^ 
the distilling liquid rises above 68 , the distiUat^ P ^ 
pure alcohol. The glycerol may be used for at least, three r 
charges of oxalic acid and ethyl alcohol. 

Fine Structure of some Sodiimi 
in Soap Curds. S. H. Piper and E. N Gbihdley ( 

Soc 1923 36, 269 — 272),— The structure of the soap 
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laurate, sodium mynstate and sodium palmitate has been 
investigated by the X-ray method. The X-ray photogranhs show 
lines due to reflections from planes with very wide spadngs of th^ 
order 40 A. These planar spacing increa^ uniforSH th he 
number of methylene groups in the molecule, the actual spacing 
observed in the three cases being 33-5, 38-5, and 43-5 A resnectivdf 
the addition of two methylene groups to the carbon’ chate givmg 
a „ increase of 5 A This indicates that the effective length of the 
methylene group is 125 A. These and other lines observed are to 
be accounted for by the assumption that the curds are in the smectic 
state described by Friedel (this vol, ii, 223). j* p s 

The Microscopic Structure of Soap. Kenneth Maclennan 
(i Soc. Chen. Ind., 1923, 42. 393^ofT).-Exam7na&n of ”aps 
with the polarising microscope at magnifications not greater than 
h0O diameters has revealed the unexpected fact that most soaps 
W® U P of anisotropic material. The typical structures which 
can be recojpued m a soap (the term including pure sodium salts 
of fatty acids) are . (a) crystals; solid crystals only occur in a 
few pure sodium soaps, but crystalline fluids, occurring as anise- 
topic, viscous liquids, syrups or jellies, are general* (6) soap 
ibres; these may be irregular, tangled masses, of which individual 
ibres are only faintly anisotropic, or orientated, rope-like or radial 
Pictures showing strong double refraction; (c) soap curds, con- 
pistnig of a mass of fibres entangling a liquid phase; td) soap gels 
jpitich are of infrequent occurrence, and (e) soap solutions. The 
E oa P ^res frequently pass when heated into the crystalline fluid 
form. This phenomenon is observed both in commercial soaps 
''‘ th P“ re ** l,unl stearate, palmitate, laurate, and elaidate 
lhe fibres of sodium stearate and elaidate pass into the solid 
crystalline form when matured. In each case, the fluid crystals 
rtablc at a high temperature revert on cooling into the fibre form, 
completely dry fibres do not pass into the fluid, crystalline form 
rhen heated. This, and the fact that in presence of "salt the fibres 
lo not pass into a crystalline fluid, indicates that the latter is a 
'lore highly l^drated phase. Sodium octoate is peculiar in that 
crystalline fluid phase is stable at the ordinary temperature. 
Vnen the dry soap is exposed in a saturated atmosphere the passage 
) le original grains first into radially grouped fibres and then 
mo a typically crystalline fluid can be observed. In dry air the 
averse changes occur. E H R 

Aracliidic Acid, isoBehenic Acid, and n-Eicosanoic Acid. 

Q0-rSf ST ® 1 ^ and . H * Stuewer ( j - pr. Chem 1923, [ii], 105, 

• ^ 0-~~;& 5o Behenic acid, formed by the degradation of ligno- 
|enc acid (Meyer, Brod, and Soyka, A., 1913, i, 1151), is identical 
: arachidie acid, obtained from earth-nuts. This acid is not 

^-eicosaiioic acid, CH 2 Me , [CH 2 ] 17 *C0 2 H ) but an isodocosanoic acid, 

' 2 i 43 *^ ; the radicle contained in the latter is also present 

1 !f °f ?° acid ’ C 2 iH 43 -CH,-CH 2 -C0 2 H. The acid, m. p. 76-77°, 
i lsofi a? 111 from Nephelium Lappaceum, J, (Baczewski, 

o9b, ii, 209), is n eicosanoic acid, which is also obtained by 

VV* 
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fusing erucic acid with potassium hydroxide at 320°; its 

ester forms white, glistening scales, m. p. 46 — 47°, b. p. 215 

10 mm. W. g. X ' 

Erucic and Brassidic Acids and their Anhydrides n 
Holde and F. Zadek ( Ber 1923, 56 , [ 5 ], 2052—2058) La!' 
attempt has been made to place beyond doubt the stereochemii 
relationsliip of erucic to brassidic acid. " al 

The electrolytic conductivities of the acids and their anhydrid 
in very highly purified acetone have been measured. The constant 5 
of the substances employed are as follows : erucic acid, m. p, 35.50! 
erucic anhydride, m. p. 47*5 — 48°, nj? 0 1*4377; iodine number 
76-7; brassidic acid, m. p. 61*5° (corr.), 1*4347; brasaidi ' 
anhydride, m. p. 63-5 — 64-5° ; iodine number, 76*3. The conductivity 
of the acetone is £=1-01 X 10" 7 . The conductivities of erucic acid 
and its anhydride are identical, whereas brassidic anhydride conducts 
rather better than brassidic acid. The conductivity of the brassidic 
compounds is noticeably higher than that of the erucic substances 
Analogous differences in the conductivities of stereoisomeric sub 
stances have been observed with crotonic and isocrotonic acids 
and with tiglic and angelic acids. From this point of view, erucic 
acid is related to crotonic and tiglic acids, and brassidic acid to 
isocrotonic and angelic acids; as judged from the melting point 
the relationships are in the inverse order. 

The products obtained by the ozonisation of erucic or brassidic 
acids are nonaldehyde, b. p. 80 — 82°/12 mm., d 1 '* 0*893, wjp 14276 
(which is further identified as the semicarbazone, m. p. 83 — 84°, 
and by oxidation to pelargonic acid), and the semialdehyde of 
brassy lie acid which is characterised as the ethyl ester acetal, 
C 19 H 38 0 4 , a mobile liquid, b. p. 175 — 180°/12 mm., and by oxidation 
to brassylio acid, m. p. 109—1 11°. The peroxide of the semialde- 
hyde of brassylic acid, C 13 H 24 0 4 , is described. H. W. 


Ethyl y-Chloro- and y-Bromo-ethoxymethyleneaceto- 
acetates and certain Derivatives. Erich Benary and Feaxz 
Ebert ( Ber 1923, 56, [5], 1897—1900). — The preparation of the 
substances mentioned in the title is described in detail ; the pro- 
duction of cyclic compounds from them has not been effected with 
certainty. 

Ethyl y-ch lo-ro-’x-elhoxtpnethyleneacetoaeetote , 

CH 2 CK 1 0-C(:CH’OEt)*CO,Et, 

slender, colourless needles, m. p. 98°, b. p. 160 — 165°/13 mm., is 
prepared by the action of orthoforinic ester and acetic anhydride 
on ethyl y*chloroacetoacetate ; the copper derivative is described. 
The ester is rapidly hydrolysed by w T arm water to ethyl y-chtoto- 
ot-hydroxymethykneacetMcetalc , large prisms, m. p. 18—19°, h p. 
131°/12 mm. ( copper derivative, com flower- blue platelets, decomp. 
about 156° after previous darkening). The hydroxy-ester is con- 
verted by successive treatment with phosphorus trichloride 
ice-cold aqueous ammonia into ethyl y-chloro- a-fli 
acetoacetale [ ethyl fi-amin 0 - a-chloroacetykicrylut e] , 

' CH 2 Cl'C0*CCCH*NH 2 )*C0 2 Et, 
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needles, m. p. 106°, and by methylamine into ethyl y-ckloro a mM„l 
(imimmthyleneacetoaceMe, C g H 1 ,0 3 NCI, needles' m D 
The latter ester is converted by alcoholic potassium hydroxide or 
ammonia into solutions which give the pine shaving reaction but 
from which only black decomposed products could be isolated 
Treatment of it with sodium hydrogen sulphide in absolute Jeohd 
yields a-methylamtncmethyknelhiotelr<mic acid, C,H 7 0„NS needles 
m. p. 188 — 189 . 7 “ * * 

Ethyl y-brimo-x-ethoxymethyleneacetoaeetate forms colourless 
needles, m. p. 85 ( copper derivative, lustrous, comflower-blue 
leaflets, decomp, about 152° after previous darkening) It is verv 
readily hydrolysed to the corresponding hydroxymethylene com- 
pound a colourless liquid, which is converted by aqueous ammonia 

mt0 U8t r° US ’ « oWfi » fellow needles, 

m. p. -08 209 (decomp ). Ethyl y-brmm -i aminomethylmeaceM)- 
acetate crystallises in needles, m, p. 73°, H W 

Dissociation Constants of Polybasic Acids and their Abdica- 
tion to the Calculation of Molecular Dimensions, tons 
Bjekkum (Z. phpsilcal. Cham., 1923, 106, 219— 242)— A theoretical 
paper in which the author discusses the relationships between the 
values of the ionisation constants of di- and poly-basic acids The 
author deals particularly with the influence of the distance between 
carboxyl groups on the value of the ionisation constants. 

J. F. S. 


Esterification of Oxalic Acid. 
1923, 123, 2714 — 2715). 


Pavitra Kumar Dutt (X., 


The Relative Stability of Open-chain Dibasic Acids con- 
taining Odd and Even Numbers of Carbon Atoms. William 
Arthur Percival Challenor and Jocelyn Field Thorpe (T 
1923, 123, 2480—2485). ' ’ 

Muconic and Hydromuconic Acids. II. The Isomerism 

e ~ ucon * c A cids - Ernest Harold Farmer (T., 1923 
123, 2531 — 2548). 

Chemistry of the Sugars. V. H. Kiliani ( Ber. y 1923, 56 
[Bl 2016 2024; of. A., 1921, i, 304; 1922, i, 223, 321, 1111).— 
Ine removal of the excess of nitric acid left after the oxidation of 
the su gars by the author's process is relatively seldom so completely 
ettected by the use of ether that the “ uronic ” or ketonic acids can 
be isolated by direct crystallisation. They must therefore be con- 
verted into derivatives. For this purpose phenylhydrazine and 
p-mtrophenylhydrazine are unsuitable, since they react slowly and 
ao not yield crystalline precipitates. Under definite conditions 
l winch are fully described in the original communication), serni- 
carbazide hydrochloride is very suitable. Somewhat unexpectedly, 

1 is found to give only semicarbazones, instead of semicarbazone- 
semicarbazide salts. The quantity employed can be based on an 
yield of oxidised product corresponding’ with 30 — 40% 
0 that theoretically possible. Fission of the semicarbazones is 


VP 


,* 9 
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conveniently ejected by oxalic but not by hydrochloric or sulphuric 
acids. The difficulty of separating the “ uronic ’* or ketonic acids 
from semicarbazide oxalate has not been completely overcome 
The following examples of the new method are cited : conversion 
of c?-galactonic into Z-galacturonic acid [the semicarbazone of l-gakd 
uronolacione , C 7 H 11 0 a N.^,H ;? 0, has m. p. 190° (decomp.)]; ^ 
oxidation of Cmannonic acid into J-mannuronic acid [the 
carbazone of 1 - rna n nu ronohctone has m. p. 189° (decomp.) after 
darkening at 180°] ; the oxidation of a-glucoheptonic acid and of 
isosaccharin. 

It has been observed incidentally that the sodium salt of the 
lactone of ^-saccharic acid can readily be caused to crystallise 
Attempts have therefore been made to prepare the analogous 
potassium salt, which, however, crystallises with extreme difficulty 
or not at all, whilst, further, its presence greatly hampers the 
separation of potassium hydrogen d-saccharate. It therefore 
appears that all previous methods of preparing saccharic acid by 
the aid of the potassium hydrogen salt are subject to error, as is 
also the customary crystallisation of this salt from boiling water, 
since it undergoes partial conversion into the salt of the lactonic 
acid. H. W. 


Preparation of Chloroacetaldehydesulphonic Acid, 
Chemische Fabriken vorm. Weilkr-ter Meer (D.R.-P. 362744; 
from Chem. Zentr 192.3, ii, 1246). — Dichloroethylene is treated 
with fuming sulphuric acid, when the following reactions take 
place : CHCKCHCt + H 2 S,0, - S0 3 H-CHCbCH:S0 4 -f HQ: 

S0 3 H-CHCi-CH:S0 4 -J- H 2 0 = SO^H-CHCl-CHO j~ H*SO,. Ice is 
added to the products of reaction. The solution is neutralised with 
sodium carbonate and evaj>orated in a vacuum. The residue is 
extracted with hot ethyl alcohol. After removal of the ethyl 
alcohol by distillation, sodium chloroaceialdekydesulphonate semi- 
acetal, S0 3 Na7CHCl*CH(0H)*0Et, remains. CkloroacetaMehydo 
sulphonic acid and its sodium salt are very hygroscopic. With 
phenylhvdrazine, both the semiacetal and the sulphonic acid give 
ghjoxalbisphenylhydrazone. On heating the sulphonic acid with 
80% sulphuric acid, chloroacetaldehyde is obtained. G. W. R. 


The Ketenic Decomposition of Methyl Ethjd Ketone. 

Charles DeWitt Hurd and Cyril Kocour (•/. Amer. Chem.Soc,, 
1923, 45, 2167 -2171 : cf. Hurd and Cochran, this vol., i, 312)- 
\Vhen methyl ethyl ketone is passed through a tube at 600 J , keten 
(identified by the formation of acetanilide by treating the vapour 
with anhydrous ethereal aniline) is formed in small yield, C ~ 
CH 2 :CO Methyl keten is apparently not produced, COMA- 

CHMelCO-f CH 4 . It is shown that keten reacts much moreslowJJ 
with water than with aniline or toluidine. " • ^ 1 


Calorimetric Study of the Hydrolysis of Ketone 
by Water in the Presence of Acids. L. N. Parfentiev i ( * . , 
Phys. Chan. &*., 1923, 54, 455 — 461). — The hydrolysis of dim m 
acetal by water in the presence of traces of the halogen ac 
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sulphuric acid was carried out in a Berthelot calorimeter and the 
thermal effect was found to be —5028 cal. Water alone does not 
effect hydrolysis ; the catalytic effect of sulphuric acid is only two- 
fifths of that of the halogen acids; the velocity of the reaction 
is proportional to the amount of catalyst present. A few experi- 
ments with the acetals of methyl ethyl- and methyl butyl-ketones 
show that the above statements apply also in these cases; the 
velocity of the reaction appears to diminish with increasing com- 
plexity of the substance. G. a, R. K. 

The Acetals of Saturated Aliphatic Ketones. V. V. 

Evlampiev (J. Russ. Pkys. Chem. Soc ., 1923, 54, 462—465).— 
Acetals were prepared from several ketones, using ethyl ortho- 
formate in the presence of small quantities of sulphuric acid. It 
was found that the optimum amount of catalyst was not the same 
in all cases ; the velocity of the reaction diminishes with increasing 
molecular weight and is greater in normal than in iso- com- 
pounds. No acetal could be obtained from pinacolin whilst methyl 
hexyl ketone reacted readily, but the product was a compound, 
C 10 H.j 0 O, b. p. 71-9°/10 mm., d° 0-8232, d 20 0-8075, which was formed 
from the acetal hy the loss of a molecule of ethyl alcohol. The 
diethyl acetals of the following ketones were prepared : of methyl 
ethyl ketone, b. p. 59-2° /43 mm., d° 0-8586, (f 20 0-8416; of methyl 
propyl ketone, b. p. 57-4718-5 mm., d° 0-8574, <t 20 0-8409 ; of methyl 
isopropyl ketone, b. p. 52-4720 mm., d° 0-8627, d 20 6-8453; of 
methyl butyl ketone, b. p. 78-7723*5 mm., 0-8573, t? 20 0-8414; 
of ethyl propyl ketone, b. p. 74-8718-5 mm., d° 0-8624, d 20 0-8470; 
of methyl fsobutyl ketone, b. p. 72-4°/18 mm., d° 0-8559, dr° 0-8396; 
of dipropyl ketone, b. p. 76-5° T2 mm., (P 0-8577, d 20 0-8422. 

G. A. R. K. 

Pentosans. V. Hydrolysis of Xylan by Means of Dilute 
Nitric Acid. Emil Heuser and Georg Jayme (J. pr. Chem. f 1923, 
[ii], 105, 232 — 241). — The method for preparing xylose by hydrolys- 
ing xylan by means of dilute mineral acids (Heuser and Brunner, 
this voL, i, 184) has now been improved by using 3% nitric acid, 
and continuing the process for one hour. The product is colourless, 
and readily crystallises; the yield is 85% of the theoretical, and 
furfuraldehyde is not formed. The modified process is thus quicker 
and more economical. The conditions giving the best yield of 
xylose are also those for which the amount of sugar formed, as 
estimated by Bertrand’s reduction method (foe. cit.), is a maximum 
(97-04% theory). It is remarkable that xylan passes completely 
into solution after being warmed for one to two minutes with 
45 times its weight of 3% nitric acid at 100°. At this stage, accord- 
ing to the “ reduction ” estimation, 58-72% of xylose is already 
produced, but xylose is not obtained from the solution. Instead, 
a colloidal substance, resembling dextrin, undoubtedly a “xylo- 
dextrin,' 5 is obtained. W. S. N. 

Pentosans. VI. Oxidation of Xylan by Means of Nitric 
Acid. Emil Heuser and Georg Jayme {J. pr. CJiem., 1923, [ii], 
105, 283—287).— E. Fischer has obtained trihydroxyglutaric acid 
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(A., 1891, 1173) by oxidising xylose by means of nitric acid, d po 
Hence xylan, which is hydrolysed to xylose by the action of nitrie 
acid (cf. preceding abstract), should give the same product. xti s 
prediction is verified. Xylan is dissolved in two and a half tim es 
its weight of nitric acid, d 1*2, at 70°, and the solution kept at 4lj° 
The yield, as the calcium salt, is 21-71% of the theoretical. If 
twice the above quantity of nitric acid is used, only a small quantity 
of trihydroxyglutaric acid is formed, together with much oxalic 
acid. W. S. X. 

The Isolation from Cabbage Leaves of a Carbohydrate 
hitherto undescribed containing three Carbon Atoms. 
Harold William Buston and Samuel Barnett Schryvee 
(Biochem. J., 1923, 17, 470 — 472). — The carbohydrate has the 
formula C 3 H*0 4 . It crystallises in needles, m. p. 148°, which arc 
soluble in cold water and hot glacial acetic acid, but insoluble in 
most other organic solvents. A tribenzoyl derivative, C 3 K 5 0 4 Bz, t 
in. p. 52 — 53°, was obtained from it. It is assumed, therefore, that 
the carbohydrate has the constitution OH*CH 2 -CH(OH)*O , C 1 H. i *0H. 
The possible origin of the compound and its contribution to the 
formation of the anthocyanins in the plant are discussed. S. S. Z. 

Observations on the Mutarotatiop of Dextrose in Aqueous- 
Alcoholic Solutions. Hans von Euler and Elsa Eriksos 
(Biochem. Z. } 1923, 140, 26S — 272). — - The mutarotation constants 
of dextrose were measured at p ti 3*0, using phosphate and citrate 
buffers in the presence of increasing percentage volumes of alcohol 
from 0 to 50%. The constants steadily diminished with increasing 
concentrations of alcohol, more especially in the presence of citrates. 
From the nature of the results, it is concluded that the inactivation 
of invertase in the presence of alcohol is not due to steric alterations 
of the substrate. J. P. 

A Compound of Dextrose with Ammonia. A. Schmuck 
( Ber 1923, 56, [. B ], 1817 — 1819). — The action of gaseous ammonia 
on an alcoholic solution of dextrose leads to the production of a 
substance which has been designated glucosimine by Lobry de 
Bruvn. Further examination of the substance has shown that it 
readily reacts with nitrous acid with evolution of nitrogen, and hence 
contains the primary amino-group, whilst, also, the difficulty with 
which it is transformed into a pyrrole derivative indicates the 
absence of a ring containing nitrogen ; it is converted by benzoyl 
chloride and aqueous sodium hydroxide into a heptahenmtt. 
C 6 H s 0 6 NBz 7 , m. p. 91°, which gives a mhwo-derivative. The 
reactions of the substance are in harmony with the formula 
HO*CH f /CH(OH)'CH-CH{OH)-CH(OH)-CH*NH,; 

i Q 1 

“ TJ TT 

the name tsoglucosamine is proposed. n - 

SonrceB of the Rare Sugars. VIII. Preparation citevdM 
T. Swank Harding (Sugar, 1923, 406-408 ; cf. A., 1922, i, Wr 
A solution containing 250 g. of granulated sucrose is treated >} 
invertase, concentrated in a vacuum to 85% solids, set 
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«th dextrosc, and set : aside in a cool place. Sufficient ethyl alcohol 
is added to the mass of crystals to render it mobile, following which 
the dextrose is separated by centrifuging, the yield being about 
25% of the sucrose taken. After distilling off the alcohol the 
mother-liquor is diluted to 1,500 c.c., cooled to 5—10= and Wed 
with 115 g. of calcium oxide, previously slaked and ’cooled to at 
least 10 , the mixture bemg vigorously stirred for five minutes 
The resulting calcium tevulosate is separated as quickly as possible 
by centrifuging, washed with iced lime-water, thrown into iced 
water, and the mixture neutralised with dilute sulphuric acid 
(25%). After filtering off the calcium sulphate, the 1 solution is 
evaporated in a vacuum to a thick syrup, treated with two volumes 
of ethyl alcohol to precipitate the salts, a little decolorising carbon 
added, and the mixture set aside over-night. It is filtered and 
concentrated in a vacuum to a syrup of 90—95% solids ’from 
which the lamilose may be crystallised after the addition of alcohol 
containing mtnc acid, the yield being 20-22% of the weight of 
sucrose taken. A further yield of dextrose may be obtained from 
the liquor from the centrifuging of the calcium la^uilosate (which 
should meanwhile have been kept at a low temperature) by 
neutralising with dilute sulphuric acid, filtering, concentrating to 
a thin syrup, refiltering, continuing the concentration to a thick 
syrup, and adding ethyl alcohol containing 1% of nitric acid the 
yield of the crystals thus obtained being about 15% of the sucrose 
employed. J P O 


The Fission of Methylated Lactose. Hans Heinrich 
Schlubach and Karl Moog ( Ber 1923, 56 , [B], 1957— 1963) — 
It has been shown by Haworth and Leitch (T., 1918, 113 , 188) 
that hepfcamethyl-p-methyl-laetoside is hydrolysed by aqueous 
hydrochloric acid to 2 : 3 : 5 : 6-tetramethylgaIactose and 2:3:6- 
tnmethylglucose. The authors have expressed the opinion that 
the operation occurs in two stages, involving first the rupture of 
the disaceharide linking and then of the methylglucoside union. 
This hypothesis is now confirmed by the isolation of 2 : 3 : 6-tri- 
methyl- p-methylgluco side as hydrolytic product. 

The optimal conditions for the hydrolysis of heptamethyl- 
J3-lactosid.e, m. p. 81-5 — 82°, rift 14642, [a]'J — 1*62° in w r ater for 
c==0-924 (Haworth and Leitch give in. p. 77—82°, nj 1*4675, 
Md +6*19° for c=0‘771), are established by preliminary kinetic 
measurements of the velocity of hydrolysis of the substance and of 
tnmethyl-P-mcthy]glucoside by aqueous hydrochloric acid. After 
hydrolysis, the tetramethylgalactose is removed as the anilide and 
trimethyl-{3-methy]glucoside is isolated from the residual oil by 
distillation (cf. Haworth and Leitch, he. cit.) ; since, however, the 
production of the anilide is not quantitative and is strongly 
121 CnCe(1 ^ unknown factors (cf. Irvine and Hirst, T., 1922, 
1213), the yields of trimethyl- [3 -methylglucoside are very 
variable. 

[With Helmut Firgau.]— T he isolation of triinejhyl-p-methyl. 
g ucoside is more readily affected when hepfcame thyl- (3 -methyl- 
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lactoside is hydrolysed with methyl-alcoholic hydrogen e ki m 
( 1%) at 100°. The product consists of a mixture of tetrameth i 
and -S-methylgalactosidcs with trimethyl- 3-methylglucoside Jk- 
cannot be separated into its components by fractional digtiWt’ 

It is therefore treated with benzoyl chloride in the presen 
pyridine, whereby the glucoside is converted into its be? 
derivative, which differs by about 40° in boiling point from? 
galactosides. The glucoside is quantitatively regenerated f 
its benzoyl compound by means of alcoholic potassium bydn r ? 
solution. 


2:3: Q-T rimMhyl-^-metkylglucoside crystallises in long n 
m. p. 60*5°, b. p. 81°/0*04 mm., n§ 1*4548, [ac]« -34-60° (c+0-2 
5-Benzayl-2 : 3 : Sdrimethyl-fi-tnethylglucoside has b n to /' 1 
135°/0-08 mm., 1 -.5020-1 *5028, [.£ -23*87°' JjT 

alcoholic solution (50%) for c=0*5654. o-Acdyl-2 : 3 : ? 

$-methylgluco$ide, b. p. 106°/0-055 mm., [a]g — 14*17° in waf 
{c= 1-2352), is prepared from the glucoside and acetic anhydrid^ 
in the presence of pyridine. 2:3:5: 6 -Tetramethyl-S-metlH 
galactoside has m. p. 48 — 48*5°, b. p. 87°/0*035 mm., »® 1 . 44 + 
MS +19-59° in aqueous solution for c=0-9872 [Irvine and Cam.™ 
(T, 1904, 85, 1073), give m. p. 44- 45°, [«] D +30-7°, for c=4-S 
2:3:5 :- 6 -Tetra methyl -x-galactose, obtained by hydrolysis of the 
corresponding (3-mcthylgalactosidc or of the anilide, forms well- 
defined crystals, m. p. 71-5 — 72°, b. p. 96°/0-01 mm., 

MB +142-0° -> 118-0°. H. W/ 


Sources of the Rare Sugars. IX. (Preparation of Trehalose ! 

T. Swann Hardinq {Sugar, 1923, 476 — 478).— About 500 g. of tre- 
hala manna are extracted with 2,500 c.c. of 75% alcohol during two 
hours, using a reflux condenser, after which the operation is repeated 
with 750 c.c. The two extracts are united, filtered, concentrated to 
400 c.c., diluted with 1 ,000 c.c. of water, and clarified by the addition 
of basic lead acetate, the excess of which after filtering is eliminated 
by precipitation as sulphide. On evaporating the filtrate to 
100 c.c., and adding about 50 c.c. of 95% ethyl alcohol, crystal- 
lisation proceeds rapidly, more alcohol being added from time to 
time to prevent the formation of a solid cake. A yield of 20- 
25% is given by this method. A procedure using Sekgindk 
Upidophylla (“ resurrection plant ”) as raw material is also de- 
scribed, but in this case the yield is only 1—1-5%. Previous 
work done on the preparation of this sugar is summarised. 

J. P.0. 


Studies on Starch. I. The Nature of Polymerised Amylose 
and of Amylopectin. Arthur Robert Ling and Disshaw 
Rattonji Nanji (T., 1923, 123, 2660—2688). 

Soluble Esters of Starch with the Higher Fatty Acids. 
H. Gault {CompL rend., 1923, 177, 592—593; cf. this voh, i, 

— When starch is heated with lauryl chloride in presence of pyridine 
and (as solvent) toluene, March dilaurate , C 6 H 8 0 3 (C0 2 > C 11 HJ 2) $ 
obtained, in 80% yield, as scaly material, m. p. 130°, insoluble 
hydroxy lie and soluble in non-hydro xylic solvents, E. E. ■ 
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The Action of Light on Cotton. A Summary of ths 
ature. Percy W. Cunliffe (J. 

318t).— pThe scanty literature dealing with the photochemistry of 
cotton is reviewed It is not yet clear what part light nlam in 
the deterioration of cotton fabrics apart from activating th/Lr- 
rounding atmosphere. f ^ ^ UI 

The Swelling of Cotton Cellulose. A Summary of the 
Literature. George Ernest Collins (J Text Intt 100® iT 
264— 276t).— Two hundred papers dealing with’ the sJeltog of 
cotton cellulose m water, and in solutions of acids, alkalis and salts 
are summarised. j q ^ 

Swelling of Cotton Cellulose. I. Cotton Hairs in Solu- 
tions of Sodium Hydroxide. George Ernest Collins and 

Alexander Mitchell Williams (J. Text. Inst 1993 14 9§7 

2951 ).— Observations have been taken of the change in length mean 
diameter, and number of convolutions per centimetre of ’single 
cotton hairs on immersion in water and in solutions of sodium 
hydroxide. For changes in length, a delicate instrument reading 
to 0-01 mm., modelled on Justin-Mueller’s turgometer was used 
Diameters and convolution numbers were determined by direct 
observation in a glass cell mounted on the stage of a horizontal 
microscope fitted with a micrometer; polarised light was used 
and the hairs appeared alternately red and green, especially in 
9 / 0 sodium hydroxide, indicating frequent reversals of optical 
activity in the material. The technique and results are fullv 
described. c J 

It is found that the increase in length which is observed on immer- 
sion in water is due almost entirely to the straightening out of 
convolutions. Maximum swelling occurs in a 14 - 5 % solution of 
sodium hydroxide, and hairs which have been immersed in solutions 
up to the highest concentration used ( 48 %), oil transference to 
more dilute solutions, also swell to the maximum extent in 15 % 
alkali. /0 

In one experiment, the cotton hairs were taken through solutions 
of sodium hydroxide up to 48 %, then back through dilute solutions 
to water, and finally through hydrochloric acid of increasing con- 
centration. Maximum extension, and presumably minimum swel- 
ling, occurred with 10 % hydrochloric acid. Cotton cellulose 
appears, therefore, to be analogous to a heavy metallic hydroxide 
ot definite acidic character; the point of maximum swelling ( 14 - 5 % 
iNaOH) corresponds with a point of maximum solubility, the 
reduction in swelling in more concentrated alkali with reduced 
solubility because of the repressed ionisation of the salt, the 
absence of swelling in acid with insolubility of the solid acid, and 

e minimum swelling in 10% hydrochloric acid with an isoelectric 
point. j. q w 

The Mercerisation of Cotton. A Review of the Literature. 

JJouglas Arthur Clibbens (J. Text, Inst., 1923 , 14 , 217— 249t). 

A critical summary, with seventy-nine references to the literature, 
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dealing with “^^i^ofmereeri^cotton S of cotton 
sodium hydroxide, t *“^*^$ t toed cotton, nature of mercerised 

i*J5"“ES- f— • -* — 

COtt ° n ' • « I The HemiceUulose of Wheat 

The HerruceUuloses. • ^ R ClaYS0N - and Samuel Babkbti 
F lour. Donalo Hek * ■ • 493 — 496). — By removing from 

Schhyver (Btochm. y.> ' J a icohol, the starch by the action 

wheat flour the toM** "*h «% ■*» 

of taka-diastwe, Mid the _g t ^ ^ The compound is soluble 
hydroxide a hemicelhdo a(ea in an amorphous form. It 

in hot water hydroxide and is precipitated on the 

is also soluble m A -sod i compound, precipitated from hot 
addition of a< ' ,ds ' , ?L P the copper salt, has MS + 150° in 
water or obtained fron v intermediate product in 

0 ’ 5 A'-sodium ^t^h by taka-diaatase. S. S. Z. 

the diges ion HemiceUulose Content of 

The HeroiceUul^s. V- Y v £R ^ Ethh. Mary Thomas 
S tarch. ® AM FS> 47 ** 497 — 500) .—Employing the same method 
(Biochem. J-, !"J, 11 • *" .wract) hemicellulose was obtamed 
of extraction (see P^*^ . wh ’ at) rice, tapioca, and potato 
from the starches of sago, » ^ 0 jn the case of potato starch 
The varied practically compound has a composition 

upto nearly 4% in that l-WW 

which corresponds with the " the only reducing sugar, 

like nature. The HemiceUulose oi American 

TheHemiceUuloses^ HI. Ty O’Dwyer (Biochem. 1, 1®. 

White Oak. MABGAREt ~ rel , are( i by extracting 

ft? 501 — 509).--The ^j^jXn hydride and precipitating 

the washed sawdust with 4 / 0 , rou gh quantitative estimation d 

the extract with acetic a • - ■ ^cesence of 5l*u /p oi xy u , 

the products of hydrolysis s gw 390 / consisted of mannosean 

and W-5%of arabmMe Imre S obtained h the rating* 

ssss SSsJCttSst: ~ 

hydrolysis correspond approxuu* jr 
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the lignin. It is probable that methylpentoses are also present 
since the fnrfuraldehyde delates of the residues contain app?e 
eiable quantities of methylfurfuraldehyde. jj 

Oxidation of Alkali Lignins by Hydrogen 
Peroxide. Otto Anderzen and Bror Holmberg (Her 192S 
56, [B], 2044-2048; cf. Holmberg and Winteell, A 1921 i 850) 
_The oxidation of*- or Y-lignin by hydrogen peroxide in the 
police of water yields formic acetic, oxalic, malonic, and succinic 
jcds. The formation of the latter acid is somewhat remarkable 
but is in harmony with the assumption that the conifervl or vanillvi 
residue is a component of the lignin molecule. It. may be obtained 
by the oxidation of vanillin. The oxidation of alkali lignins in 
alkaline solution leads to the production of oxalic, formic and 
acetic acids, the yield of the latter not exceeding 1— 1-6 0 / 
yields of 7—10-5% of the latter acid are obtained by the oxidation 
of hot, acid solutions, it appears that a portion of it is derived 
from primarily formed malonic acid. jj ^y 

Pectin-Sugar-Acid Gels. R. Suchampa (J. Assoc. Off. iaric 
,Ckem., 1923, 7, 57— 68).— Gels may be prepared by adding 5 g 
If tin solution to 15 g. of 75% sucrose syrup containing 
0-7o% of citric acid; heating does not accelerate the setting of 
such gels ow temperature and evaporation being the promoting 
factors. The formation of such gels is due to the coagulation of 
pectin in the sucrose-acid medium. Pectin is very slightly soluble 
in sucrose-acid solutions. The mother-liquor separates from even 
very tough jellies, although in smaller amount than from soft 
jellies ; the solid (after washing with alcohol) contains pectin only 
whist the liquid part contains all the acid, sugar, traces of pectin 
and a small amount of methyl alcohol. The cleavage of methoxyl 
groups is however, of very limited extent, since the recovered 
pectin mil again form good gels. Pectins with different methoxyl 
contents have been prepared; they yield solutions of varying 
viscosity, and the gels prepared with them increase in strength 
mth increase in the methoxyl content. The jelly-forming property 
01 P ectln ls destroyed by prolonged heating, high temperature, and 
pressure. WPS 


Syntheses from Hydrocyanic Acid by Means of the Silent 
Behaviour 0 f Amylene. L. Francesconi 
i? . A. Ciurlo (Gazzetta, 1923, 53, 521-522; and Atti JR, Accad.. 
\ i ] Cei ' } 32, ii, 34 — 35). — Like other hydrocarbons (this 

' J? ’• amylene reacts with hydrocyanic acid under 

e in ihience of the silent discharge, yielding nitrile and isonitrile 
compounds in fluctuating proportions" T. H. P. 

Synthesis of Amines by Means of the Silent Discharge. I. 

; ^arcesconi and A. Ciurlo (Guzzetta, 1923, 53, 598—600; 
a/ .j 8 Vo ^-> b 764, 1004, and preceding abstract). — The action of 
0 S1 f it discharge on a mixture of dry ethylene and ammonia in 
ordinary Berthelot ozonise^ at the ordinary temperature results 
ke formation. of ethylamine in about 10% yield with reference 
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to the ethylene, and of an oily product (cf. Losanitseh, A 
a. 82). T.H.P 

The Ammonium Radicle. IV. TetraethylainmonW 
III. The Similarity to the Alkali Metals. Hans HeiCt 
Schlubach and Gustav von Zwehl ( Ber 1923, 56, 

1892). — A continuation of previous work (Schlubach and Ballad 
A., 1922, i, 15). Solutions of tetraethylammonium in HqiS 
ammonia have been prepared under conditions so modified as t 
exclude the possibility of contamination with alkali metak. % 
colorations given by these solutions with organic substances con 
taining unsaturated bonds (benzophenone, phenyl diphenyl?! 
ketone, dimethylpyrone, p-benzpinacolin, benzil, phenanthra 
quinone, anthracene, stilbene, tetraphenylethylene, benzylidene" 
aniline, azobenzene, tolane, toluonitrile) are described in detail, ani 
are shown to be closely similar to those given by these compounds 
with the alkali metals. Tetraethylammonium appears, there, 
fore, to function as a true pseudo-metal. H 


The Ammonium Radicle. V. Onium Radicles. Hahs 
Heinrich Schlubach and Hermann Miedel ( Ber ., 1923, 56, [£] 
1892— 1896).— An examination of the influence of substituents os 
the stability of the ammonium radicle and of the possible existence 
of radicles which contain a central atom other than nitrogen. 

The substituted ammonium salts are submitted to electrolysis, 
liquid ammonia being used as solvent. The formation of a rail? 
is indicated by the production of a blue colour in the solution, 
or, more accurately, by the development of a coloration in the 
presence of 2 : Gdimcthylpyrone. 

For the formation of ammonium radicles, it appears necessary 
that an alkyl group should be attached to the nitrogen atom. 
Successive replacement of the ethyl groups of tetraethylammoniiiDi 
by benzyl radicles increases the instability of the ammonium 
complex ; the effect is still more pronounced when the triphenyl- 
methyl or phenyl group takes the place of benzyl. Instability is 
also conferred on the substituted ammonium radicle when tie 


ethyl group is replaced by hydrogen. 

Electrolysis of tet racthylphosphon iura and .tctraethylarsonium 
iodides dissolved in liquid ammonia gives rise to radicles whicb 
do not cause the solution to become blue, but are detected by the 
colorations given with 2 : 6-dimethyIpyrone. Hiphenyliodoniim 
iodide, under similar conditions, does not appear to give a radicle. 

It appears, therefore, that a large class of complexes exists, 
to which the name ‘‘onium radicles ” is assigned, owing to their 
preparation from onium salts. These differ from the usual radices 
in that the valency of the central atom is greater by one uni a 
that observed in the stable hydrogen compound of the atom, 
whereas in th\ usual radicles it is less by one unit. • ■ 

The PrepaAtion of ?-Methylhydroxylamine by the Aid 
Potaasium Hjfdroxylaminefaodisulphonate. 
and Alfred f> Schulz (Ber., 1923, 56, fS], 
recent investigations of Raschig (this vol., ii, 161) on the prep 
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potassium hydroxylamine^odisulphonate, S0 3 K*NH*OS0 K 

kve rendered possible the convenient preparation of ft-meth 3 yl- 
tdroxylamine. J 

[Potassium hydroxylaminewodisulphonate is dissolved in rather 
[ore than the quantity of aqueous potassium hydroxide solution 
hich is theoretically necessary for the production of the basic 
ft, and the solution is treated with methyl sulphate or methyl 
Klide, hereby potassium fi-meihylhydmxylamine kodisulphonate 
DjjK'NMe’O'SO^K, minute rhombohedra, is readily obtained; the 
^responding silver , lend, and barium • salts are described, * The 
elation of the potassium salt is not necessary for the preparation 
[ p-methylhydroxylamine, for which purpose the solution is 
sated with acid, The direct isolation of p-methylhydroxylamine 
i the form of one of its salts from the resulting solution does not 
ppear to be practicable. The solution is therefore rendered 
ightly alkaline and treated with successive small quantities of 
jnzaldehyde, care being taken to maintain the alkalinity by 
aiodieal additions of potassium hydroxide. It is filtered through 
wet paper, and the A-methylbenzaldoximc is extracted from the 
•trate by chloroform. The oxime is purified and subsequently 
jeomposed by hydrochloric, sulphuric, or oxalic acid. The yield 
p-methylhydroxylamme hydrochloride, calculated on the hydr- 
ylamincMsulphonate taken, is 60—70% of that theoreticallv 
jssible. J 

[The following salts of p-methylhydroxylamine are described; 
p hydrochloride , very hygroscopic crystals, ra. p. 87°; the normal 
ftkte, 2CH 5 0N,H 2 C 2 O 4 , long needles" m. p. 159°; the hygroscopic, 
brmal sulphate, m. p. 130° ; the iterate, m. p. 268°. H. W. 

[Synthesis of y-Aminobutyric Acid from Ethyl Glutaryl- 
minoacetate. Theodor Curtius and Wilhelm Hechtenberg 
[• F. Chem., 1923, fii], 105, 319— 326). — Glutaryl chloride and 
pyl aminoacetate hydrochloride react in boiling benzene solution 
[ give the half chloride, C0Cl-[CH 2 ]g€0-:KFH'CH 2 *C0 2 E^ a thick, 
jpow oil, h, p. 179 — 180°/14 mm., which is converted", on keeping 
[th concentrated aqueous ammonia solution for several days, 
[to the corresponding amide, NH 2 -CO*[CH 2 ] s -CO*NH'CH 2 «CO*NH 2 , 
listening, colourless needles, m. p. 188°. The half -chloride reacts 
jgorously with hydrazine hydrate, giving ethyl hydrazidoglutaryl- 
toumcethydrazide, NH 2 -NH-CO-[CH 2 VCO-NH-CH 2 *CO*NH-NH 2 , 
NI, glistening, colourless leaflets, m. p. 166° (decomp.), dihydro - 
mule, m. p. 190° (decomp.), dibenzylidene derivative, m. p. 220°. 
&e dihydrazide is converted by treatment with nitrous acid in 
jueous solution into the diazide, a thick, colourless, unstable oil, 
tuch reacts with alcohol in ethereal solution to give the diurethane , 
ptening leaflets, in. p. 143°. The latter gives y-aminobutyric 
id (hydrochloride), when hydrolysed by means of concentrated 
[drochloric acid at 100°. W. S. N. 

Resolution of Non-naturally Occurring Amino-Acids and 
jdypeptides. III. Emil Abderhalden and JCiko Goto 
zwnentforsek., 1923, 7, 95 — 105). — Ferments are capable of 
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hydrolysing the amide linking of non-naturally occurring 
<l- x -Amino-octoic arid was prepared by the “ tl “> Wee,, 
ammonia on oc-bromo-octoie acid. It »»*» at ^63—264°. ft 
was converted by the action of and ?-Wm 0 . 

isohexovl chloride, respectively, mto chlormetyl-dl-cL-amm^, 
acid in p. 82—83°, and a-bromisohe-miil-m-u-amm-octOK acid 
in. n. 123°, By the action of alcoholic ammonia these halogonated 
acids gave the dipeptides, glycyl-^a-amiw^oicmd^m. p ^ 
and di^kueyldl ^amino-octoic acid, m. p. Mv . ( lne hydrochlorides 
of the ethyl and methyl esters of a-ammo-octoic acid melt at 

54° and 76 77°, respectively. The formyl derivative of dl-a-amiao. 

octoic acid was resolved by means of brucine, the salt of d-formyh 
amino-octoic acid separating first, and giving on hydroljw 
hot .amino-octoic aad , m. p. -76, a> ' d W 
mother-liquors d- oc.-ainhio-odoic acid ^ was eventually ^ obtained 
having fal -f- 12-28°. Bv the action of yeast on dha-amino-octoic 

acid the dextrorotatory component was selectively utilised, leaving : 
a slight preponderance of the 2-form. The dipeptides glycyl-fc 
amino-octoic acid and d/deueyl ^-a-amino-octoic acid were sub- 
mitted to the action of yeast press juice with suitable buffering. 

In the former case d-x- amino-octoic acid and glycine were isolated, 
and in the latter 2-leucine with a trace of d-x-amino-octoie acid. 

H. K. 

Resolution of Non-naturally Occurring Racemic Amino- 
acids by Ferments. III. Emil Abderhaldm and Museum 
TasaKa ( Fcrmentfomh , 1323, 7, lSS-lo^.-a-fmnonijni* 
acid was combined with chloroacetyl chloride, yielding ettw- 
TLamidomyridic arid, m. p. 205'. The rcacta P r«e * 
better if the ethyl ester (2 molecules) is coupled with cMoioarfyl- 
chloride in chloroform solution. Ethyl wwnmmMt 
chloride melts at 83°, the methyl ester hydrochkmie at lOo ,aU» 

Sl'annioi rt 3I' into the dipeptt, 

VSSSS^^ 

STwhicrjdeCdl 

Mter acid forms an acidchlfde on "t ivith thio^UWo* 
By the action of yeast on d/i-aminomyns Yeast press jw* 
rotatory acid "'as obtained of doubtful pun J* , , ? w with 

was allowed to act on the dipcpt.dcs mentioned above W % 
inconclusive results. 

Synthesis of Methyl ^Methylaminopropene-a-ca^oxy^ 

iXm:®coie. o 

{Butt. Soc. Aim, 1923, M. ». „ 8 nethylamine in «* 

acetoaeetate is agitated with /0 0 , ^ ^ p. (JO'O, a 

cold methyl &.rnelhyhminopropem-u.cartmylaK, K1 d, 

omed if is' hydrolysed ,W 

and this reaction may be used for its tst.raauo 
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the hydrolysis is carried out without the application of heat (about 
twenty-four hours are required) to avoid loss of methylamine. 

H. H. 

a S-Diamino-y-valerolactone and a New Synthesis of 
Hydroxyproline. Wilhelm Thactbe, R. Johow, and W. Tepohl 
{Ber., 1923, 56, [5], 1861—1866; cf. Leuchs, A., 1905, i, 545).— 
Ethyl chlorovalerolactonecarboxylate is transformed by aqueous 
ammonia (25%) int-o %-amim-y-iakrolactone-z-mrboxylamide, 
C Q <C H(C° NH 2 ) ^ ^ , rectangular plates, m. p. 176— 

178°. It is converted by barium hydroxide solution into the 
corresponding free acid, which could not be obtained in a completely 
homogeneous condition; its constitution is deduced b^ its trans- 
formation with loss of carbon dioxide into the oxypiperidone, m. p. 
144—145°. The aqueous solution of the acid is treated with 
bromine and subsequently heated until evolution of carbon dioxide 
ceases, whereby z-bromo-h-amim-y-vakrolactone hydrobromide, 

g^ X3H.CH s -N14.HBr. m. p. 215-216°, is obtained. The 

latter substance is transformed by water and silver oxide into 
-jf-hydroxyproline. 

Bromination of aminovalerolactonecarboxylamide dissolved in 
water or glacial acetic acid leads to the production of the ladone 
of 3 - b romo-5 - hydroxyp iperidone-3-carboxylic acid 
CO IjfH (annexed formula), m. p. 240° (decomp.), 
BrO'CHg'CH’CHo which is converted by concentrated alcoholic 
CO — 0 ammonia into ctZ-diam inovalerolactonecarboxyl~ 

amide, m. p. 215—220° after be- 

coming changed at 200°. Treatment of the latter substance with 
sodium hydroxide solution gives an acid, C 6 H 14 0 6 N 2 , needles, 
m. p. 210- — 212°, which is either the corresponding carboxylic 
acid (+2H 9 0), or, possibly, a-carboxy-a^-diamino-y-hydroxy- 
valeric acid (-j-H 2 0). When warmed with dilute nitric acid, it 

yields zl-diamim-y-mkrolactone, a 

viscous liquid which readily absorbs atmospheric moisture and 
carbon dioxide; it is characterised as the corresponding nitrate , 
C 5 Hi 0 O 2 N 2 ,2ENO 3 , rectangular plates, m. p. 153 — 155°, the hydro- 
chloride, C 5 H 10 O 2 N 2 ,2HCl,H 2 O, rhombic plates, m. p. 239— 240°, 
and the carbamide derivative. slender needles, m. p. 

204-206°. 

Ethyl chlorovalerolactonecarboxylate is converted by guanidine 
in boiling alcoholic solution into the compound , C 7 H 9 0 3 N 3 , slender 
needles which have no definite melting point. H. W. 

The Fission of Polypeptide Esters by Lipase. Emil Abder- 
halden and Alfred Alkeb, ( Fermenlforsch 1923, 7, 77 — 
84).— Attempts to resolve polypeptides by selective hydrolysis of 
ft® esters by lipase were not successful. Glycyl-dl-leucylgtycine , 
prepared by the action at 37° of 25% ammonia on chkroacetyl 
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dl-leucyiglycine (m. p. 127 — 137°) decomposes at 227° and g}y es 
a weak biuret reaction. Its ethyl ester was amorphous, dl -Leucvl 
glycylAVkucylglycine, m. p. 235°, was prepared by the action 0 f 
ammonia on dl-oL-bronwiaohexoylghjcyl-dldeucylglycine^ m. p. 1950 
(decomp.). The former tetrapeptide gave an intense red biuret 
reaction. Its ethyl ester was amorphous and gave a rose-coloured 
biuret reaction. Lipase failed to hydrolyse either of these esters 

H. K. ‘ 

Glutathione. IV. Constitution. Juda Hirsch Quastel 
Corbet Page Stewart, and Hubert Erlin Tunniclifpe (Bio- 
chem . J. y 1923, 17, 586 — 592).— The following evidence is p ro . 
duced in support of the formula 

SH‘CH 2 -CH(C0 2 H)-NH*C0‘CH 2 *CH 2 -CH(NH 2 )*C0 2 H. 

When the free amino -group of the compound is condensed with 
2:3; 4-trinitrotoluene, the resulting compound on hydrolysis 
yields cysteine, but not free glutamic acid. On replacing the free 
amino-group of glutathione by a hydroxyl group, a-hydroxv- 
glutaric acid is obtained on hydrolysis. Oxidation of glutathione 
by hydrogen peroxide yields succinic acid only after hydrolysis 
of the oxidation product, thus demonstrating which carboxyl group 
of glutamic acid is condensed with the amino-group of cysteine 

s. s. i 

Synthesis of (3-Alanine from Ethyl Succinylamidoacetate. 

Theodor Curtius and Wilhelm Hechtenberg (J. pr. Ckem.. 
1923, [ii], 105, 289 — 318).— The action of an excess of hydrazine 
hvdrate on ethyl succinvlamidoacetate gives hydrazidosuceinyl 
glycimhydrazine, NH 2 -NH*CO-fCH 2 ] 2 -CO‘NH-CH 2 -COuN T HvNE 2) 
colourless, anisotropic tablets, m. p. 167° (decomp.). If the 
materials are not well cooled during the reaction, a compound, 
m. p. 210°, is also formed. The dihydrazide forms a dikydro- 
chloride, needles, m. p. 174°, a dibenzylidene derivative, tablets, 
m. p. 218° (decomp.), and a diisopropylidene derivative, m. p. 174". 
The action of sodium nitrite on a cold hydrochloric acid solution 
of the dihydrazide (dihvdrochloride) gives azidosuceinyJghjc'mazide, 
N 3 -CO‘[CH 2 ] 2 ‘CO«NH'CH 2 «CO-N 3 , white, glistening leaflets, which 
is converted by warming with alcohol in ethereal solution into the 
corresponding diurethane , small, colourless, anisotropic prisms, 
in. p. 150 — 152° (decomp.). The hydrolysis of the latter by heating 
at 100° with alcoholic hydrogen chloride solution does not gne 
ethyl (3-ami nopropionate, but a product which reacts with benzene- 
sulphonyl chloride to give a compound , m. p. 125 — 1-7° ; this res 
is not due to decomposition of the expected amino -ester, since s 
is unaffected by alcoholic hydrogen chloride at 100'- However, 
ethyl (3-aminopropionate hydrochloride is produced by hydro ys g 
the urethane, using aqueous hydrochloric acid, although the yv 
never exceeds 30% of theory. It was expected that the hy / 
of the above diazide, by means of boiling alcoholic ny 8^ 
chloride, would give formaldehyde ammonia, carbon diosi 
(3-aminopropionie acid (cf. Curtius and Sieber, A., 1J- ■ » * e( j 
but hydra zoic acid, succinic acid, and aminoacetic acia a 
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instead. The action of. aniline on a freshly prepared, ethereal 
solution of the diazide gives a small quantity of a crystalline sub- 
stance, m. p. 195 > perhaps the normal dianilide, together with the 
semi-inverted diamlide, colourless prisms, m n 292 904° 

N .C0'[(’H 2 ] 2 -CO'XH'CH 2 -CO-N 3 4-2KH 2 Ph= *' 

NHPh*CO»NH-[CH 2 ] 2 *CO*NH’CH 2 *CO*NHPh -f-N*H 4-N, 

The constitution of this diamlide follows, since it gives aniline 
aminoacetic acid, and phenyl- [3-carbamidopropionic acid’ 
NHPh-C0-NH*CH 2 ‘CH 2 -C0 2 H, when hydrolysed by heating at 
100° with concentrated hydrochloric acid. The cyclic carbimide , 




slender, white needles, m. 


p. 93° 


(decomp.), is obtained by boiling a carbon tetrachloride solution 
of the diazide ; it is very readily converted by the action of heat, 
even during its preparation, into an amorphous, infusible substance! 
The freshly prepared carbimide readily reacts with ethyl alcohoi 
to give the analogous urethane, colourless prisms, m. p. 124°, and 
not the diurethane, in. p. 150—152° (decomp.) (above). It is 
evident that the cyclic carbimide is formed by isomeric change 
from the open-chain isomeride, CO.*N‘CH 2 ‘CH 2 -CO-NH-CH 2 *N!CO, 
which is not isolated. The cyclic carbimide reacts immediately 
in carbon tetrachloride solution with aniline or p-toluidine to give, 
respectively, the anilide , a colourless, microcrystalline powder, 
m. p. 183° (decomp.), or the p-toluidide, m. p. 205°. The hydro! 
lysis of the cyclic urethane by means of hot (100°) concentrated 
hydrochloric acid gives (3-aminopropionic acid, as expected, together 
with an infusible, colourless, somewhat insoluble cmpound, long, 
tabular crystals, which is converted into (3-aminopropionic acid 
by further heating with acid at 110°; moreover, this compound 
is not isolated if the original hydrolysis is conducted at this tem- 
perature. 

Ethyl i\ T -succinylam idoacctate is formed when succinyl chloride 
reacts with the hydrochloride of ethyl aminoacetate, but if the 
free ester is used, the product is ethyl succinyldiamidoacetate. 
Ihis reacts with cold hydrazine hydrate to give the dihydrazide , 
^H 4 (CO*NH*OH 2 ’C0 2 Et) 2 , glistening tablets, m. p. 22 0°, which 
gives a dibenzylidcne derivative. If the condensation with hydr- 
azine hydrate is carried out in alcoholic solution, a flocculent 
m ' P* * s P r °duced, which gives a compound, m. p. 
^ reac tion with henzaldehyde. 

The dihydrochloride, m. p. above 270° (colourle# tabular crystals), 
of ethylenediamine is produced by keeping a hydrochloric acid 
solution of the diazide of succinic acid, formed by diazotising the 
dihydrazide. When the diazide is boiled in chloroform solution, 
wtylenedicarb imide, C 2 H 4 (N!CO) 2 , b. p. 7o°/25 mm, or 105° /50 mm., 
is produced, from which the known diurethane is formed by warming 
anhydrous ethyl alcohol. The dicarbimide readily reacts 
™ Wa ter, giving carbon dioxide and ethylenecarbimide, together 
a small quantity of a compound ( ? C 6 H 7 0 2 N 3 ), smali, thin, 
e ongated, felted prisms, m. p. above 300°, which is also formed 
Men the dicarbimide is kept in contact with moist air. The 
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dicarbimide reacts in carbon tetrachloride solution with aril' 
to give elhyknedipkenylcarbamide, C 2 H 4 (NH , CO*NHPh) 2> 
m. p. 245° (decomp.). The action of aniline in ethereal soluti §l 
on the diazide gives the dianilide of succinic acid. tV. S. 

The Constitution of Carbamides. XV. A Delicate and 
Trustworthy Test for the Recognition of Cyanic Acid 

Alphonse Werner (T., 1923, 123, 2577—2579). ‘ 

Substituted Biurets and Allophanic Eaters. H EIma{1 
Biltz and Arnold Jeltsch (J5er., 1923, 56, [5], 1914 — 1926) — 
Up to the present the systematic preparation of alkylated biurets 
has not been effected. It can be accomplished by the action of 
ammonia or amines on allophanic esters, which may be prepared 
from carbamides and chloroformic esters or from carbamic esters 
and carbamyl chloride. A second method depends on the action 
of alkylcarbimides on carbamides, reaction occurring initially at 
the primary amino-group. The new biurets closely resemble in their 
behaviour those described previously. The action of nitrous 
acid leads to the introduction of the nitroso -group at the terminal 
secondary nitrogen atom. Treatment with acetyl chloride causes 
the introduction of an acetyl group at a terminal nitrogen atom- 
it has not been established whether the change occurs at the 
primary or secondary amino-group. 

It is proposed to distinguish the terminal nitrogen atoms by 
the expression iV", whereas the intermediate atom is designated A™. 

Ethyl ailophanate, m. p. 190 — 191°, and methyl allophanate, 
m. p. 208°, are prepared from carbamide and the requisite chloro- 
formic ester according to the method of Dains and Wertheim (A, 
1921, i, 61). Methyl N" - m ethyhllopha nate, from methylcarbamide 
and methyl chloroformato at 110—115°, has m. p. 163°. Methyl 
N mt -? nUhylallophanate, indistinct leaflets, in. p. 146°, is prepared 
from methyl methylcarbamate and carbamyl chloride; it is trans- 
formed by ammonia into m-methylbiuret. M ethyls™ 'tlhyMo- 
pkanate, m. p. 160 — 161°, is prepared in a similar manner to the 
corresponding methylallophanate ; it is converted by aqueous or 
alcoholic solution of ammonia or ethylaraine into ammonium 
H^-ethylalfopkanaie, m. p. 226 — 228°, and dhyUirmnomum N^* 
etkylaUophanate, m. p. 222 — 223°, respectively. Phenylurethane 
and carbamyl chloride yield ethyl N " l *-phenylallophamle, short, 
four-sided prisms or ihombic plates, m. p. 184°. Attempts to 
cause interaction %etween urethanes and dimethylcarbamyl chloride 
or between chloroformic esters and s- or a.s-dimethylcarbamide a 


100° were unsuccessful. 

<i>‘Methylbiuret is prepared from allophanic ester and aqueous 
methylamine (33%) at 100° from methyl A 7 --methylallopb» 
and ammonia or from carbamide and raethylcarbimide , 1 ■ , 
in. p. 167 — 168 b w-*Y ilroso^-methylbiuret forms minute crysts i, 
decomp. 139-140°; it is decomposed by warm water 
ance with the equation : NBL*CO*NH*(X)*NMe*^ t.Jul. 

CO(N H 2 ) 2 -f- C0 2 *f N 2 -fMeOH . AcetyU-methylbiurd, from ) 

biuret and acetyl chloride at 100°, has m. p. 212 . 
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(u-Ethylbiuret is readily prepared from aqueous ethylamine and 
! methyl (but not ethyl) allophanate; it has m. p. 154° (cf. Pickard, 
iAllen, Bowdler, and Carter, T., 1902, 81, 1572). «>~Nitroso- 
^ethylbiuret forms small, flat prisms, m. p. 119—120° (decomp.), 
i whereas acetyl- w-ethylbiuret crystallises in four-sided, oblique 
prisms, m. p. 160—162°. 

The action of dimethylamine on methyl allophanate leads to 
the formation of fl^-dimethylcarbamide, m. p. 180°; dimethyl- 
carbamyl .chloride could not be caused to react with carbamide, 
methylcarbamide, or 5-dimethylcarbamide. 

oxi)' ‘Dimethylb iuret, long, four-sided, flattened prisms, m. p. 
152—163°, is prepared from methyl A 7w -methylaIlophanate and 
methylamine or from methylcarbamide and methylcarbimide. 
Q.tfUroso-iow-dimetkylbiuret, short, slender prisms, decomp, about 
108°, ww'-dintiroso-iotD ' -divnethylbiuret, yellow, four-sided prisms, 
decomp. 94°, and w-aMiyl-wi'-dmethylbiuret, minute crystals, m. p. 
216—217° (decomp.), are described. Attempts to prepare aW-tri- 
■methylbiuret from methyl A T “-methylallophanate and aqueous 
dimethylamine led to the production of cw-dimethylcarbamide and 
methylcarbamide. Ethylcarbamide and ethylcarbimidc at 100° 
yield a substance, leaflets, m. p. 191°, in place of the 

expected ww'-diethylbiuret. 

ms -Methylbiuret, colourless, four-sided prisms, m. p. 189°, is 
prepared from methyl A Vj -methylalIophanate and aqueous 
ammonia at 100° ; it does not yield a nitroso-compound. w- Acetyl- 
ms -methylhiuret forms indistinct crystals, m. p. 280°. Attempts 
to prepare w-ra^-dimethylbiurefc from methyl A w, -methyIallo- 
phanate and methylamine or from carbamyl chloride and 5-dimethyl- 
carbamide did not lead to the desired result ; the action of cyanic 
acid on a solution of s-dim ethylcarbamide in chloroform give a 
substance, C 4 H 8 0 3 N 2 , m. p. 189 — 190°. 

The preparation of ms -ethyWiuret is beset with difficulty owing 
to the ready hydrolysis of A 7ffW -ethylallophanic esters by ammonia 
and amines, but, under certain conditions, it may be obtained from 
the methyl ester and aqueous ammonia ; it crystallises in mono- 
clinic or triclinic plates, m. p. 178 — 179°. lo-Acetyl-ms-etkylbiuret 
forms lustrous, hexagonal platelets, m. p. 228 — 230°. w-ms-J) i- 
cthylbiuret could not be prepared from methyl A 7m, -ethylaIlo- 
phanate and ethylamine since hydrolysis of the ester could not be 
avoided. 

ms ’Phenylbiuret, leaflets, m. p. 192°, is readily prepared from 
ethyl iV^-phenylallophanate and concentrated aqueous ammonia 
at 100°. w -Methyl-w* -phenylbiuret, coarse, four-sided prisms, m. p. 
172 — 173°, is obtained from methylcarbamide and phenylcarbimide 
at 120—130°. 

5-Dimethylcarbamide and methylcarbimide at 100° yield 
w-ms 'V -trimethylbiuret, long, slender, colourless needles, m. p. 
125 — 126°. The microcrystalline dinitroso- derivative, decomp. 102°, 
and the monoacetyl compound, m. p. about 165°, are described. 
Corresponding attempts to prepare w-ww-w'-triethylbiuret were 
Unsuccessful. * H. W. 
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Some Complex Thiocyanates of Bismuth. A. Pacie,,. 

and N. FoA (Qazzetta, 1923, 53, 526 — 531).j-The addition of 
potassium thiocyanate solution to bismuth thiocyanate 

*• . - - 11 ...A! ...LI ,.V. infllnntoci +Vir. t 


yields an orange-red coloration, which indicates the formation of 
the complex ion Bi(CNS) 0 '". This indication is confirmed (1) u 
the existence of a series of salts capable of representation by [ 
common scheme, this holding for the salt of cobalt, which exhibits 
a marked tendency to the formation of complex ions; (2) by the 
comparative stability of these salts towards the hydrolysing action 
of water, and (3) by the migration of complex bismuth-ions towards 
the positive pole in solutions of the salts. It seems probable that 
solutions of bismuth thiocyanate in thiocyanic acid contain bi s . 
muthothiocyanic acids of the formula HBi(CNS) 4 in concentrated 
solutions or H 3 Bi(CNS) 6 in dilute solutions ; the structure of bismuth 
thiocyanate may be regarded as BiBi(CNS) 6 . 

Bismuth zinc thiocyanate , Zn 3 [Bi(ChiS) 6 ] a , forms large, non-hygro- 
scopic orange-red crystals: bismuth cobalt thiocyanate , 
Co 3 [Bi(CNS)J 2 ,15H. ? 0, 

reddish-brown crystals ; bismuth nickel thiocyanate, 
Ni 3 [Bi(CNS) e ] 2 ,10H 2 O, 

a greenish -yellow, crystalline mass becoming brownish-yellow when 
pounded; bismuth vanadyl thiocyanate , (VO) 3 [Bi(CNSU 2j 7H 2 0, a 
reddish-violet powder; bismuth iron thiocyanate, FeBi(CNS) 6( 
lustrous, green crystals ; bismuth thallium thiocyanate, TlBijCNS),, 
red crystals, giving an orange-red powder. T. H. P. 

Methylenebismalononitrile and Hexacyanopentane and 
their Behaviour towards Hot Water. Orro Diels and Bruno 
Con* (Ber., 1923, 56, [B], 2076 — 2082). —A further investigation 
of the condensation of formaldehyde with malononitrile (cf. Diels, 
Gartner, and Kaaek, this vol., i, 25). 

It has not yet been found possible to isolate the primary product 
of the action of formaldehyde on malononitrile in the presence of 
piperidine, but the production of methylenemalonoiutrile may be 
assumed from the formation of methylenebismalonomtnle (m. p. 
160—180° after softening very sharply at 136—137 , whicJi is 
previously recorded as the melting point), and of pentane^r/;* 
hexanilrile , colourless leaflets, m. p. 226°, decomp. 27o after 
darkening at about 180 5 . The production of the^ substancMex- 
plained by the schemes : CH 2 X-(G\ ) 2 -} _CH 2 (1 nfrHfrXi l 

and CH(CN) 2 -OH 2 -CH(CN) a +CH 2 :C(CN) 2 -> ( CN >^HP| 
Support of this hypothesis is found m the observation i th ■ 
hexanitrile is obtained by the action of hot water on pu . 
enebismalononitrile under definite conditions an \ } . 

taneous evaporation of alcoholic solutions of methy 
nitrile at the atmospheric temperature. rnmulicated 

Methylenehismalononitrile is decomposed m tw0 

manner by hot water, yielding the ammornu _ 290°, 

adds , C lf H L0 0 3 N 4 , small, pale yellow ^ prisms, dec p. 

and Cj^/long. thin prisms, decomp. 293 , 

the constitutions (I) and (II) are 


"The substance 
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« rr n N. is also obtained by the action of hot water on pentane - 

hexanitr ' w ^CH(CO*NH 2 ) >c . c< CH(CO-NH 2 ) >co j 
CH 3 < CH (CN) ^ ub ^CH(CN) - >tu ' ' 


NH.-CCH 


| -C H <p2' _ > c (CN)-C H 2 , C(CN ) <.Q^>CH‘C°-NH, 


(II.) 


H. W. 


The Sandmeyer Synthesis of Ethyl Chloroimidocarhonate, 
j ^ Formhydroximic Esters as a Step towards Alkyl 

Senates. J. Houbbn (J. pr . Chem ., 1922, [h], 105, 7-26) 
teith E. Pfankuch and K. Kuhling.]— The preparation of ethyl 
V-chloroimidocarbonate is improved by working at twice the 
dilution employed by Sandmeyer (A., 1886, 611). In this reaction, 
8-chloroethylidenedinrethane is also formed, evidently by the 
condensation of ehloroacetaldehyde with 2 mols. of urethane; 
this compound is most conveniently prepared, in 93% yield, by 
Igcntly warming a mixture of 2 mols. of urethane and 1 mol of 
ftfl-dichloro-ether. The corresponding methyl ester, 
CH 2 Cl*CH(NH*C0 2 Me) 2 , 

iorma colourless crystals, m. p. 136°. The action of chlorine on 
an ice-cold, aqueous solution of urethane gives N-dickhrourethane, 
NCI -COoEt, a golden-yellow oil, b. p. 66 -67718 mm., which 
has 2 an extraordinarily penetrating and stupefying odour. It is 
volatile in steam, and dissolves in warm ammonium chloride 
solution. It decomposes potassium nitrite solution, giving a green 
coloration, and liberates iodine from potassium iodide solution. 
On being heated above its boiling point (1477ordinary pressure), 
it decomposes with violence. When kept in alcoholic solution it 
passes into ( 3 -chloroethylidenediure thane . The analogous mdhyl 
ester, NCteC0 0 Me, prepared similarly, is a yellow oil, b. p. 56— 
57721 mm., having properties similar to those of its homologue. 
Ethyl imidocarbonate reacts in alcoholic solution with aniline 
hydrochloride to give a small quantity of s-diphenylcarbarmde, 
together with ethyl phenylimidocarbomte, NPh.C(OEt) 2 , a some- 
what oily, but mobile liquid, b. p. 136-137716 mm., which is 
j readily decomposed by means of dilute mineral acids into aniline and 
ethyl carbonate. The oxime of ethyl formate, dhyl jwvikydr'mmm- 
ate, OH-NICH-OEt, long, colourless needles, m. p. SO , b. p. to— 
77“/15 mm. (slight decomp.), is prepared by the action of free 
hydroxylamine on free ethyl imidoformate (both liberated from 
their hydrochlorides bv means of potassium hydroxide) m ice 
cold, aqueous solution, or by the action of hydroxylamine on ethyl 
imidoformate hydrochloride in dry ethereal solution. It readily 
reacts with acetic anhydride, giving the acetate, OEt-CH.JNOAc, 
an oil, b. p. 82717 mm. Methyl formhydroxmmate, needles, m p. 
99—100°, and n-propyl formhydroximinale, long needles, m. p. bi 
,62°, can only be prepared in anhydrous ethereal solution, using^ ee 
hydroxylamine. These three oximino-esters give a transient 
bluish-green coloration with chlorine in carbon rac 
solution, and a slight reddish-brown or reddish-yellow coloration 
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with aqueous ferric chloride solution. Formylformamiin/ 
CHONH-CHiNOH, m. p. 140° (slight decomp.), is prepared T' 
the action of hydrogen cyanide sesquihydrochloride, 2IJCN nip! 
(Claisen and Matthews, Ber., 1883, 16, 311) (1 mol.), on an i 
cold, aqueous-ethereal solution containing 1 mol. of free hydroxT 
amine and 2 mols. of potassium hydroxide. The production f 
this compound is readily reconciled with the formula 1 

chci 2 -nh-ch:nh,hci 

(Gattermann, A., 1898, i, 546), for the sesquihydrochloride, ^ er 
if the latter is derived from Nefs imidoformvl cyanide (A )m 
i, 71), NHICH-CN, it would have the structure ,J 

nh 2 -cci 2 *ch:nh,hci, 

and would give, by the action of hydro xylamine, the isomeric 
known oximidoacetamide, NH 2 *CO*CH!NOH, It seems likelv 
therefore, that Nefs dimeric hydrogen cyanide has the structure 

nh:cH’NC. w. s. x 

Trichloroacetimidomethyl Sulphide. Wilhelm Steixropf 
and Siegfried Muller {Ber., 1923, 56 , [ 2 ?], 1930—1932)- 
Trichloroacetimido methyl sulphide hydrochloride, 
CCl 3 -C(:NH)-SMe,HCl, 

large, rhombic crystals, m. p. 126—129°, according to the maimer 
of heating, is prepared by the action of dry hydrogen chloride on 
a solution of trichloroacetonitrile in methyl mercaptan. It is com 
verted by cold water into a mixture of the $-methyl ester of tri- 
chlorothioacetic acid, CCl 3 *CO*SMe, and trichloroacetimido methyl 
sulphide. The latter substance, a pale yellow liquid, b. p. 93o 0 / 
20 mm., which slowly decomposes when preserved at the atmo- 
spheric temperature, is obtained in the homogeneous condition by 
the addition of the hydrochloride to a saturated, ice-cold solution 
of potassium carbonate in water in the presence of ether. H. W. 


Diallylhydrazine and its Conversion into Tetra-allyltetrazen 
by Dehydrogenation with Azodicarboxylic Ester. Otto 

Diels [Ber., 1923, 56, [5], 1933 — 1938). — Ethyl azodicarboxylate 
appears to be a generally applicable reagent for the conversion of 
disubstituted hydra zins into tetrazens. A tetrazan appears to 
be produced initially which subsequently passes into the tetrazen 
and the hydrazo-ester : 2NK 2 'NH’N(C0 2 Et)*NH*C0 2 Et -> 
2NH(C0 2 Et)*NH*C0 2 Et +NR 2 -N:N*NR 2 (cf. Busch, Muller and 
Schwarz, this vob, i, 864). . 

Methyl hydrazinemonocarboxylate is converted by allyl bromide 
into methyl d iallylhydrazi nemonocarboxylate, N(C 3 H 5 ) 2 , NH*C0 2 Jk ! 
colourless, lustrous needles, m. p. 68°; the corresponding hydro- 
chloride is very hygroscopic. The ester combines with bromine 
in the presence of chloroform to give methyl tetrabromodipropy- 
h ydrazinemonocarboxylate , colourless crystals, m, p. 108 • y 
bromide and ethyl hydrazinemonocarboxylate give a mixture o 
ethyl d iallylhyd raz i nemonocarboxylate , short, lustrous needles, m- P- 
52°, and ethyl nwnoaUylhydrazinemonocarboxylate, a c ^ our , . 

liquid, b. p. 103-/18 1 mm. Methyl 
is converted uy hydrazine hydrate at 150 into as-o 
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k colourless, mobile liquid, b. p. 145°/752 mm,, which is transformed 
A furfuraldehyde into jurfuraldehydediallylhydrazone, a colourless 
jquid, b. p. 108°/2 mm., and by phenylcarbimide into phmyldiaUyl 
\emicarbazide, NHPh*CO*NH*K(C 3 H 5 ) 2 , a colourless, viscous liquid, 
p. 18570-5 mm. Diallyihydrazine is converted by ethyl azodi- 
jarboxylate in well-cooled, ethereal solution into tetra-aUyltetrazen , 
S t (C 3 H 5 ) 2 -N:N-N(C 3 H 5 ) 2 , a pale yellow, mobile liquid, b. p. 113°/ 
152 mm., which explodes violently when heated above its boiling 
joint ; the corresponding picrate and the additive compound with 
nercuric chloride do not crystallise readily. 

Biphenylhydrazine and azodicarboxylic ester give tetraphenyl- 
etrazen and'the hydrazo-ester. 

Phenyhnethylhydrazine is converted by ethyl azodicar bo xylate 
fito diphenyldrmethyltetrazen, m. p. 137°; simultaneously phenyl 
jzide, b. p. 70°/ll mm., and phcnylmethylur ethane, b. p. 116°/ 

| mm., aro produced. H. W. 

} Certain Simple Aliphatic Azo-compounds, F. Abndt, 
jj. Milde, and G. Eckert (Ber., 1923, 56, [If], 1976 — 1984). — Di- 
leihylazodicarbothioamide, NH!C(SMe)-NIN*C(SMe)!NH, is prepared 
y the oxidation of the corresponding hydrazo-compound by 
otassium. ferricyanide in alkaline solution ; it crystallises in 
range-red needles, m. p. 92 — 93°, which can be preserved at 0° 
uring one to two days, but decompose within a few hours at the 
tmospheric temperature. It decomposes violently when heated 
t about 110° into the hydrazo-compound, nitrogen, cyanogen, 
imethyl disulphide, and methyl thiocyanate, in accordance with 
de equations : 2C 4 H 8 N 4 S 2 =C 4 H 10 N 4 S 2 -j-N 2 4-C 2 N 2 -f SMe*SMe and 
C 4 H.N 4 S 2 =C 4 H 10 N 4 S 2 -i-N 2 -f2Me*SCN. It is immediately dis- 
ced by dilute mineral acids with the formation of colourless 
jlutions which do not evolve gas and contain mainly the hydrazo- 
)mpound. The course of the action has been more fully investi- 
ated by using the azo-hydrochloride , C 4 H 1(J N 4 S 2 C1 2 , a reddish-brown 
ibstance which rapidly becomes white when exposed to moisture, 
t is thereby decomposed into the hydrazo-hydrochloride, urazole, 
lethylsulphonyl chloride, ammonium chloride, and the hydrochloride 
f the methyUulphone of dithiourazole dimethyl ether in accordance 
ith the scheme: 6C 4 H 8 N 4 S 2 ,2HCl+6H,0=4C 4 H ip N 4 S 2 ,2HCl+ 
6 Hg02N 3 S3,HCl-fC 2 H 3 O 2 N3-fMe-SO,Cl-b2NH 4 CL The methylaul 

hone of dithiourazole dimethyl ether, ?^^^ e |^>N-S0 2 Me, m. p. 102°, 
N.C(S3ie) 

1 readily prepared from dithiourazoledimethyi ether and methyl- 
dphonyl chloride in ammoniacal solution. 

Methyl hydrazoditkiocarboxylate, SMe-CO'NH'NH-CO-SMe, needles, 
i- p. 173°, prepared from hydrazine and methyl chlorothioformate, 
oxidised by nitric acid (60 — 66%) to the corresponding aso-ester, 
iH 6 0 2 N 2 S 2 , lustrous, orange -red needles, m. p. 69°, which is 
stable at the atmospheric temperature. It is decomposed by 
in accordance with the schemes : SMe-CO-NIN*CO*SMe > 
eS-SMe+N 2 +2CO or ^ MeS-CO*CO-SMe+N 2 . (Methyl dithio- 
‘< a Jate i d, yellow, crystalline pow r der, m.p. 80°, b. p. 2187760 mm., 
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is also prepared from oxalyl chloride and methyl mercaptan i Q th 
presence of anhydrous ether.) Dilute sodium hydroxide s 0 ] u ^ e 
decomposes it instantaneously, giving the hydrazo- ester, dimethvl 
disulphide, nitrogen, and carbon dioxide. ” 

Methyl cMoroihioformate, COCl'SMe, a colourless, mobile, hb! 1 
refractive liquid, b. p. 110°, is prepared by the interaction of Lf 
cooled carbonyl chloride and methyl mercaptan in the presence of 
trace of aluminium chloride. Methyl chlorodithiof ornate, } CSQ-Syfe 
a golden-yellow liquid, b. p. 50 — 52°/15 mm., is prepared in a similar 
manner from thiocarbonyl chloride and methyl mercaptan. H. W 


The Decomposition of Carbamyl Aside, NH^CO-Nj, alone 
and in Aromatic Hydrocarbons. Theodor Curttgs and 

Friedrich Schmidt {J. pr. Chern ., 1923, [ii], 105, 177 — 1981. Carb* 

amyl azide decomposes when heated alone, with the formation oi 
bsocyanic acid and hydrazoic acid, NH!C0-}-N H 1 

the latter gives nitrogen and ammonium azide. Decomposition 
also occurs in the sense of the equation : NH 2 *CON 3 =N j. 
JN t H 2 *COX<, giving a free radicle, two molecules “of which may 
then combine to form azodicarbonamide. The latter is converted 
by boiling with water, whilst working up the product, into hydrazo- 
dicarbonamide. Urazole is also produced, perhaps by the inter- 
action of isocyanic acid with the free radicle to give 

nh,-co-nh-n:co, 


co*nh 

which spontaneously passes into urazole, NHv” 1*\ But perhaps 

LONH 


decomposition is accompanied by rearrangement : NH^CO’Ng^Kj-J- 
NH 2 *N.'CO; this rearranged residue could also combine with 
bsocyanic acid to give NH 2 *NH'CO*NICO, which would then 
isomerise to urazole. The relative merits of these explanations 
remains undecided, although the formation (momentarily) of a 
free radicle seems probable, because a diarylcarbamide is also 
produced if the heating is conducted in a solution in an aromatic 
hydrocarbon, the first product being presumably a monoaryl- 
carbamide, which then suffers rearrangement : NHvCO^-f C 6 H e = 
N 2 +NH</C(>NHPh. Carbamyl azide reacts ■ with boiling ethyl 
alcohol to give urethane and hydrazoic acid. The complex carb- 
amide, (NH 2 *CO*NH‘NH*) 2 (Pellizari, A., 1907, i, 833), gives amino- 

urazole, when heated at 150° with water. 

W. S. K. 


Low Temperature Tar. III. Kranz SchCk, Wmiwi 
Beschmann, and Heinrich Wissebach (Ber., 1923, 56, PJ- 
1967 — 1975; cf. this voL, i, 195, 525).— r rhe phenols and bases 
present in the low temperature tar obtained from the Iflnt nar • 
burg coal in rotary furnaces at a temperature not exceeding 
are described. , tM . , 

The phenols are isolated in the usual manner from the 
perature tars and are subjected to preliminary punnea , 
fractional distillation, thus yielding almost colourless 
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which alter little on exposure to air. The viscosity increases 
rapidly with increasing temperature, but the separation of a solid 
is not observed in any case. They contain small amounts of sub- 
stances containing sulphur and nitrogen, together with very 
unstable products of unknown nature, which, however, are readily 
removed by hot water. Mercaptans are removed by precipitation 
with lead acetate in alcoholic solution. The separation of the 
individual phenols by fractional distillation is exceedingly tedious 
and only completely successful in the case of phenol, whereas the 
higher homologues are almost inextricably mixed. Their isolation 
can only be accomplished by the application of physical and chemical 
methods, which vary from case to case {they are described fully in 
the original). The presence of the following eight phenols has been 
established : phenol, o-, m-, andp-cresols, and 1:3: 5, 1:2 : 4-, 1:3: 4-, 
and 1:4: 2-xylenols. The fractions of higher boiling point have 
not been completely investigated ; they do not appear to contain 
naphthols. 

The bases investigated are derived exclusively from the crude 
light oils of the tar in which they are present to the extent of about 
1% On distillation, the mixture gives the fractions, b. p. 93 — 
150° (18%), 150—200° (27%), and 200—250° (55%). Kesinifiable 
or pitch-like substances or compounds which are readily polymerised 
by acids or alkalis are not present. Pyridine is easily isolated 
from the fractions of lower boiling point. The separation of 
individuals from the fractions of higher boiling point is very incom- 
plete. The identification of the components is therefore effected 
by methods which are suited to each particular case. The pre- 
sence of pyridine, 2-methylpyridine, 2 : 3-dimethylpyridine, 2 : 4- 
dimethylpyridine, 2:4: 6-trimethylpyridine, aniline, quinoline, and 
2-methylquinoline is established. H. W. 

Certain Derivatives of l-Metliyl-A 1 -ci/cfoliexene. S. Namet- 
kin and Anna Jarzev (Her., 1923, 56, [H], 1803 — -1804). — The 
authors have undertaken an examination of the influence of the 
particular agent used in the oxidation of unsaturated hydrocarbons 
on the configuration of the glycol so produced ; the oxidation of 
l-mcthyl-A l -cycfohexene is described. 

1 -Methyl-A 1 -cyctohexene, b. p. 109 — lI0°/753 mm., df 0*8122, 
ft® 1*4503, is conveniently prepared by the action of dilute nitric 
acid (d 1*075) at 100—110° or of sulphuric acid (50%) on 1-methyl- 
c«/cfohexan-l-ol. It is oxidised by benzoyl peroxide in ethereal 
solution (cf. Prileschaev, A., 1910, i, 86, 295; 1911, i, 255, 604; 
1912, i, 633) to l-methylcyclohexene 1 -oxide, C 7 H 12 0, b. p. 137*5 — 
138°/756 mm., df 0*9300, 1*4430, which is converted by water 

at 107 — 110° into cis-l-methylcyc/ohexane- 1 : 2-diol, small, four-sided 
prisms, m. p. 84° (cf. Brunei, A., 1905, i, 869) ; the latter compound 
does not appear to become isomerised by treatment with water 
a t 180°. Jrans-l-Methylcydohexane-l : 2-diol, m. p. 67 , is obtained 
by the oxidation of l-methyl-A^cycfohexene with permanganate. 

H. W. 

7 ? 


VOL. exxiv. i. 
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4-Methyl-A 1 -cyclohexene and certain of its Derivative 

S. Nametkin and Lydia Brussov (Ber., 1923, 56, [B] t igj 8, 
1810). — 4-Methyl-A 1 -cyeJohexene has been frequently degcriW 
previously in the literature, but the products do not appear ? 
have been homogeneous; the pure substance, b. p. i 09 .e^ 
102*7°/772 mm., df 0*8001, a' 20 1-4419, is prepared by the suceeT 
sive treatment of 4-mcthylcycZohexane-l-ol with sodium, carbo 
disulphide, and ethyl sulphate, followed by thermal decompose/ 
of the xantkate thus produced. Oxidation of the hydrocarbo 1 
by benzoyl peroxide in ethereal solution leads to the* formation 
of 4-methylcyctohexene 1-oxide, C 7 H 12 0, b. p. 147 — 147*5°/16 mm 
df 0-9364, n 20 1*4473, which is transformed by water at 108-1 
110° into cis-l-mcthylcyclohexaneA : 5-diol, small rhombic crystals 
m. p. 63—64°. tmns-l-MethyfcyclohezaneA \ 5-diol, long needles 1 
m. p. 35 — 37°, is obtained by treatment of 4-methyl.A 1 -cych- 
hexene with cold permanganate solution (1%). The physical 
constants of the diols indicate that in each case a mixture of the 
two theoretically possible cis - and transforms is produced. 

H.W. 

Constitution of Benzene. Bonald Fraser (T., 1923 123 
2712—2713). ? ’ 

Space Formulae of Benzene, Naphthalene, and Anthracene, 

B. Orelkin (J. Buss. Phys , Chem. Soc ., 1923, 54, 493—532).- 
The existing formulae for aromatic compounds are criticised on 
the ground that none of them explains the peculiar ‘'aromatic” 
character of the compounds or the reason why true aromatic 
character is not shown by cyclic compounds with five* or eight* 
membered rings, and an attempt is made to devise a formula 
satisfying the latter requirements. 

In the first place, it is suggested that when an atom containing 
several electrons unites with a hydrogen atom with the formation 
of a ring or “ octet ” of eight electrons, the positive nucleus of 
the hydrogen atom may or may not enter the electronic sphere. 
In cases where the nucleus remains outside the sphere, the new 
compound will readily ionise and exchange the hydrogen atom 
for another atom, as in the example of hydrogen chloride; if the 
positive nucleus is within the electronic sphere the mobility of the 
hydrogen atom is diminished and the compound is less reactive 
or indifferent not ionised), as in ammonia or methane. From 
this argument it follows that a methyl group should be very similar 
to an atom of a halogen, and it is shown from crystallographic 
data that this assumption is justified; thus p-xylene is practically 
isomorphous with the p-dihalogenobenzenes. A double bond is 
described as an arrangement of four electrons disposed at t e 
comers of a square so that the centres of the tw r o atoms can e 
joined by a line perpendicular to the plane of this square an 
passing through its centre ; the instability of the double o° n 
due to the displacement of the electrons necessitated py 
arrangement.* In a triple bond there are six electrons si 
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[arranged *t the corners of a hexagon ; it is clear that free rotation 
Is impossible with these two systems. on 

As regards the benzene formula itself, it is suggested that nf 
the thirty electrons in benzene, twelve are used fo? the union of 
hydrogen with carbon ; another twelve suffice to hold together 
the ring of six carbon atoms, whilst six electrons remain 
;“ free and must assume some symmetrical arrangement within 
the molecule ; this means that they must be disposed at the comers 
of a regular octahedron and one of the axes of this octahedron 
must coincide with the axis of symmetry of the molecule This 
is achieved by disposing the nuclei of the carbon atoms in two 
parallel planes at the corners of equilateral triangles the sides of 
which are not parallel but form an angle of 60°; in other words 
in projection their apices form a regular hexagon. The six electrons 
occupy positions in the centres of the sides of these triangles 
It is shown that taking the distance between two such electrons as 1 
the distances between the centres of the nuclei of two meta-carbon 
atoms is equal to 2 ; that between the ortho-atoms is represented by 
V2,and between the para-atoms by v /6 ;_o r taking the ortho-distanee 

“ !“"*> ; ve h f' e 11™ : 2>=1 : V'2 : V'S, that is, the same as in 
Sachse s formida. The electrons uniting the six-membered carbon 
ong are so disposed that the two electrons forming the ortho- 
bonds occupy two of the corners of a square, the other two corners 
emg also occupied by electrons. This disposition simulates a 
louble linking, but does not constitute one, because two of the 
our electrons are also involved in another similar arrangement. 

Lt is to this that the peculiar character of the aromatic nucleus 
s ascribed, and mathematical proof is given that such an arrange- 
nent is impossible with any number of carbon atoms other than 
m. ine position of the electrons W'hieh unite the hydrogen atoms 
o the nucleus is somewhat difficult to describe without reference 

0 drawings. A formula for naphthalene is constructed by fusing 
f° benzcn ? foraul* in the ortho -position, and a repetition of 
he process leads to that of anthracene and chrysene. 

Jrom these formula- the crystal structure of benzene, naphthalene, 
■na anthracene is deduced and is shown to agree satisfactorily 
nth experimental data. The chief objection to the formulae is 
act that benzene should exist in two enantiomorphous modific- 
[i°ns, but it is suggested that- the lack of symmetry in the new’ 
Mina may be insufficient to cause rotation of polarised light. 

G. A. R. K, 

Diamond- and Graphite-structure in Organic Compounds. 

uth^ EICHEE vr.Chem., 1922, [ii], 105, 350— 354).— The 

1 or j^aces a connexion between the structure of diamond and 

graphite, and the phenomena connected with the ethylation 
oenzene, and the phenylation of ethane. W S. N. 

Additive Compounds of Aluminium Chloride with Hydro- 

109??’ A; Schleicher [with E. Buttgenbach] (J. pr. O hem., 

* LuJj 105 , 355 — 360). — Bv the action of aluminium chloride 
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on a mixture of benzene and ethyl bromide, a yellow oil is obtain 
one fraction of which has b. p. 135 — 138712 mm. (slight decoinn, i 
The oily product formed by heating aluminium chloride with heu 
ethylbenzene at a temperature not exceeding 90° is less easily 
attacked by water than aluminium chloride itself. These results 
it is claimed, prove the existence of additive compounds of alumini^ 
chloride with triethylbenzene and hexaethylbenzene, confirming 
the conclusions of Gustavson (A,, 1905, i, 696). W. g ^ 

The Refractometric Behaviour of Cymene from Sulphite. 
Cellulose Liquors. A. Karvonen ( Ber ., 1923, 56, [. B ], 1824- 
1828).— The author notes the many discrepancies between the 
published values for the refractive index and the density of cymene 
from various sources. He therefore submits p-cymene from the 
sulphite liquors of the Finnish cellulose industry to severe chemical 
and physical treatment, finally washing with strong sulphuric 
acid and distilling over sodium. In this way, nine samples are 
obtained, b. p. 174‘8°/746*o mm., with n§ between H9032 and 
1-49089, mean 1-49060, and df 0-85668—0*85704, mean 0*85688. 

H.H. 


The Aryl and Alkyl Sulphonamides. Percival Walter 
Clutterbuck and Julius Berend Cohen (T., 1923, 123, 2507- — 
2515). 


Hydrogenated Polycyclic Ring Systems. II. The Stereo- 
isomerism of Dici/clohexane. Walt her Schrauth and Ktjbt 
Gorig ( Ber ., 1923, 56, [£], 1900— 1006). — In a recent theoretical 
paper, Mohr (A., 1919, ii, 229) has considered the stability of the 
cyc/ohexane ring and has shown that the number of known iso- 
merides is readily explicable by means of Sachsc’s model (in which 
the carbon atoms do not lie in one plane) if, at the same time, a 
free or only partly hindered rotation is assumed. For the estab- 
lishment of the theory it is necessary that cyc/ohexane itself or 
one of its monosubstituted products should be Isolated in at least 
two isomeric forms. The problem appears to be beset with un- 
explained difficulties in so far as simple derivatives are concerned. 
The authors have therefore directed their attention to compounds 
containing a second ring, and bring forward evidence of the 
existence of at least three dicyc/ohexanes. 

The action of phosphoric oxide on a mixture of eyemexml ana 
phenol leads to the production of a mixture of p-cycjohexylpheno, 
slender needles, m. p. 130°, b. p. 165°/15 mm., and o-cyc^ 
ne- idles! m. p. 57°, b. p. 147°/17 m 
the former compound in the presence of a nickel catalyst 
220° yields a mixture of cfa-jMsyctak^^ 
m. p. 105°, b. p. 159°/20 mm., and 

m. p. 83 — 84°, b. p. 157-158°/20 mm. o-cycloHcxykycm^ 
has P b. p. 273-274-57750 mm, df O-^So and app^ ^ 
a spatial configuration of the carbon skeleton din g 
of the compbund described in the literature^ 

The action of zinc chloride on the two forms of p y 
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cvciohexanol yields cyclohexyl^-cyclohexem, b. p. 236—237-5°/ 
7o5 mm., which is hydrogenated to dicyc/ohexane, b. p. 227— 
228° /750 mm., the compound being identical with that described 
by Wallach. On the other hand, o-cycfohexylcycfohexanol does 
n0 t yield a homogeneous hexene, the physical properties of the 
product appearing to be subject to uncontrollable factors. Hydro- 
genation of the material gives two different dicyclohexanes which 
have b. p. 219-5— 221*5°/750 mm., df 0*8809, nj » 1-47758, and 
b. p. 235 — 237°/750 mm., df 0-8818, 147795, respectively. 

The variety b. p. 235 — 237°/750 mm. appears to be the stable 
form, since it is unchanged by light or by energetic transforming 
agents. The remaining isomerides are transformed by warming 
with aluminium chloride or by protracted exposure to light into 
a mixture of the three forms, in which that of boiling point 235— 
237°/750 mm. predominates. 

Evidence is brought forward to show that the hexene derivative 
mentioned previously can also exist in a labile form, b. p. 231-5 — 
232-5°. H. W. 


Stereoisomerism among Derivatives of Diphenyl. E. E. 

Turner (Nature, 1923, 112, 439).— The possibility of the exist- 
ence of a stable para-bond in benzene and diphenyl derivatives 
suggests that any 2 : 2'-derivative of diphenyl should be capable 
0 pt? *eu °f optical activity on the basis 

_ _\prr of the annexed formula (cf. 

NrTrrFT/ K Kenner and others* T., 1922, 
kalaal 121j 6l4> etc), p our asym- 
metric carbon atoms exist also in the isomeric dinitrobenzidmes 
and some of their derivatives (Brady and McHugh, T., 1923, 123, 
2047). although none are known to exhibit optical activity. 

A. A. E. 


Stereoisomerism among Derivatives of Diphenyl. J . 

Kenner (Nature, 1923, 112, 539— 540).— Although the formula 
considered by Turner (preceding abstract) contains four asym- 
metric carbon atoms, it does not demand the existence of a corre- 
spondingly large number of stereoisomeric forms of 2 : 2 , -derivatives 
of diphenyl. The respective distributions of the groups attached 
to the pair of asymmetric carbon atoms in either benzene nucleus 
are not mutually independent, so that only one asymmetric atom 
in each nucleus is effective as a source of stereoisomerism. 

A. A. E. 

The [Crystal] Lattice of Triphenylmethane. H. Mark and 
K. Weissenberg (Z. Physik, 1923, 17, 347—350). Contrary to 
ithe conclusion of Becker and Rose (this vol., i, 550), the authors 
find, by Rontgen-ray analysis, that 8 molecules, and not 3, are 
contained in the elementary crystal cell of the stable crystalline 
modification of triphenylmethane. The respective lengths of the 
sides of the cell are : a, 15-16 A. ; 5, 26-25 A,; c, 7-66 A., in agree- 
ment with values of the axial ratios deduced from goniometnc 
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crystallographic measurements and with the results of Tr,, . 
(this vol., i, 329). J. g. 

The [Crystal] Lattice of Triphenylmethane. Karl Bp 
and K. Rose (Z. Physik, 1923, 17, 351—352).— The authors , 
to criticism of their results by Mark and Weissenberg (pree^* ^ 
abstract), and remark that possibly the crystals of trinlT r 
methane investigated by themselves possessed hexagonal synL t ' 
The question as to whether the different conclusions original' 
the existence of different crystalline modifications of Jjmhe ? 
methane is to be settled by a mutual interchange and r‘ - 


ation of the crystals employed. 


S. G. T. 


Hydrogenated Polycyclic Ring Systems. III. Perhvdm. 
9 : 10-benzophenanthrene. Walther Schrauth and RnT 
Gorig (Ber., 1923, 56, [B], 2024-2027).-The author has™ 
viously expressed the opinion that the carbohydrates of plants 
during their life, and more particularly during the formation of 
coal, give a primary condensation product which contains the 
carbon skeleton of 9: 10-benzophenanthrene. The preparation of 
perhydro-9 : 10 -benzophenanthrene has therefore been effected- 
it is possibly identical with the compound prepared bv Will! 
statter and Kalb (A., 1922, i, 989) by the reduction of lignin 
cellulose, or sugar with phosphorus and! hydriodic acid. ’ 

The action of phosphoric oxide on a mixture of o-c^cfohexyl- 
cyc/ohexanol arid phenol leads to the formation of 1 -o-di'cydo- 
hexyl-2- phenol, needles, b. p. 220 — 224°/14 mm., m. p, 112—115° 
together with a residue, ra. p. 86 — 87°, which greatly resembles 
colophony. The phenyl Is reduced by hydrogen in hexahydro- 
toluene solution in the presence of a nickel catalyst to l-o-tftcyclo- 
hexyfoyQ\ohexane-2-one, a colourless, very viscous liquid, b p 
/v 212—214714 mm., df 0-9874, which solidifies when 

I | cooled to a glassy, non -crystalline mass. Treatment of 

l L yv the ketone with zinc chloride at 180° yields A® 

i y ) de.cahydro - 9 : 10 -benzophenanihrene, a colourless liquid, 

■ / J b. p. 186 — 188'5712 mm., df 0-9518, which is hydro- 

j | genated in the presence of a nickel catalyst to per- 

l J hydro - 9 : 10 -benzophenanthrene (annexed formula), a 

'' colourless liquid, b. p. 175 — 176°/7 mm., df 0-9425, 

1-51959. H. W, 

The Hydroferrocyanides and Hydroferricyanides of the 
Organic Gases. II. Wiluam Murdoch Cumming (T., 1923, 
123, 2457-2464). 


The Utilisation of Monomethylaniline in the Production 
of Tetryl [2:4: 6-Trmitrophenylmethylnitroamine]. Thomas 

Joseph Nolan and Henry W. Glapham {Sci. Proc. Roy- 77 
Soc.. f 1923, 17, 219— 223).— Nitration of methylaniline with mtn 
acid in presence of sulphuric acid gives rise to a considerable amo 
of 2:3:4: 6 -tetranitrophenylmethylnitroamine (in-nitrotetry ? 
addition to tetryl, and since, by hydrolysis, this gives m-hy 1 
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tetryl, which reduces the stability of tetryl, the method is not 
suitable for the manufacture of tetryl. On the other hand, phenvl- 
methylnitrosoamme can be nitrated to give tetryl without the 
formation of any appreciable quantity of wi-nitrotetryl, It is 
necessary to isolate the phenylmethylnitrosoamine and to nitrate 
it in freshly prepared sulphuric acid solution. There appears to 
be an equilibrium between nitrous acid, methylaniline, and phenyl- 
methylnitrosoamine in sulphuric acid solution. Consequently, if 
the nitrosoamine is prepared in sulphuric acid solution, or if the 
nitrosoamine is dissolved in sulphuric acid and time allowed for 
equilibrium to be attained, methylaniline will be present and a 
good quality tetryl cannot be obtained on nitration. E. H. R. 


Catalytic Hydrogenation under Pressure in the Presence 
of Nickel Salts. VI. Nitriles. Julius von Braun, Georg 
Blessing, and Friedrich Zobel ( Ber 1923, 56, [J5], 1988— 
2001 ).— The catalytic hydrogenation of nitriles in the presence 
of nickel salts occurs rapidly and smoothly except in the cases 
of the simpler aliphatic nitriles, in the presence of which the 
catalyst rapidly becomes poisoned. It leads to the production 
of mixtures of primary and secondary, but apparently not of 
tertiary amines, the yields being 80—95% of those theoretically 
possible. Alteration in pressure does not appear to affect the 
course of the reaction; the influence of temperature is not very 
marked and is variable. On the other hand, the effect of solvent 
and of concentration is unusually marked. The total amount 
of reduced product is always somewhat greater in the presence of 
alcohols or ethers than in that of hydrocarbons, and a very marked 
displacement of the yield in the direction either of primary or 
secondary amine can be effected by variation of the oxygenated 
solvent. Increase in concentration in the cases of all solvents 
favours the production of primary base frequently to a very marked 
degree. The primary product of the change is assumed to be the 
compound R’CHINH, which is either reduced^ further to primary 
amine or reacts with primary amine to produce the secondary base 
in accordance with the schemes : 


R‘Ch:nh+nh 2 *ch 2 e 


- R-CH(NH 2 )-NH'CH 2 R-> 
s* R'CH 2 -NH*CH 2 R+NH 3 

^ r-ch:N’CH 2 r+nh 3 -^ 

R-CH 2 -NH*CH 2 Rd-NH 3 . 


The comparatively greater yield of primary amines in more con- 
centrated solution is thereby explained. Confirmation of the hypo- 
thesis is found in the observation that under similar conditions 
the yields of secondary bases from ortho -substituted benzonitriles 
are less than from the corresponding meta- and para-derivatives, 
thus conforming to the expected influence of sterie hindrance. 
Further, if alcohols with a particularly mobile hydroxyl group 
R *OH are used as solvents during the reduction of a nitrile, 
R*CN, in addition to the bases R*CH 2 ’NH 2 and,NH(CH 2 *R) 2 , 
fluxed bases of the type R*CH 2 *NHR' are produced, the formation 
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of which is explained by the scheme: 

R*CH(OH)*NHR' — ► R*CH:NR' — ► R*CH 2 -NHR. 

Hydrogenation is usually effected at 110 — 130°, and is continue 
until further appreciable absorption of the gas does not occur 
The products are readily separated from one another by fractional 
distillation in all cases in which the solvent does not enter into the 
reaction ; where this is the case, the separation of the two secondary 
bases is difficult. 

Acetonitrile and propionitrile are only hydrogenated to a slight 
extent under the experimental conditions. 

Octonitrile gives 7i-octylamine, b. p. 72 — 73°/14 mm. 
chloride , m. p. 198°; phenylihiocarbamide derivative, m. p. 55°) 
and dioctylamine, b. p. 175714 mm. (J hydrochloride , m. p. 238°). • 

7-Phenoxy-tt-butyronitrile yields 5-phenoxybutylamine, b. p 
140 d /12 mm., and di-h-pheiwxybutylamine , (OPh^CH^LNH, a 
colourless, crystalline substance, m. p. 51 52 , b. p. 266 a /15 nun, 

(j hydrochloride , leaflets, m. p. 165°; m^rewo-derivative, m. p. 5Q°; 
the picrate , acetyl derivative, and benzoyl compound could not be 
caused to crystallise). The secondary base is transformed by 
fuming hydro bromic acid to di-h-bromobutylamine hydrobromidt, 
colourless leaflets, m. p. 200°. When liberated from its salt the 
base immediately becomes converted into dipyrrolidinium bromide, 
m. p. 256 — 258°. Catalytic reduction of 5-phenoxy-n-butyro- 
nitrile in the presence of cyc/ohcxanol yields, in addition to the two 
bases iust described, cyc\oke.njl - y-phen oxyh u tyla m ine, 
OPh , [CH 2 ] 4 , NH*C # H 11> 

a colourless liquid, b. p. 177—179716 mm. {picrate, m. p. 110°; 
the hydrochloride is very hygroscopic ; the mfroso-derivative is not 
crystalline). 

‘Benzonitrile yields benzylamine and dibenzylamine, the former 
being very advantageously prepared if decahydronaphthalene or 
amyl alcohol is used as solvent. In the presence of cyctohexanol, 
cyclo hejrylbenzylo/nune f b. p. 14o — 147 /15 mm. (hydrockforiit, 
m. p. 284°; mfroso-dcrivative, m. p. 43°; benzenmlphonyl com- 
pound, m. p. 90°) is also produced ; the yield increases at the 
expense of the simple secondary base with increasing dilution of 
the solution. When ro-methylcyctohcxanol is • used as solvent, 
m-mdkylcyclohexylbenzylajjiine , b. p. 155715 j also pro- 
duced, but the yield is relatively less than that of the oyer 
homologue, doubtless owing to the diminished mobility ol the 
hvdroxvl group; the non -crystalline mtroso-derivative, the ayaro- 
chloride, colourless prisms, m. p. 249°, and the hydrobromide, m.p. 

245 — 248®, are described. , , , , i(yy> 

Hydrogenation of the naphthomtnles is effected at about 190 i,a 
leads mainly to the production of primary amines; it » 
able that the nucleus does not appear to be attacked mn^ ^ 
conditions. at-Naphthylmethylamine has b. p. Ito JU 
hydrochloride, m. p. 262-264“. the jncrate, m . . p..«U 
wbamid* compound, m. p. 216“, the acetyl denvahro, K.W 
needles, m. p. 134“, the t^e^lpAnnyi compound m. ^ 

and x-naphlhylmeihyltrimethylammomvm toduk, lustio 
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n. p. 213°, are described. Di-a-mphthylmethylamine, m. p. 73 — 
74°, yi eIds a hydrochloride m. p. 239°, a -picrate , m. p, 202°, a nitroso- 
ierivative, rectangular leaflets, m. p. 147°, and di-ot-naphthid - 
ne ihyldimeihylammonium iodide, NMeJCE^pH,)^, m. p 209— 
210°. p-Naphthylmethylamine, b. p. 148—149712 mm., m. p. 60°, 
jives a hydrochloride, m. p. 269°, a picrate, m. p. 226°, an acetyl 
lerivative, m. p. 126 , and ^~naphtkyhnetJiyltrimethyla7nmonium 
‘odide, colourless prisms, m. p. 168°. Di^-naphthylmeihylamine, 
n. p. 95°, yields a hydrochloride , m. p. 285°, a picrate , m. p. 126°, ’ 
i mYrOSO-derivative, m. p. 132°, and di-(hnaphthylmethyldimethyl- 
immonium iodide, m. p. 217°. 

The hydrogenation of phenylacetonitrile has been studied under 
raried conditions. (3-PhenylethyIamine and di- (3-phenylethylamine, 
jolourless crystals, m. p. 28— 30 3 , b. p. 195°/18 mm. ( picrate , m. p! 
.50°, m/raso-derivative, m. p. 53° ; phenylihiocarbamide compound, 
n. p. 113°), are*the usual products. In the presence of cydo- 
lexanol, phenylacetonitrile yields also fi-phenylethylcjdokerylaTnine, 
)H 2 Ph’CH 2 *NH*C 6 H n , a liquid, b. p. 163—169713 mm., the 
hydrochloride , m. p. 199°, the sulphate , and the picrate, m. p. 154°, 
>f which are also described. In the presence of benzyl alcohol, 
he only secondary amine which is formed is benzyl^ phenylethyl- 
mine, a liquid, b. p. 186 — I87 a /15 mm. ( hydrochloride , m. p. 254°, 
tifroso-derivative, m. p. 142°; benzoyl derivative, m. p. 123°; 
derate, m. p. 146°). Similarly, in the presence of p-methylbenzyl 
Jcohol, the sole secondary base produced is p -rylyl-^-phenylethyU 
■mine, CH 2 Ph*CH 2 -NH-CH 2 -C 6 H 4 Me, b. p. 191—193714 mm. 
hydrochloride , m. p. 238 — 240°; picrate, m. p. 139 — 141°). 
(3-Phenylpropionitrile is hydrogenated in the presence of deca- 
lydronaphthalene or p-phenylethyl alcohol to y-phenylpropyl- 
mine, b. p. 112 — 114°/18 mm., and di-y-phenylpropylamine, 
i. p. 220 — 22271 8 In the presence of benzyl alcohol, it 

ives also b enzyl-y-phenylpropylam i ne, CH 2 Ph*CH 2 *CH 2 *NH-CH 2 Ph, 
liquid which forms a hydrochloride, m. p. 184 — 185°, and a non- 
rystalline m/mo-derivative. 

o-Toiuonitrile is transformed into o-xylylamine and di-o-xylyl- 
mine, NH(CH 2 , C 6 H 4 Me) 2 , b. p. 190°/16 mm. ( hydrochloride , m. p. 
02°; picrate, m. p. 133°). Di-m-xylylamine , b. p. 189—191714 
un., gives a hydrochloride, m. p. 199°, and a benzoyl derivative, 
l. p. 100°. Di-p-xylylamine, b. p. 220713 mm., solidifies when 
ooledinice. 

a-Tetrahydronaphthjnitrile is reduced in tetrahydronaphthalene 
elution to ar-a-tetrahydronaphthylmethylamine, C^H.pCH^NHg, 

■ p. 150°/14 mm. (yield 70%) and rft-ar- <x4etrahydrona phthylmethyl- 
inine, m. p. 93° ( hydrochloride , m. p. 212°; mYroso-derivative, 
1 . p, 90—9 1°). Similarly, p-tetrahydronaphthonitrile yields 
-tetrahydronaphthylmethylamine, b. p. 147711 mm., and di- 
■ tetrahydronaphthylmet.hylamine , b. p. 265 — 267°/ll mm. (hydro- 
hlmde, m. p. 245°; benzoyl derivative, m. p. 241 — 242°; niiroso- 
ampound, m. p. 76°). The yield of primary amine from the 
•nitrile is much smaller than from the a-compound, whilst that 
f the secondary base is much greater. * H. W. 
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Reductions with Co-operation of Metallic Hydrides. jr. p 
Kindler ( Ber ., 1923, 56, [B], 2063— 2064).— Evidence is a dc2 
to show that cathodic redaction is not entirely attributable to 
cathodic over-voltage but also to the intermediate formation o{ 
metallic hydrides. 

[With 0. Giese.] — The yield of p-phenylethyldimethylamw 
obtained by the electrolytic reduction of phenylacetodimethylamide 
at a lead cathode is greatly increased by the addition of antimonv 
pentoxide or arsenious oxide to the cathode solution ; the action 
is attributed to the formation of arsine and stibine, respectivel? 

H. % 

Slow Formation of a Definite Compound in Mixed Crystals 
Paul Pascal (Compt. rend 1923, 177, 587—589).— When mixtures 
of benzylideneaniline and anisylideneamline are slowly cooled 
a slight cloudiness appears at a temperature (/) just before rapid 
solidification sets in, a similar result being obtaiifcd by slow heating 
of the solidified mixture. By plotting concentration of the two 
components against t , it is seen that they form a c&mpvund (2 ; 1) ( 
m. p. 33-5°, with partial dissociation. Whereas the solidification 
temperature curves are smooth, with a minimum at 21—23°, the 
temperature-concentration curve has a well-defined maximum 
{33*5°), the eutectics lying at 27*5° and 25*5° for 70% and 40% of 
benzylideneaniline, respectively. The cloudiness is apparently not 
due to the formation of an anisotropic liquid. E. E. T. 


New Secondary Bases in the Indene Series. Ch. Cocetgt 

and A. Dondelinger (Compt. rend-., 1923, 177, 536 — 538).— 
1-Bromoindene reacts at the ordinary temperature with aniline 
to give phenylindenylamine , yellowish -brown leaflets, m. p. 74- 
75°. The reactivity of this bromine atom (cf. Grignard and 
Courtot, A., 1912, i, 250) has previously been ascribed to the 
contiguity of the ethylenic linking, but it is now found that Weiss- 
gerber’s 1-chloroindane (A., 1911, i, 623) reacts readily at the 
ordinary temperature with aniline, p- and o-toluidines and xylidine, 
and at 50—60° with m- and p- nit roan ilines, the following compounds 
being so prepared : Phenylindanylamxne , m. p. 40 — 41°, b. p. 202- 
mm r\Jfdi/lind/ini/lamine. m. D. 64 — 65°, Q-tO 


203°/15 mm., p dolylindanylamine, m. p. 64 — 65°, o-iolylin 
amine, m. p. 71 , zylylindanylamine, b. p. 218°/l7 mm., and p-fiilro* 
pkenylindanylamine, yellow', m. p. 1 26—127°. _ 

1-Bromoindene and 1-chloroindane react with phenols in the 
cold with production of hydrogen chloride, and, presumably, oi 
the corresponding ethers. "■ 

Preparation oi .V-Mono- and Di-carboxyUc Acid Esters of 
U asymmetric ally Substituted Alkylenediamines. Socie 
of Chemical Industry in Basle (Brit. Pat. 203608). T e a 
esters are prepared by the interaction, in water or an 
solvent (ether, benzene), of an ester of a halogenated f . 
and an un symmetrically substituted alkylenedmmine ^ 

molecular proportions, a monocarboxylic ester ^ TSne (or 
a mixture of 2 mob. of formic ester with 1 mol. oi 
equimoleculaf proportions of monocarboxylic ester 
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yields a dicarboxylic ester. The free bases are oils which cannot 
be distilled under atmospheric pressure, and are insoluble in water 
but soluble in most organic solvents. Of their salts, those formed 
^dth halogen acids are readily soluble in water, whilst some dis- 
solve also in organic solvents. Of the new compounds, which 
gnd therapeutic application, the preparation of the following is 
described : Benzyl diethyhminoethylcarbamate : a nearly odourless 
oil, b. p. 127°/0-015 mm., giving a crystalline hydrochloride melting 
at 105—106°. The corresponding dimetkylamino-esteT is a viscid, 
clear oil, the hydrochloride of which is syrupy and hygroscopic. 
phenylethyl diethylaminoetkylcarbamate is a colourless, nearly odour- 
less oil, b. p. 147°/0*025 mm. ; the hydrochloride forms an amor- 
phous, hygroscopic mass. Phenylethyl piperidyl-N-etkylMrbarnate, 
viscid, clear oil, b. p. 152°/O-015 mm.; the hydrochloride melts 
indefinitely at 60 — 75°. Menthyl d i ethylami noeikylcarhamal e is an 
oil, b. p. 142°/0*015 mm. ; the hydrochloride is a very viscid oil, 
bailing, with partial decomposition, at about 170°/0*02 mm. ; the 
hexahydrobenzyl ester is a viscous, clear oil, b. p. 150°/0-05 mm.; 
the 'phenylethyl dlelhylaminoethyliminodicarboxylate has b. p. 200 — 
202°/0 , 05 mm. W. T. K. B. 

/3-N itr oarylhydroxylamines . II. Picrylhydroxylamine. 

W. Borsche (Ber., 1923, 56, [B], 1939 — 1943). — A continuation 
of previous work (this vol., i, 778). 

Trinitrophenylhydroxylamine is smoothly prepared by heating 
a solution of trinitrophenetole in alcohol with a small excess of 
hydroxylamine during several hours. It crystallises in lustrous, 
reddish-brown, oblique prisms, m. p. 113° (decomp.). The following 
derivatives are described : the sodium compound ; the aniline 
compound which is not suitable for the characterisation of the 
substituted hydroxylamine ; the p -tohidine derivative, C 13 H 13 0 7 N 5 , 
m. p. 122° (slow decomp.); a -acetyl^ -picrylhydroxylamine, 
C 6 H 2 (N0 2 ) 3 , NH*0Ac, obtained by means of acetic anhydride, dark 
yellow needles, m. p. 130°; <tJ>enzoyU$-picrylhydroxylamine y thin 
red leaflets, m. p. 167° (decomp.). Trinitrophenylhydroxylamine 
is readily reduced to 1:2:3: 5-tetraminobenzene, but its oxid- 
ation to 2 : 4 : 6-trinitro-l-nitrosobenzene has not yet been effected. 
It is converted by fuming nitric acid (d<T # 54) into 1 : 2 : 3 : 5- 
tetranitrobenzene , coarse, pale yellow needles, m.p. 125 — 126°, which is 
readily converted by dilute sodium hydroxide solution or by nitric 
acid (d 1*395) into picric acid, by aqueous or alcoholic ammonia into 
picramide, and by aniline into 2:4: 6-trinitrodiphenylamine. 

The preparation of 2:4: 6-trinitrophenylhydroxylamine by^ the 
action of picryl chloride on hydroxylamine hydrochloride in boiling 
alcoholic solution has been described in the literature ; a further 
examination of the change has shown that the product is a mixture 
of picric acid and picramide, but it is not certain whether these 
substances are formed independently. W. 

Use of the Salts of the Arylsulphonhalogenoamides in the 
Estimation and Iodination of Phenols. Elwyx Roberts (T., 
1923, 123 , 2707—2712). 
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Nitrosation of Phenols. I. 3-Chloro*4-nitrosopheuol ^ 
its Conversion into Two Isomeric Chloroquinonemonoxi^ es 
Herbert Henry Hodgson and Francis Har r y Moore (j 
1923, 123, 2499—2507). 


Derivatives of 3 : 5-Dinitrophenol. II. Gustav Heu er 
(Ber. t 1923, 56, [5], 1873— 1876).— A continuation of previous 
work (A., 1909, i, 567). 

[With Hans Georgi.>^2 : 3 -Dibromo-5-mtrophenol, needles 
m. p. 100 ° (the sodium derivative, golden-yellow leaflets, is de’ 
scribed), is prepared by diazotising 2-bromo*5-nitro-3-aminoplienol 
and treatment of the diazonium salt with hydrobromie acid and 
copper powder. It is reduced by ferrous sulphate and ammonia 
to 2 : 3 -dibromo-S-a-minophefiol, pale yellow needles, m. p, 1330 
which undergoes resinification when subjected to diazotisation! 
2:4: Q-Tribromo-3 : 5 -diarm nophenol crystallises in pale yellow 
needles, m. p. 138°. 2 : 5-Di nitro-S-Metarnidophenol, pale yellow 
needles, m. p. 223° (decomp.), is obtained by the action of nitric 
acid (d 1*4) on 5 -nitro- 3 -acetamidophenol in the presence of glacial 
acetic acid. 

Z-NitroS-acetamidoanisde crystallises in colourless needles, m. p. 
201°; it is converted by hydrochloric acid into 3-nitro-5-amino- 
anisole. The latter substance is transformed by bromine in glacial 
acetic acid solution into 2-bromo~5-nitro-3-aminoanisole } pale yellow 
needles, m. p. 156 — 157° (hydrobromide , colourless needles, m, p. 
204°), and 2:4: ft-tribromo-b-nitro-S-aminoanisole, long, pale brown 
needles, m. p. 113°. 2-Bromo-5-nitro-3-aminoanlsoIe is converted 
by diazotisation and subsequent treatment of the diazonium salt 
(which does not couple directly with an alkaline solution of P-naph* 
thol) with hydrobromie acid and copper powder into 2 : S-dibroM- 
5-nilroani$de } pale brown needles, m. p. 121°, which is reduced 
by cautious treatment with zinc dust and hydrobromie acid in 
glacial acetic acid solution to 2 : 3 dibrovio-o-aminoamde, pale 
yellow needles, m. p. 244 — 24o°. The latter substance is converted 
through the diazo-com pound into 5 : %-dibr<morteorcinyl Lmdkyl 
ether , brown crystals, m. p. 108°. If the diazotised solution of 
bromonitroaminoanisole is diluted with water,* warmed on the 
water-bath until evolution of gas ceases and subsequently cooled 
in ice, 5-mtroanisde-2 : Z-quinone-'S-diazide, ochre -coloured needles, 


decomp. 172—173°, separates. . , - n 

[With Max Kammann.]— 1 2-Bromo-5-nitro-3-ammophenol h con- 
verted through the corresponding di a z o -c o mi»und mto • 
5-ni!roresorcincl, orange-yellow needles, m. p. -01 (“I'gh ^ ^ 


Electrolytic Preparation ol ,,-Aminophenol. J. C. WaeW 

and O. W Brown ( J . Physical Chem ^ j. 

—The electrolytic reduction of p-mtropbenol has wn ^ 
tigated under various conditions. It is shown . , jon since 
superior to copper as cathode material in t 1 ... 

lead cathodes. permit the use of higher ciwrent ^ 

the reduction. An electrolyte containing sodium by 
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higher current efficiencies and higher material yields of ^-amino- 
phenol than electrolytes containing sodium carbonate, sodium 
hvdrogen carbonate, or sulphuric acid. With a copper or a lead 
cathode, the highest current efficiencies and material yields are 
obtained with an electrolyte containing about 8% of sodium hydr- 
oxide. At a copper cathode, the highest current efficiencies and 
material yields are obtained when a current density of 1—2 
amperes per sq. dcm. is used. The most favourable concentration 
of p-nitrophenol in the cathode liquor is 2 0— 3*0 g. in 100 c.c. 
of solution. With a current density of 4-0 amperes per dcm. 2 , the 
most favourable temperature for the reduction is 65 — 75°. With a 
current density of 10 amperes per dcm. 2 , the reduction is best effected 
near to the boiling point. When a solution of 10 g. of p-nitro- 
phenol in 400 c.c. of 8% sodium hydroxide is reduced at a copper 
cathode with a current density of 2*0 amperes per dcm. 2 at 72 — 74°, 
a theoretical current efficiency is obtained as long as the concen- 
tration of p-nitrophenol does not fall below 1-0 g. in 100 c.c., and 
the material yield increases as the number of ampere-hours is 
increased until 10% in excess of the theoretical amount of current 
is used. The use of a larger excess of current causes no further 
increase in the material yield. p- Aminophenol of high purity 
(99*0 — 99*5%) can be obtained from alkaline solutions of the 
amine by neutralising with sulphuric acid in the presence of sodium 
hydrogen sulphite, filtering, washing with w'ater, and drying in 
a vacuum. The p -aminophenol remaining in the mother-liquor 
after precipitation with sulphuric acid can almost all be recovered 
by making the mother- liquor slightly acid, evaporating to dryness on 
a steam-bath, and extracting the dry residue with small portions of 
boiling absolute alcohol. On keeping, alkaline p-aminophenol solu- 
tions decompose quite rapidly. If small quantities of sodium hydro- 
gen sulphite are added this decomposition is prevented. J. F. S. 

o-Chloro-p-methylaminophenol Sulphate, a New Photo- 
graphic Developer. Walter G. Christiansen (J. Amer. Chem . 
Soc., 1923, 45, 2192 — 2194). — o-Chloro-p-nitrophenoI has m. p. 
110° (cf. Kollrepp, A., 1886, 1018) ; it is reduced by means of sodium 
hyposulphite and sodium hydroxide in boiling aqueous solution 
to o-chloro-p-aminophenol, white needles, m. p. 150 — 151°. When 
this aminophenol is treated in hot, aqueous alkaline solution with 
formaldehyde in the presence of an excess of zinc dust, methylation 
of the amino-group occurs; O'CMoro-p-methylaminophenol sulphate, 
slender, white needles, is isolated from the product by adding 
sulphuric acid. It gives a red coloration, changing to deep 
purple, with ferric chloride solution. Both this compound and 
the hydrochloride of the unmethylated aminophenol are good 
photographic developing agents, but the former is the better, 
being equal to, but not better than, ^-methylaminophenol sulphate 

(metal). “ W. S. N. 

Preparation of p-Aminothymol. A. C. Graybeal and R. E. 
Rremers («/, Amer. Pharrn. Assoc., 1922, 11, 252 — 255; from 
Chem , Zenlr., 1923, i, 1618).— In modification of Wallach’s method 
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(A., 1895, i, 546), p-aminothymol is prepared from d-limonene b 
way of the nitrosochloride. d-Limonene nitrosochloride ig obtamJi 
by acting on limonene with freshly prepared ethyl nitrite in acet - 
acid-ethyl alcohol solution with gradual addition of strong hydj^ 
chloric acid. Carvoxime is obtained by treatment of the nitroso" 
chloride with alcoholic potash, and changed into p-ammothvrrJ 
by Wallach’s method. G. ty. B 

C-Alkylation (Nucleus Alkylation) of Phenols. L. Cuigrv 
(Z. angew. Chern., 1923, 36, 478 — 479). — The reaction between 
alkyl halides and the sodium derivatives of monohydric phenols 
of the benzene and naphthalene series results in O-alkylation when 
the medium is methyl or ethyl alcohol (also acetone, as a rule) 
whereas in non -dissociating media, e.g., benzene or toluene, C-alkyl 
derivatives preponderate. Unsaturated radicles (e.g., allyl, c j nn . 
amyl) are more easily introduced into the nucleus than saturated 
radicles, and the substituent enters in the ortho-position to the 
hydroxyl, provided this is unsubstituted. The following sub- 
stituted phenols were prepared. Allylphenol : a yield of more than 
90% of the ether is obtained from allyl bromide and alcoholic 
sodium phenoxide, whilst, in benzene or toluene, 70% of the 
C-allylphenol (including a little diallylphenol) is formed. Allyl- 
^•cresoi : the proportions are as in the foregoing ; by repeating 
the process with o-allyl-p-cresol, a good yield of o : o-diallyl-p-cresol 
is obtained. o-(a : y-Dimethylallyl)-\\-cresol : a colourless oil, b. p. 
134 — 136°/13 mm., giving an alkali-insoluble isomeride, b. p. 244 3 , 
when treated with acid, o- Cinnamylphenol : in alcoholic solution 
the ether (m. p. 65 — 66 c ) is exclusively formed, whereas in benzene 
the product is almost exclusively monocinnamylphenol (crystals, 
m. p. 56°, b. p. 214 c /12 mm.). o-Cinriarnyl-p-crewl : a thick oil, 
b. p. 218 — 220 J /13 mm., giving a phenylcartximate melting at 1245— 
125°. o -Bcnzylphenol : colourless crystals, m. p. 21°, b. p. 312 c [ 
760 mm. o-Benzt/lgvaiacol : the ether is the main product, even 
in benzene solution ; the C-substituted phenol melts at 38 3 and 
boils at 195°/13 mm. o-Bcnzyl-i-naphthol : obtained, in 50% 
yield, as colourless needles, m. p. 73*5 — 74°, b. p. 237 — ■240°/I3inm. 
o- Benzyl- (3-naphthol : obtained, in 60 — 70 % yield, as a crystalline 
mass, m. p. 111—112°, which is probably identical with the com- 
pound obtained by Bakunin and Altieri (cf. A., 1904, i, 313) from 
p-naphthol, benzyl chloride, and zinc; the acetyl and benzoyl 
derivatives melt at 65 — 65’5° and 97° respectively. 

W. T. K. B. 

4-Nitro-2-aminoresorcinol and 2-Nitro^aniinopyrocate- 
chol. Gustav Heller, Paul Lindner, and Hans Geoegi {Bef, 
1923, 56, [B], 1808— 1872)— Heller and Sourlis (A., 1910, i, 
have described the production of a stable primary nitrosoamine by 
the action of nitrous acid on 2-nitro-4-aminoresorcinoI ; 
compound has now been isolated from the isomeric 4-nitro-*'& 
resorcinol. t rW i nce( j 

2 : 4-DinitroresorcinoI, dissolved in glacial acetic acid, i 
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by the calculated quantity of stannous chloride and hydrochloric 
acid, and the product is converted by acetic anhydride into 4 -nitro- 
Uceiamdoresorcii wl, long, pale yellow needles, m. p. 213°, which 
is hydrolysed by concentrated hydrochloric acid to 4-nitro-2-amino- 
resorcinol, red needles, m. p. 182° (the hydro- 
0 chloride , which darkens above 225,° is de- 

un Tsr/\ xrcr.Tyrn scr *ked)- The ai &iue is transformed by nitrous 
HU H linn acid int0 S-nitro-Z-nitrosoamiTwA-hydroxy-o- 

V quinoneoxime (annexed formula), small, yellow, 

N0 2 hexagonal rods; the substance is not con- 

verted by hydrochloric acid into a diazonium 
compound which can undergo coupling, whilst also chlorine cannot 
be introduced by means of Gattermann’s copper powder. 

The constitution of 4-nitro-2-aminoresorcinoI is established by 
the conversion of 2-aminoresorcinol into 2-acetamidoresorcinyl 
dmetate, colourless needles, m. p. 104°, which is subsequently 
transformed into 4 - n itro-2-acc tamidoresorcinyl diacetate , almost 
colourless plates, m. p. 123°; the latter compound is hydrolysed 
to 4-mtro-2-aminoresorcinol, m. p. 182°, which is identical with 
the product described above. 

2*Nitro-4-aminopyrocatechol is conveniently prepared by the 
partial reduction of 2 : 4-dinitropyrocatechol by stannous chloride. 
The constitution of the compound is established by the observation 
that 4-aminopyrocatechol is converted by acetic anhydride and 
sodium acetate into 4 - acetamidcypyrocatechyl diacetate, colourless 
needles, m. p. 198°, which is nitrated to G-nitroA-acetamidopyro- 
caieckyl diacetate , almost colourless needles, m. p. 207°. The nitro- 
aminopyrocatechol obtained by the hydrolysis of this compound is 
identical with that derived from 2 : 4-dinitropyrocatechol. H. W. 

The Moderated Bromination of Organic Compounds. 

Karl W. Rosenmund, W, Kjjhnhenn, and W. Lesch (Ber., 1923, 
56, [B], 2042 — 2044; cf. Rosenmund and Kuhnhcnn, this vol., 
i, 782). — Further examples of the authors’ method of bromination 
are cited. Generally, bromine is added to a solution of quinoline 
sulphate and the compound to be brominated in glacial acetic 
acid, but in some cases quinoline hydrochloride is to be preferred. 
When this process leads to per bromination, a solution of quinoline 
sulphate and bromine in glacial acetic acid is first prepared and 
then added to the substance to be brominated. 

The following examples are described in detail : Bromoacetyl- 
pyrogaUol , COMe'C 6 HBr(OH) 3 ,H 2 0, long needles, m. p. 186°, from 
acetylpyrogallol (bromoacetylpyrogallyl triacetate has m. p. 108°); 
Brmmcetylresorcinol , COMe*C 6 H 2 Br(OH) 2 , colourless needles, m. p. 
139° ; B romo chloroacdylpyroca t echol , C s H 6 0 3 ClBr, small, colourless 
needles, m. p. 137°; 3 -Bromotyrosine, C 9 H 10 O 3 NBr,2H 2 O, m. p. 
223° (decomp.). 

In reply to the criticisms of Krause (this vol., i, 891 ; cf. A., 
1918, i, 415), it is pointed out that identical results are not obtained 
hy bromination in pyridine solution and by the authors’ method. 

W H. W. 
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The Dehydrogenation of Mesitol. Stefan Golbscbmitw 
and Hanns Bernard ( Ber ., 1923, 56, [5], 1963 — 196T\ 
Porter and Thurber (A., 1921, i, 505) have described the isolate 
of a red, crystalline substance, m. p. 50°, by the oxidation o{ 
solution of mesitol in benzene by silver oxide, which they hare 
considered to be derived by the combination of a molecule of 
mesitol with a second molecule of the same substance which ha$ 
been oxidised in such a manner as to contain either univalent 
oxygen or ter valent carbon. This conception appears so improbable 
to the authors that they have repeated the work and thus dra*n 
the conclusion that Porter and Thurber’s compound has the 
composition C 18 H 18 0 2 instead of C^H^gO^ and is most probably 
3:5:3': 5'-tetramethyIstilbenequinone, 

o:ciH,Me 2 :cH-cH:c 6 H 2 Me 2 :o. 

The oxidation of mesitol by silver oxide yields the compound 
C 18 H 18 0 2 , red crystals, which decompose without melting above 
200°. It is reduced by phenylhydrazine dissolved in chloroform 
to 4 : ¥ -dikydroxy-3 : 5 : 3 ' : d'-tetramethyhtilbene, colourless crystals 
without a distinct melting point, which gives a diaceiate, colourless 
prisms, m. p. 237°; the hydroxy-compound is converted by silver 
oxide into the red quinone, decomp, above 200°. 

Ihhydroxytetramethylstilbene is prepared by the condensation 
of chloral hydrate and m-2-xylenol in the presence of glacial 
acetic and concentrated sulphuric acid to trickloro- 4 : i'-dikydmy- 
3:5:3': 5'-tetramethy}dipkenyleihane f CC]g‘CH(C (i H 2 Me 2 'OH) 2 ,m.p. 
202—207° (corr.), and treatment ofjhe latter with zinc dust in 
the presence of boiling alcohol. H. W. 

Studies in the Anthracene Series. VI. Edward de Barey 
Barnett and Marcus Aurelius Matthews (T., 1923, 123, 
2549—2557). 

Studies in the Anthracene Series. TO. Edward de Barey 
Barnett and James Wilfred Cook (T., 1923, 123, 2631 2642). 

The Preparation of the Isomeric Methoxybenzyl Bromides. 
John Baldwin Shoesmith (T., 1923, 123, 2698-2703). 

Application of the Grignard Reaction to some Acetylenic 
Compounds. I. Preparation of Diacetylenic Glycols. 
FoRsrrtf James Wilson and William McNinch Hmor {i, 
1923, 123, 2612— 2618). 


Catechin. V. Structurally Isomeric Catechins. M. 
Nierenstein (Ber,, 1923, 56, f B] t 1877—1879; Nl ™. s ’ 
T 1922, 121, 609).— It has been shown previously (foe. cw.J 
tetramethylacacatechin, C„H,0(0Me) 4 (5CH)jCH-0H can 
Terted into a pentamethyl derivative, C,,H,0(OM* «* 
which b now shown to be identical w.th the 
ative of catechin-C which occurs in small amount in i c 8 tff0 
and in Pegu catechin ; it is designated ^cacatechm. 
pentamethyl derivatives can be partly demctlg 
respectively, tetramethylacacatechin and tetramethy 
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C 13 H 7 0(0Me) 4 (:CH 2 ):C*0H, small, prismatic needles, m. p. Hi- 
na 0 . 

MorioacctyUeiraTiieihylisocatechin crystallises in small needles, 
m. p. 157 158 , whereas the corresponding benzoyl derivative has 
m. p. 141—142°. h. W. 

Stereoisomeric 1-Phenylci/cfohexane-l : 2-diols. S. Namet- 
kin and N. Ivanov (Bct., 1923, 56, [5], 1805 — 1807). — The oxid- 
ation of 1 -pheny] - A 1 -cycfohexene occurs in a manner closely 
analogous to that of l-methyl-A^cycfohexene (Nametkin and 
Jarzev, this vol., i, 1081). 

1-Phenylcyctehexane-l-ol is converted by treatment with sulph- 
uric acid on the boiling water-bath into 1 -phenyl- A 1 -cycMexene 
b. p. 128°/16 mm., df 0-9939, »■ 1*5695. The hydrocarbon is 
oxidised by benzoyl peroxide in ethereal solution to 1-phenyl- 
cycle hexene 1-oxide , a colourless, oily liquid, b. p. 142 — 143°/25 
mm., df 1-0561, n 20 1-5434, which is transformed by water at 110° 
into cis- 1 -phenylcyclohexane- 1 : 2-diol, C 12 H 16 0 2 , four-sided prisms, 
m. p. 95°. On the other hand, the hydrocarbon is oxidised by 
permanganate to tmns-l-phenykychkemne'l : 2-diol, a viscous 
liquid, b. p. 166 — 167°/12 mm., and 8- benzoyl valeric acid. 

H. W. 

The Chemistry of the Three-carbon System. II. Tauto- 
meric Nitriles and Cyano-esters. Stanley Francis Birch 
and George Armand Robert Kon (T., 1923, 123, 2440—2448). 

Attempt to Prepare Dihydrocampholytolactone by the 
Aid of the Windaus “Glutaric Acid Degradation.” Maria 
Bredt-Savelsberg (J. pr. Chem 1922, [ii], 105, 149 — 157). — 
The action of iodine and sand on silver cw-camphorate at 150° 
gives cis-camphoric acid, and not, as expected, dihydrocampholyto- 
lactone. Under similar conditions, ter/. -silver sec . -methyl cam- 
phorate is partly converted into camphoric anhydride. The 
Windaus method for distinguishing substituted glutaric and 
succinic acids (A., 1921, i, 392) cannot, therefore, he applied, without 
possibility of error, to ring-bound dibasic acids. W. S. N. 

Chlorination of Benzoyl Chloride. II. Edward Hope and 
George Clifford Riley (T., 1923, 123, 2470 — 2480). 

The Sweetness of 11 Saccharin.” The Electrolytic Dis- 
sociation of o-Benzoylsulphimide. 0. J. Magidson and S. W. 
Gorbatschov (Ber., 1923, 56, [ B ], 1810 — 1817).— From a con- 
sideration of the sweetness of various derivatives of “saccharin,” 
the authors draw the conclusion that it is the “ saccharin ”-ion 
and not the molecule which causes its solutions to have a sweet 
taste. It is shown that, in accordance with this view, its sweeten- 
ing power and molecular conductivity are affected very similarly 
by dilution. Similarly, the sweetness of “ sodium-saccharin,” or 
“ crystallose ” is depressed in the presence of other sodium-ions, 
exactly as would be expected in accordance with theory. “ N -Sac- 
ckarinacetic acid ” [o-benzoicculphi nidoacetic acid ]* was prepared 
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The Resolution of Hydratropic Acid. Henry Staut 
Raper (T., 1923, 123, 2557—2559). 


Action of Dimethyl Sulphate on Salicylic Acid, Meth i 
Salicylate, and o-Methoxy benzoic Acid. Sulphonation J!a 
Methylation. L. J. Simon and M. Fr^rejacque (Comvt 
1923, 177, 533-536; cf. this vol, i, 462). -Salicylic acid 2 
heated with potassium methyl sulphate, gives a 40 y y| e ]d ^ 
methyl salicylate, but on heating with methyl sulphate at \\(\L 
120 ° affords a mixture of roughly equal amounts of methyl sulpho- 
salicylate, [OH : S0 3 H — 1 : 4], and its methyl ester (Blau, A., I 897 
i, 413). One mol. of methyl sulphate gives a mixture of unchanged 
salicylic acid and methyl sulphosalicylate, the latter also resulting 
by the action of either sulphuric acid or methyl sulphate on methyl 
salicylate. When o-methoxybenzoic acid is heated with 3 mols 
of methyl sulphate, the sulphonic acid of its methyl ester the 
dimethyl ester of sulphosalicylic acid, and small quantities of 
methyl sulphosalicylate are produced. j). T. 

The Isomerism and Polymerism of Salicylides. Richard 
Anschutz (J. pr. Chem., 1922, [ii], 105, 158— 164).—' The facts at 
present known about a-disalicylide, JB-disalicylide, tetrasalicylide, 
and polysalicylide are collected, classified, and discussed. 

W. S. X. 

A New Method for the Resolution of Asymmetric Com-, 
pounds, A Reply. Julius Bebend Cohen (T., 1923, 123, 
2716). 

Preparations from Maleic and Fumaric Acids. Harold 
G. Oddy {J. Amer. Chem. Soc. } 1923, 45, 2156 — 2160). — The best 
conditions arc described for the preparation of (3-benzoylacrylic 
acid (Pechman, A., 1882, 1074; Gabriel and Column, A., 1899, 
i, 390) and of J3-toluoylacrylic acid (Pechman, loc. cit . ; Kosniewski 
and March lewski, Chem. Zentr., 1906, ii, 1190) from benzene, 
or toluene, respectively, and maleic anhydride, in the presence of 
aluminium chloride. The acid prepared from toluene gives, when 
boiled with 10 % sodium hydroxide solution, a tolyl methyl ketone, 
from which ^-toluic acid is obtained by the action of cold, alMne 
potassium ferrieyanide solution ; hence the acid is {3-p-toIuoyi- 
acrylic acid. Its methyl ester forms long, colourless needles, m. p 
45 -5 — 46°, b. p. 240— 245° /1 15 mm. The acid reacts in the coJ 
with concentrated hydrochloric acid to give x-chloro-^p-^ u ^' 
propionic add , m. p. 144 — 144-5°, and with bromine in cold, wei 
acid solution to give ^dibromo- 3 -p-toluoylpr opion ic acid. 
action of mafeic anhydride on naphthalene in warm benz 
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.solution ip the presence of aluminium chloride gives W-naphthoyl - 
[acrylic and , m. p. 189—190 (silver salt, methyl ester, plates m p 
194— 95°), which gives fi -naphthoic acid when oxidised by means 
of sodium dichromate and acetic acid at 100°. In the above 
condensation, a second compound , m. p. 158 — 159°, is also formed. 
The use of diphenyl and maleic anhydride leads to the formation 
of p*p -. phenylbenzoylacryhc acid , yellow needles, m. p. 167—168° 
(sodium salt, silver salt, methyl ester, m. p. 73-5— 74°), which reacts 
with bromine in hot, acetic acid solution to give* a-^dibromo- 
P*p-j phenylbenzoylpropionic acid , m. p. 180—181° (white methyl 
ester, m. p. 120—121°), which gives p-phenylbenzoic acid on being 
fused at 160 with potassium hydroxide. Maleic anhydride and 
anthracene react at 60 — 70° in benzene solution in the presence 
of aluminium chloride to give {3-meso -anthroylacrylic acid , colourless 
crystals, m. p. 261° (sodium salt, ammonium salt), which does not 
react with bromine in cold or hot acetic acid solution, and is un- 
affected by fusion at 250° with potassium hydroxide; its methyl 
ester forms long needles, m. p. 149*5—150°. tos-Di-p-toluoyl- 
ethylene has m. p. 134*5° (Conant and Lutz, this vol., i, 685, give 
m. p. 148°) ; it is changed to the ds-form by exposure to sunlight 
in acetic acid solution (cf. Conant and Lutz, loc. tit.). Either 
form is converted by means of bromine in acetic acid solution into 
dibromodi-p-tolivoyletkane, colourless needles, m. p. 200—200*5°, 
which gives p-toluic acid when fused at 130° with potassium hydr- 
oxide. Fumaryl chloride and m- xylene react in the presence 
of aluminium chloride to give trans-di-o : p-xyloylethylcne, yellow 
crystals, m. p. 125*5—126°, which is partly converted into the 
colourless cia-form, needles, m. p. 6.5—65*5°, by the action of 
sunlight on its methyl-alcoholiq solution. Either forms give, on 
treatment with bromine in hot, acetic acid solution, dibromodi- 
0 : p -xyloyhthane, white needles, m. p. 145°, which is converted 
into 0 : p-dimethvlbenzoie acid by the action of fused potassium 
hydroxide at 135°. Di-p-phenylbenzoylethylene , a yellow powder, 
m. p. 247*5— -248°, is prepared by keeping a mixture of fumaryl 
chloride, diphenyl, benzene, and aluminium chloride ; it is 
apparently the Jrtms-forra, but is not changed by the action of 
sunlight on its chloroform solution. It reacts with bromine in 
chloroform solution to give dibromodi-p-phenylbenzoyldhane, a 
white solid, m. p. 218 — 218*5°, the structure of which is assumed. 
Rubidge and Qua’s method (A., 1914, i, 539) for the preparation 
of diphenylphthalide is not applicable to the preparation of duphenyl- 
crotonolactone from maleic anhydride. Neither can this lactone 
be prepared by the action of benzene and aluminium chloride on 
the mixed anhydride, m. p. 113 — 114°, of acetic acid and benzoyl - 
icrylic acid. W. S. N. 

The Formation of 3 : 5-Dinitro-/3-resorcylic Acid by the 
Action of Concentrated Nitric Acid on Extracts of Quebracho 
wood and Mimosa Bark. Hans Einbeck and Ludwig 
mblonski (Ber., 1923, 56, [B], 1906 — 1908).— 3 : 5-Pinitro-3-resor- 
3 lie acid has been obtained by the action of nitric acid on the 
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to 


extracts of quebracho wood and mimosa bark in 
y\ fkrr styphnic acid {cf. Einbeck and 

HoAoH A., 1921, i, 505); the former ^7" 

l J— C-. y /OH appears to be the precursor of the 1,7 

\/ \— ./ i n the reaction. It appears, thereto® 

that the quebracho tannin contains the grouping shown ‘ ft, ‘ 
annexed scheme. 


m V 


[With H. Schwabe.]— The following derivatives of 3 ; 5 .fa 
p-resorcylic acid are described : the monopotassium salt, pale 
needles; the explosive dipotassium salt, pale, orange -coL r !J 
needles ; the monomelhyl ester, lustrous rodlets, m. p. 196°, j{ ^ 


Hetero-poly-compounds of Gallic Acid with the An 
hydrides, Mo0 3 , W0 3 , and U0 3 . L. Fernandes (fcX 
1923, 53, 514 — 520). — With numerous organic hydroxyaci^ 
molybdic anhydride forms compounds with a complex^ anion 
assumed to be formed by elimination of a molecule of water from 
the anhydride and the alcoholic hydroxyl group. This hypothesis 
is supported by the results obtained with gallic acid and the tri- 
oxides of the heavy elements of the sixth group of the periodic 
system. Thus, the intense coloration of the compounds obtained 
is characteristic of phenolic reactions, and the reaction occurs 
even better when the hydrogen of the carboxyl group is replaced 
by a metal, the formation of double salts being thus virtually 
excluded. Three series of compounds are formed, according as 
one, two, or three of the hydroxyls of the gallic acid are substituted 
by metals. Finally, cryoscopic determinations demonstrate the 
formation of complex anions which are only very slightly dissociated. 

Soiiium , potassium, and ammonium rnon oga ll omolybdates of the 
form Mo0 2 [0*C 6 H 2 (OH) 2 ‘C0 2 K] 2 form deep red, lustrous, scaly 
masses and are readily soluble in water and stable towards dilute 
acids. 

The following cligallomolybdates of the form 
C0 2 K-C 6 H 2 (0H)< q>Mo0 2 


were prepared and analysed : potassium, at fir$t red, darkening 
to chestnut later; thallium , green and amorphous; barium, pale 
chestnut; nickel, greenish- black and microcrystalline. The tri- 

substituted potassium compound, >Io0 2 [0*C 6 H 2 {C0 2 K)<Cq) > )IoOj] 2 , 


forms deep chestnut, slender needles. 

The gallotungstates prepared were : Potassium monogaUdunfj- 
state , W0 2 [U*C fi H 2 (0H) 2 ‘C0 2 K] a , a deep chestnut, amorphous 

compound ; potassium digallotung state, C0 2 K*CgH 2 (0H)<CQ^% 

and potassium l r ujallot u ngstate, a brown, amorphous precipitate. 
The three corresponding potassium gallouranates were alsoprepar 


The Isomerism of the Oximes. XIV. 3-Nitro- 

3-Bromo*^>-4imethylaminobeiizald oximes. 

Brady and Rickard Truszkowski (T., 1923, 123, 2434-24W 
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Certain Salts of Probable meta-Quinonoid Stmrt,,™ 

G. Rastelu (tote, 1923, 53, 485^86™ ^ invXS 
previously described (A., 1922, i, 1073) have now been extended 
to the ro-mtrophenylhydrazones of benzaldehyde and tribromo- 

jji.benzoquinone. 

The pale yellow acetone solution of benzaldehyde m-nitropbenvl- 
hydrazone immediately becomes deep green on addition of sodium 
jethoxide ; m presence of a large excess of the latter, these saline 
compounds decompose and, if the solutions are dilute the green 
[colour disappears in the course of a few hours. Under similar 
| conditions, pyruvic acid m-nitrophenylhydrazone exhibits only a 
slight green coloration which disappears almost immediately. Like 
many quinones and also the salts of the corresponding para- and 
ortho-derivatives, the alkali salt of benzaldehyde-w-nitrophenyl- 
hydrazone exhibits a pronounced absorption band at about N= 
2000. The same position is occupied by the principal band for 
tribromp-m-benzoquinone m-nitrophenylhydrazone, which is, how* 
ever,, dimeric. A quinonoid structure must be assumed for the 
alkali salts of these hydrazones. T. H P 


Synthesis of an Aldehyde having an Odour of Vervain ■ 
isoPropyl-p-ethanalbenzene fp-Cymylacetaldehyde]. L. Bert 

550 — 551) .^P’CymykcetaMehyde, 
bB^lVCxyCHO, was prepared by^ condensing magnesium cymyl 
chloride with ethyl orthoformate and hydrolysis of the resulting 
product with sulphuric acid, the aldehyde being separated by means 
|Of its bisulphite compound. It is a pale yellow liquid, less dense 
[than water, b. p. 243°, and has a strong odour of vervain. Although 
a reducing agent, it- is without action on Fehling’s solution. The 
semicarbazone, m. p. 181°, forms white spangles. H. J. E. 

Condensation of Diphenylformamidine with Phenols. I. 
A New Synthesis of /3-Resorcylaldehyde. John Baldwin 
uHoesmith and John Haldane (T., 1923, 123 , 2704—2707). 

The Relation between Molecular Structure and Odour in 
Trisuhstituted Benzenes. I. Derivatives of p-Methoxy- 
acetophenone. Mabston Taylor Bogert and Leo Patrick 
bURTm (J. A tner. Ohem. Soc. } 1923, 45, 2161— 2167).— A number 
of derivatives of p-methoxyacetophenone, containing a substituent 
ortho to the methoxyl radicle, have been synthesised, and shown 
to be odourless. Thus a trisuhstituted benzene carrying osmo- 
pnores in the positions 1:3:4 is not always odorous, even if 
sufficiently volatile. 

Sodium p - mdhoxyacetophaion&sulphonale, large, snow-white, fatty 
oatlets, is obtained from the product of the action of cold fuming 
sulphuric acid (30% S0 3 ) on p-methoxyacetophenone ; it reacts 
(vith methyl sulphate to give the methyl ester, a colourless liquid. 
w-Aitro-p-methoxyacetophenone may be obtained in 97% yield 
^ . act *? n of a cold (0°) mixture of concentrated nitric and 
»u phuric acids on p-methoxyacetophenone ; it is reduced by means 
n tin an d hydrochloric acid to m-amino-^-meikoxyacelopheiwne, 
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large, flat, colourless, odourless, hexagonal prisms, m. * 
(corr.), yield 74%, acefyf derivative, colourless, rhombic \Lj 
m. p. 122*5° (corr.), benzylidene derivative, a solid whicn * ' 
liquefies, p - nit rob enzylidem derivative, an amorphous solid 
red to yellow, softens 135°, m. p. indefinite, about 160°. ^ f ^ 
p-methoxyacetophenone, yellow, feathery, odourless needles rn 
103*6° (corr.), is obtained from the amine by the aid of the dj ' ^ 
reaction ; it is converted by the action of dry chlorine, in 
form solution, into p - methoocyacetopheneme - m - iodwhloridl ° r °' 

C 6 H 3 Ac(OMe);ICl 2 , 

small, bright yellow crystals, which is unstable, but reacts wh 
freshly precipitated, with 5J/-potassium hydroxide solution to \ 
m-iodwo-p-niethoxyacetopkeiioTie, a greyish -white, amorphous m* 
(decomp, suddenly when heated), and ^-iodosop^hydroxya^ 
phenone , long, pale yellow needles, m. p. 243° (but decomp, suddenlv 
when rapidly heated). m-Cya no-p-meihoxyacelophewne, slender 
pale yellow, odourless needles, m. p. 159*5° (corr.), is prepared in 
the usual way from the amine, yield 70%; it cannot be hydroM 
to the corresponding amide or acid, and is not converted into the 
iminochloride by means of anhydrous methyl-alcoholic hydrogen 
chloride. 5- A cetyl-2-mcthoxy diazobenzene perbromide, pale yellow 
flat needles, m. p. 68 — 70°, is immediately precipitated in almost 
the theoretical yield when bromine in hydrobromic acid solution 
is added to the diazonium chloride; it gradually decomposes on 
keeping. The action of ammonium hydroxide solution on an 
aqueous suspension of the perbromide gives 5-acetyl2-mtkoxfr 
azidobenzene , OMc’CgHjAc'Ng, faintly pinkish-buff, long, delicate 
needles, m. p. 87° (decamp, corr,) (explodes if heated rapidly), 
5 : -Diacetyl - 2 : 2 f -d imcthoxydutzoaminobc7izene y small, pale yellow 
needles, m. p. 178° (corr.), yield 95%, is obtained by diazotising 
the amine (above), and treating the product with the amine hydro- 
chloride. When it is kept in an aqueous solution containing an 
equivalent quantity of hydrochloric acid, it is partly converted into 
4 -amino-5 : o -diacetyl -2 : 2 f -dirnetkoxyazobenzem } dark red, micro- 
scopic crystals, m. p. 198 — 200° (corr.). 

From observations on the properties and reactions of the above- 
mentioned compounds, the following clauses ‘ are added to V. 
Meyer’s laws governing steric hindrance. (1) The hindering effect 
of an interfering group diminishes as the molecular weight of the 
reacting group in the ortho-position increases. (2) It also diminishes 
with increasing molecular weight of the foreign reacting molecule. 


Derivatives of Dihydroxydiphenylsulphone. 0. Hinsbebg 

( Ser 1923, 56 , [5], 2008— 2012).— A further instance of stereo- 
isomerism analogous to that of the p-naphthol sulphide is described 
(cf. Hinsberg, A., 1919, i, 202). ^-DihydroxydiphenylsulplioQe, 
C.H 5 dS0 2 -C 6 H 3 (0H) 2 , loses one molecular proportion of WJ 
when heated at 250 — 270° and yields a mixture of isop 9 
p-benzoquinonylsidphoxide, C 8 H 6 -S0*C 6 H 3 0 23 and isodxp eny 

sulphidoquinoAe, C a H t ^C 4 H 2 0 2 , slender, yellowish-bran 
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i needles, P- 80—85 , which has not been separated completely 
into its components. The quinonoid nature of the product is 
established by its reaction with very approximately one mole- 
cular proportion of p-nitrophenylhydrazine. Treatment of the 
mixture with acetic anhydride and zinc dust yields iso diacetoxy- 
diphenyl sulphide, SPh # C 6 H 3 (OAc) 2 , small, yellow needles, m, p. 

65°, and iso diaoetoxydiphenylene sulphide , C 6 H 4 ^-\C 6 H 2 (OAc) , 
small, yellow crystals, m. p. 126°, which can be separated from 
one another by taking advantage of the difference in solubility 
in methyl alcohol , if the reduction is effected at the atmospheric 
temperature, iso diacetoxydiphenyl sulphoxide , SOPh*C 6 EL(OAc) 2 , 
colourless crystals, m. p. 95 , can be isolated, which is also pro- 
duced by the careful oxidation of the sulphide dissolved in glacial 
acetic acid by means of hydrogen peroxide, iso./) iacetoxyd iphenyle n e 
sulphoxide crystallises in small, yellow needles, m. p. 185°. More 
energetic oxidation of wodiacetoxydiphenyl sulphide or of the 
corresponding sulphoxide with hydrogen peroxide leads to the 
production of iso diacetoxydipherwLwdphone, which has not been 
isolated in the homogeneous condition ; it is, however, shown to 
be distinct from the normal diacetoxydiphenylsulphone, leaflets or 
pointed prisms, m. p. 129°. H. W. 

Preparation of l-Phenylixnino-2-naphthaquinone. Societe 
Anonyme des Matures Colorantes et Produits Chimiques 
de St. Denis, Andre Raoul Wahl, and Robert Lintz (Brit. 
Pat. 191064).— 2- Hydroxy- 1-phenyhmphthylamine (this vol., i, 674) 
is readily oxidised in alkaline solution by air or other oxidising 
agents to l-phenylimino-2-naphthaquinone, a green, crystalline, 
very unstable substance which dissolves in solvents such as acetone 
or ether with a blue colour. In sulphuric acid the solution is red- 
dish-brown. For example, 94 g. of 2-hydro xy- 1 -phenylnaphthyl- 
amine are dissolved in a warm mixture of SO c.c. of sodium hydr- 
oxide solution (40° Be.) and 700 to 800 c.c. of alcohol and the 
solution poured into 14 litres of ice- water and filtered. A con- 
centrated solution of sodium hypochlorite containing the theoretical 
quantity of chlorine in 8 — 10 litres of water is then added with 
vigorous stirring, keeping the temperature at 5°, and controlling 
the reaction with starch-iodide paper. The crystalline precipitate 
can be purified by recrystallisation from diluted acetone or a mixture 
of ether and light petroleum. P. M. 

Anthraquinone as a Catalyst in the Discharge of a-Naphthyl 
amine-claret. Sodium p-anthranolsulphonate. M. Battegay 
and Ph. Brandt ( Bull . Soc. Ind . Midhouse, 1923, 89, 30&-375).— 
Reduction of anthraquinone- p-sulphonic acid by means 6f sodium 
formaldehyde-sulphoxylate under conditions similar to those 
employed in textile printing for the discharge of insoluble azo- 
dyes, results in the formation of anthranol- and anthrone-p-sulph- 
°nic acids which are stable and therefore do not assist the discharge 
process. Derivatives of anthracene- (3-sulphonic acid are not 
formed simultaneously. The pure sodium salts ' of anthranol- 
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and anthrone- £-sulphonic acids were prepared, the former as v 11 
and the latter aa almost colourless, crystalline spangles, both h!/ 
stable at 130°, Sodium ^-anthranol-sulphonate is more st 
than the free acid. It yields a yellow solution in concent tS 
sulphuric acid and readily decolorises solutions of iodine 
bromine, thereby forming anthraquinone- p-sulphonic acid iVh 
dissolved in warm 60% alcohol, it is partly converted into ft 
isomeric anthrone, the conversion being completed by addr 
of hydrochloric acid. Sodium anthranolsulphonate readily f ^ 
a violet condensation product with p-nitrosodimethylaniJine 011 !! 
is decomposed by acids, thereby forming sodium anthraquin ^ 
p-sulphonate and dimethyl-p-phenylenediamine. Sodium aniT* 
anol-p-sulphonate couples with diazotised p-nitroaniline in neut l 
solution, forming a simple azo-compound, orange needles Th 
corresponding anthrone compound couples with diazo-compounds 
only in the presence of sodium acetate. Sodium anthrone- P-suhh! 
onate is less soluble than the anthranol compound in water ^ * 

A. J. H. 

Reduction in the Anthraquinone Series. M. Battegay and 
Heeber (Bull. Soc. chim., 1923, [iv], 33, 1094 — 1 098).— Anthra- 
quinone-p-sulphonic acid is reduced in alkaline solution bv means 
of sodium hyposulphite to anthranol-P-sulphonie acid, and further 
to anthrone- p-sulphonic acid. It is found that both anthraquinone 
itself and anthraquinone- x-sulphonic acid behave in a similar manner 
and the authors suggest that this may be a general reaction, H. H. ’ 

Reduction Products of Hydroxyanthraquinones. HI, 
Arnold Breare and Arthur George Perkin (T 1923 123 
2603 — 2611). * ' 

Occurrence of I-Menthone in Pine Oil. A. H. Gill {Ini 
Eng. Chem., 1923, 15, 887). — A commercial sample of pine oil 
known as “ apinol ” was distilled under 4 mm. pressure. About 
60% distilled over between 74° and 79°, and 10% between 79’and 
100°. By repeated fractionation of the first fraction at atmospheric 
pressure two distinct fractions were isolated, one boiling at 202— 
203°, constituting 8% of the original oil, which -was identified as 
optically inactive fenchyl alcohol, and the other at 208-5— 209-5°, 
which constituted 20% of the original oil, and had an optical rotation 
of —20° 28'. The latter fraction was identified as l -menthone by 
converting it into its semicarbazone (m. p. 184°). This is the first' 
time l - menthone has been isolated from oils from the Pinus family 
of trees. H. C. R. 

Camphor and Nitrophenols. N. N. Efremov { Bull . ucd . 
Sci. Busk ie, 1919, 255— 286).— Nitrophenols do not form mole- 
cular compounds, as do phenols, with camphor. Photomicro- 
graphs are given for mixtures containing 20 and 70% of picric acid, 
styphnic acid, and nitroresorcinol, respectively. The eutectic com- 
position, eutectic temperature, and limits of solid solution, respec- 
tively, are: o-n itrophenol, 45%, 11-8°, 100-92%; m-nitrophenoi, 
41-5%, 16°, 100 — 66% (approx.); p-nitrophenol, 36%, -2,0- 
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»nd 70-100% (approx.); 2 : 4-dinitrophenol, 30-7%, 693°, 93 — 
100%; 96—100% ; 2-nitroresorcinol, 

39*3%, 4*6 , 90 — 100%; 2 : 4-dmitroresorcinol, 29%, 47-2° 0—15 
and 68—100% (approx.) ; styphnic acid, 25*3%, 82*6°, 89—100%* 

C fi H 3 (0H) 2 N0 2 , 33*2%, 26-4°, 0 23 and 73 — 100% (approx.); 
4 -nitropyrooateohol, 38 %, 25*8 , 0 8 and 86 — 100% (approx.). 

Chemical Abstracts. 

Some New Constituents of Camphor Oil. F. Rochussen 
{J. pr. Chem 1922, [ii], 105, 120— 136). — EthylguaiacoL 
C 6 H 3 Et(OMe)*OH, b. p. 94— 95°/5 mm., d 15 1*0473, n% 1*53340, 
has been isolated from the phenol fraction of camphor oil; its 
crystalline benzoate has m. p, 59 . The acid fraction contains 
n-hexoic acid, which is isolated as its ethyl ester, b. p. 55—56°/ 
10mm., and r-citronellic acid. The latter has b. p. 116 — 118°/3 mm 
121*73-5 mm., or 126°/4 mm., d 15 0-9557, * D +0° 51', 200 mm. ( ? due 
to impurity), 71$ 1-46231, n \ J 1-46062, amide, m. p. 88—90°, ethyl 
ester, b. p. 86° /3 mm. On oxidation by means of potassium 
dichromate in boiling sulphuric acid solution it gives acetone and 
p-methyladipic acid, whilst (3-methylhexoic acid is formed by fusion 
at 250—300° with potassium hydroxide and a little water. 
r-Citronellio acid is converted by the action of boiling dilute sul- 
phuric acid into a lactone , b. p. 102 — 103°/4*5 mm., which gives, 
on hydrolysis, a mixture of unsaturated and hydroxy-acids, as 
shown by analysis of a silver salt. The formation of this lactone 
is presumably preceded by a migration of the double bond. 

W. S. N. 

The Bromination of Camphene ; Dicamphenyl Ether and 
a Ring-Homologne of Camphenilone. P. Lipp ( J . pr. Chem., 
1922, [ii], 105, 50 — 64). — The action of anhydrous potassium 
hydroxide on boiling w-bromocamphene leads to the formation 
of a ketone (below), which may be removed in a current of steam, 
and of dicamphenyl ether, (C^H^O, a colourless oil, b. p. 182°/ 
9-5 mm. (corr.), having a slight odour of geranium. This ether is 
unattacked by metallic sodium in boiling xylene solution, but 
immediately decolorises alkaline potassium permanganate solution 
| or bromine in chloroform solution. In the latter reaction, approxi- 
mately 4 atoms of halogen are absorbed. No pure product could be 
[isolated by reducing the compound in anhydrous ethereal solution 
;by means of hydrogen and platinum black, or by oxidation by 
jmeans of potassium permanganate, but the action of chromium 
trioxide in cold, glacial acetic acid solution gives a ketone of the 
|C 10 series, the mnicarbazone of which decomposes at 227 — 228° 
;(corr.). The action of warm, 50% sulphuric acid on dicamphenyl 
jether gives camphenilanaidehyde, together with small quantities 
/■iTT r , TT of stereoisomeric camphenilanic 

jy 2 y^ e 2 9-^2' (ffl acids. The ketone, referred to 

L v h 3 v° j CH 2 CH 2 above, is homocampk enilon e 

pH 2 *CH— CH, CBVCH--CO (alternative formulae annexed); 

L 0 it has m. p. 38 — 40°, b. p. 

- / nun. (corr.), semicarbazone , m. p. about 235° {deeomp.). It 
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closely resembles camphenilone, but is readily Attacked by alkaW 
potassium permanganate at 100°, with formation of an acid, & « 
136—138° (corr.), evidently camphenecamphoric acid, 

CH 2 -CH-CMe 2 *C0 2 H 

1 > CH ^ 

CH 2 -CH-C0 2 H W.S.5. 

The Constituents of some Indian Essential Oils. XL the 
Essential Oil from the Leaves of Cupressiw torulom , Doa. 
John Lionel Simonsen ( Indian For. Fee., 1923, 10, 1—10),— the 
leaves of Cupressus torulosa, the Himalayan cypress, yield } oa 
distillation in steam, 0*5 to 0-8% of a pale brown oil with flO-87 
rv$ 1-479, and [a]5 +41-72°. This oil has been found to contahl 
d-sabinene, a-pinene, dipentene, and. terpinene, together with 
propionic, w-octoic, and H-dodecoic acids in the free or combined 
state. Treatment with sulphuric acid gave, amongst other products, 
frarw-terpin, Jrom which the presence of y-terpineol in the original 
oil is inferred. This compound has not hitherto been found in 
any naturally occurring essential oil, but, unfortunately, was not 
present in this one in sufficient quantity to permit of its isolation. 
In addition to the above compounds, two sesquiterpene fractions 
were isolated, having b. p. 19o — 200 o /100 mm,, 0-9162, n® 1*507, 
[«]“ — 15-9°, empirical formula C^H^, and b. p. 20,5—2207100 mm, 
0-9419, flg 1-506, [at]?? — 19-2°, and empirical formula C u H, 6 0. 

H. H. 


The Constituents of Indian Turpentine from Pinus longifolia, 
Roxb. III. John Lionel Simonsen (T., 1923, 123, 2642- 
2666). 


Swelling of Caoutchouc. M. Le Blanc and M. Keogeb 
{Kolloid Z. } 1923, 23, 168—176).— The swelling of caoutchouc in 
a number of organic solvents has been investigated. It is shown 
that the maximum swelling in a scries (27) of organic solvents 
increases with increasing dielectric constant. Compounds con- 
taining halogens or sulphur have an increased swelling power. 
The velocity of vulcanisation of caoutchouc sols in different solvents 
shows very marked differences. With the exception of carbon 
tetrachloride, it is greatest in solvents containing chlorine, to low- 
ing these come the bromine derivatives and finally the hydrocarbons. 
Carbon disulphide and carbon tetrachloride solutions have be 
smallest velocity. At the commencement the velocity ot ■ 
swelling is strongly dependent on the viscosity of the sdre^aw 
because of this, the weakly swelling liquids have aswelliiig ? 
many times as great as that of the strongly swelling iq . 
commencement. Carbon disulphide and mercapan ^ 
greatest swelling velocity ; this is due largely to their stio g ^ j 
property and their .low viscosity, but not enttrely, ” 

60 °, when its viscosity is much reduced, does no r caOU tchouc 
velocity of carbon disulphide. The various . 0 f their 

take up the solvent more rapidly the smaller are f 0U]U i, 

maximum swelling. Many exceptions to this statemen 
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bufc it is Strictly true ia the case of bromine. The outstanding 
position of carbon disulphide in cold vulcanisation is due to its 
unusually large swelling velocity, and to the fact that every vul- 
canising agent is active slowly in it. Its swelling properties are 
inferior only to those of mercaptan ; carbon tetrachloride is inferior to 
it in this respect, but this solvent has the advantage that vulcanisa- 
tion takes place slowly in it. j ^ g. 

Relation between Ability to form Resins and Chemical 
Constitution. IV. W. Herzoq and J. Kreidl (Z amncw 
Ckem 1923, 36, [64], 471-473; cf. A., 1922, i, 1168). -Further 
instances are given of the formation of resins from substances con- 
taining the “ resinophore ” group -CIOCO-. For example, citr- 
aconic anhydride heated at 200° in an inert, gas gives a resin, and in 
the same way cinnamylidenemalonic acid, CHPk:CH*CH:C(C0 2 H} 2 , 
when heated, gives, a resin believed to be the anhydride of the 
mono-carboxylic acid, (CHPh:CH-CH:CH‘C0) 2 0. Numerous other 
examples are quoted from the literature of the formation of resins 
from compounds containing this group. The formation of a resin 
from phenylketimine, NPhlClCHg, leads to the inclusion of -N1CIC< 
as a “ resinophore ” group. The conjugated double linking, 
^c:c-c:c-, is also regarded as a “ resinophore ” group, as exemplified 
by the A 1 °r- butadienes, etc., and so also is the group, >CX>CIN-, 
as shown by the formation of a rubber-like substance by the poly- 
merisation of methyiallylideneamine, CH 2 ICH>CH;NMe. P. M. 

Digitalinum Verum. A, Windaus and G. Bandte ( Ber 
1923, 56, [B], 2001— 2007).— The authors have commenced a 
systematic study of the chemistry of the cardiac poisons. The 
present communication is devoted to an account of digitaligenin 
which has been largely examined by Kiliani (A., 1914, i, 856). 

The seeds of Digitalis purpurea are extracted with absolute alcohol 
and the concentrated extracts are treated with dry ether until a 
distinct precipitate is no longer produced. The precipitations are 
repeated several times and the solid is worked up for digitonin and 
^itonin. Digitalinum verum is isolated from the solutions by 
Kiliani s method and is converted into digitaligenin, needles, m. p. 
211 — 212° (Kiliani, m. p. 201 — 202°), to which the composition, 
^ 24 ^ 32 ^ 3 > is assigned. Acetyldigitaligenm has m. p. 208° 
'Kiliani, m. p. 201 — 202°). Catalytic hydrogenation of digitaligenin 
n methyl-alcoholic solution in the presence of spongy palladium 
leads ultimately to the production of hemkydrodigitaligenin, 
3 2 4H 3g 0 3 , leaflets, m. p. 186 — 187°. AcetylhexahydrodigitaUgenin , 
long, rhombic crystals, m. p. 154 — 155°, is obtained by treating 
the hexahydro-compound with acetic anhydride and sodium 
acetate or by exhaustive hydrogenation of acetyldigitaligenm. 
Hexahydrodigitaligenin is oxidised by chromic acid to hexahydro- 
iigitaligemne , C 24 H 3s 0 3 , slender needles, m. p. 205—207° {oxime, 
needles, m. p. 205 — 206°), and therefore contains a secondary 
alcoholic group. It is reduced by amalgamated zinc and con- 
3entrated hydrochloric acid in the presence of glacial acetic acid 
;o the lactone , C 24 H 33 0 2 , long, lustrous needles, m. p.*168 — 169°. 
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During the hydrogenation of digitaligenin a sudden droD * 
rate of absorption of the gas is observed after the absonr 
two molecular proportions; if the reaction is interrupted * 
stage, tetrahydrodigitaligenin , m. p. 194°, can be isolated • 
corresponding acetate, slender needles, has m. p. 

Kiliani’s “ hydrodigitaligenin ** is a mixture of much ' 

little hexa- hydrodigitaligenin. 

Chemical Constitution of Artemisin, p 

B. Accad. Linux , 1923, [v], 32, i, 618-622 ; cf. this vol. 

The properties of artemisin are not in accord with Rimini* ' 
position that the oxygen atom present in addition to tb* ^ 
santonin occurs in the dimethylated ring as a hydxoxvl ^ ° f 
united to the carbon atom adjacent to the ketonic ctuWri 
santonin, thus: -CHg^OHJ-CO- (A., 1909, i, 115). It ifrl? 
that this oxygen atom is situated in the tetrahydrogenated r‘ 
the most probable formula for artemisin being (I), which read'f 
explains the formation of artemisic acid by the action nf w? 
chloric acid in the following manner : ^ 


CH 9 


\/\ 


CH* 


iCH- 


^ CH, 


2>co 


\/\ 


CH* 

\./\ 

i 

/\/ 


(I.) 


iCHCl 

!C(OH)-CHMe*C0 2 H 


y 

CH* 


)CH-OH 

)C( OH) ’CHMe'C0 2 H 


CH 

Wh 


ch 2 

CH 

\Z\CH 

/ , ^ / ! CCl-CHMe‘C0 2 H 
x CH, 


y\y 

ch 2 

CH 

\Ach 


;C(OH)*CHMe*C0 2 H 




/\/ 

CH 


JC-CHMe*C0 2 H. 


T. II. P. 


Acetyl Compound of Artemisin. P. Bertolo { Atti R. Acml 
Lined, 1923, [v], 32, ii, 76 — 79). — The acfetyl compound of 
artemisin, m. p. 200° (A., 1920, i, 444), forms an oxime , 
0Ac’Cj-H 17 0 2 :N0H, 

crystallising in white needles, arranged radially, m. p. 188— 189 c , 
and a phenylhydrazonc, C 23 H 2G 0 4 N 2 , crystallising in pink, silky 
needles, m. p. 145°. When hydrolysed with alcoholic potassium 
hydroxide, the acetyl derivative yields, not artemisin, but a 
crystalline compound , m. p. 220°, exhibiting acid properties. ^ 

The Constitution of Capsaicin, the Pungent Principle d 
Capsicum. HI. E. K. Nelson and L. E. Dawson (J. » 
Chem. Soc, t 1923, 45, 2179—2181; cf. A., 1919, i, &3; 

i, 380).— Capsaicin is proved to be Tj-methyl-A'-nonenyl^niiy 
amide, CHMcj-tH:CH’[CH 2 ] 1 -CO-NH-CH 2 -C 6 H 3 (OH)'OMe, by tie 
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I ollowing reactions. It is reduced, in absolute alcoholic solution 
>v means of palladium and hydrogen, to dihydrocapsaicin , m. n 
15°, m* 1*510, n™ 1*520, n ” 1-555, which is also produced by con- 
[ensLiig vanillylamine with ^methylnonenyl chloride ; this demon- 
trates the position of the methyl group in the unsaturated acid 
,art of the molecule. The location of the double bond is decided 
,y the production of adipic acid and isobutyric acid, when the 
ecenoic acid isolated by hydrolysing capsaicin is oxidised by means 
lof cold 5% potassium permanganate solution. Dihydrocapsaicin 
|s as pungent as capsaicin; the view of Ott and Zimmermann (A., 
[1922, i, 137), that this property in capsaicin and similar compounds 
ps dependent on unsaturation in the side chain, is therefore incorrect. 


| W. S. N. 

: A Tannin which is apparently Free from Sugar. M 

JtaENSTEiN (Be.r., 1923, 56, [ B] } 1876).— Mitchell (this vol, ii, 
188) has described a commercial specimen of tannin which is 
optically active but does not appear to yield a sugar when hydrolysed 
or fermented. Further experiments have shown that the amount 
of dextrose, produced is very slight and quite inadequate to account 
for the optical activity of the material which is possibly due to the 
presence of active leucodigallic acid. H. W. 


[The State of Methyl-orange and Methyl-red at the Transi- 
tion Point.] A. Thiel and A. Dassler (. Ber 1923, 56, [£], 
2082).— The absorption curve of methyl-red is displaced by increase 
in the hydrogen-ion concentration about 10 //./t towards the region 
of shorter and not of longer wave-lengths as incorrectly stated in 
the earlier communication (this vol., i, 937). H. W. 

Furfurylidene and Furfuryl Compounds of Camphor and 
ol some q/doHexanones. (Mlle) Kellie Wolff [Ann. Ckim., 
1923, [ix], 20, 82 — 130). — A continuation of work previously pub- 
lished (cf. A., 1921, i, 514 ; 1922, i, 668 ; this vol., i, 937). The follow- 
ing compounds are described : Furf unjlcamphor , colourless crystals, 
m. p. 65°, B a 65-45, i? D 65-88, Bp 66-80, prepared by the action of 
sodium amalgam on furfurylidenecamphor and only clearly dis- 
tinguishable from the latter by its optical properties ; monofurfuryl- 
cyclo hexanonc, a pale yellow liquid, b. p. 136°/17 mm., n™ 1-49896, 
1-50244, 1-51139, difurfurylcydohexanme, colourless leaves, 

tn. p. 53°, B a 70-14, R D 70-62, Bp 73*54, obtained by reduction of the 
corresponding mono- and di-furfurylidene compounds, respectively ; 
2 -furfuryl- 4-methylcyclohexanone, a yellow oil, b. p. 148 — 150°/ 
20 mm., ri** 1-49464, 149812, nf* 1-50762; 2:6 -difurfuryl- 

^nethylcyclohexamne, colourless needles, m. p. 52°, R a 74-48, 
75-09, B.i 76-69, by reduction of the furfurylidene deriv- 
atives 2-furfurylidene-5-r)ietkylcyclohexanone, yellow crystals, m. p. 
±3°, B a 57*30, B 0 58-93, Bp 61-51 ; 2 : ^-difurfurylidem-5-methyl- 
vyAohcxanone, yellow crystals, m. p. 68°, B a 89-97, i? 0 92-65, Bp 
99-84. Optically active isomerides of the two last-named sub- 
stances were prepared as condensation products of active 5-methyl- 
cydohexanone, but these derivatives are of opposite sign to that of 
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the hexanone used. Active 2-furfuiylidene-5-nMykyc\ Q } u % a ^ 
forms yellow crystals, m. p. 43°, R a 58-23, B D 58-95, Ua flaon 
[a][f — 11° 47'; active 2 : 6-difurfurylidene-5-melhyky c \ Q fc*' 
yellow crystals, m. p. 68 °, if* 92*46, i? D 93*93, Bp 103*17, [ap^pja® 
3 S\ Active and inactive isomerides of both substances jield a 
furfuryl derivative on reduction; 2-furfuryl-5 -methyk ycloAean M / 
is a yellow oil, b. p. 142 — 143°/17 mm., df 1 1*0419, % 1 * 4953 ^ 
nf l 1*49897, nf l 1*50876, the constants for the active form 
df 1 1*0370, [a][? -5° 13', nf 1 1*48864, ng* 1*49290, nf' 4 . 50069 * 
2 : 6-difu rjuryl-n- methylcydoh exanone, a yellow liquid, b. p. 19 ^ 
200°/16 mm., B a 74-70, B$ 75*10, Bp 76*98; the active form W 
b. p. 202— 204 o /16 mm., [*]« - 6 ° 37', R a 74*66, i? D 75*17, ^ 76*44 
A study of the optical properties of the substances prepared in 
the course of the work shows that those in which a double bond 
occurs between the two rings give unusually high values for mole, 
cular refraction and dispersion, the values given by the substances 
obtained on hydrogenation of the double bond being normal. 

H. I E. 


Tetrahydro-y-pyrones. II. W. Borsche and K. Thiele 

(Ber., 1923, 56, [if], 2012 — 2015; cf. Borsche and Mehner, A., 
1915, i, 574).— The hydrogenation of 4-pyrone and 2 : 6 -dimethyl! 
4-pyrone is effected as described in the previous communication; 
the operation is particularly tedious in the case of the dimethyl 
derivative. 

The following compounds are prepared from tctrahycbo-4-pyrone : 
the oxime, long, colourless needles, in. p. 87 — 88°, which is reduced 
by aluminium amalgam in the presence of moist ether to the corre- 
sponding amine , a colourless liquid without a definite boiling point 
(the very hygroscopic hydrochloride , the benzoyl derivative, prisms, 
m. p. 172°, and the carbamate , C fi H 12 0 2 N 2 , colourless leaflets, m.p, 
226 — 227°, are described). With magnesium phenyl bromide, 

CH *CH 

tetrahydro- 4-pyrone gives the compound, 0 < C.^jj 2 ,Qjj 2 ^ > CPh , OH, 

colourless, lustrous needles, m, p. 103 — 104°, which is smoothly 
dehydrated by boiling acetic anhydride to the substance, 


oC 


CH.,CtU 


^CPh, 


2 W1 2 

colourless leaflets, m. p. 61 — 62°, which rapidly becomes converted 
into a colourless resin when preserved. Tetrahydro-4-pyrone is 
oxidised by potassium permanganate in alkaline solution to the 
dicarboiylic add, CO,HCH,-O^IH 1 -CH t -CO t H. colourless needles, 
m. p. 93 — 9 .J 3 (di-ethyl ester, a colourless, mobile liquid, b.p. 

2 : (bDimethyltetrahydro-4-pyrone gives an oxime, colourless 
needles, m. p/82— 83 J , b. p. 210—2207760 mm. {benzoyl deny* 
ative, coarse, colourless prisms, m. p. 93°); it is n , ce , 
aluminium amalgam to the corresponding amine, whic 1 . 81 « 

as the very hygroscopic hydrochloride and tic benzoyl denv a iv V j 
colourless needles, m. p. 189 — 190°. Unlike tetrahy 0 * ’ 

the dimethyl * derivative is readily reduced to 2 . 
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drahydropyranA-ol, colourless needles, 

n. P- 48—49°, b. p. 190° /atmospheric pressure. 2 : 6-Dimethyl- 
;etrahydro-4-pyrone is converted by magnesium methyl iodide into 

1:4; MmdhyUetrakydropyran-i-ol , 0<cHMe-CH 2 ^ >CMe, ° H ’ b * P- 

16 — 88°/ 18 mm., which is transformed by boiling acetic anhydride 

nto the corresponding acetate, & pale yellow liquid, b. p. 95 100°/ 

[6 mm.; with magnesium phenyl bromide it yields 4 -phenyl- 

l:64imethyttetmhydropyran-4-ol, 0<gg^&>CPh-OH, colour- 

ess prisms, m. p. 101—102°, b. p. 152 — 156°/14 mm., which 
s dehydrated by boiling acetic anhydride to the compound, 

KfflMJXa. a colourless liquid, b. p. 133 — 136°/12 mm. 


The latter compound is rapidly hydrogenated 
jolloidal palladium to the saturated substance.fi<i 
i colourless liquid, b. p. 125 — 127°/ 13 mm. 


in the presence of 
CHMe-CIW 
CHMe-CHP CfiPh ’ 
H. W. 


Pyranhydrones. IV. Wilhelm Schneider {Annalen, 1923, 
t32, 297— 318).— [With Albert Ross.]— The dull red precipitate, 
ibtained by the action of sodium acetate solution on 2 : 6-diphenyl- 
t-methylpyrylium bromide in faintly acid solution (Schneider and 
toss, A., 1922, i, 1171), is 2 : 6-diphenyl-4-methylpyranhydrone ; 
t is prepared in a granular, bluish-red, somewhat purer form, m. p. 
10—105° (sinters about 55°), by the addition of saturated sodium 
icetate solution to a solution of the bromide in glacial acetic acid. 
Che more pure product loses, when heated in a vacuum, 
tpproximately 1 mol. of water, whilst the less pure material, which 
s already partly dehydrated, loses about half that amount; in 
-ither case a methylenepyran, C 18 H 14 0, is obtained. Further, the 
ission of the pyranhydrone, by solution in glacial acetic acid (cf. 
Schneider and Meyer, A., 1921, i, 680), leads to two products, one 
tf which gives a perchlorate, whilst the other does not form salts. 

[With Hans Jacobi.] — It is not possible to obtain a pyranhydrone 
ly the action of concentrated sodium acetate solution on 2 ; 4 : 6-tri- 
aethylpyrylium perchlorate, or on a cold ethereal solution of the 
hloride. 

i’Phenyl-2 : 6 -dimethylpyrylmn iodide (cf. Baeyer and Piccard, 
L, 1911, i, 901) is obtained by the action of potassium iodide in 
oncentrated hydrochloric acid solution on a cold solution, obtained 
com the action of dimethylpyrone in anisole solution on an ethereal 
olution of magnesium phenyl bromide. The iodide exists in two 
onus, (a) ciliate clusters of slender, yellow needles, (5) red rhombs, 
f which the latter is the more stable ; either form has m. p. 203°. 
L periodide , C 13 H 13 OI 3 , m. p. 126 — 128°, is also formed, and separates 
& dark brown flocks. When saturated sodium acetate solution 
3 added to a well-cooled solution of the iodide in dilute acetic acid, 
fld the mixture kept at — 10°, 4 -phenyl-2 : G-dmetbyl^yranhydroTie 
fadually separates in dirty violet-red flocks ; it passes on drying to 
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a vitreous, violet mass, which may be ground to a chocolate- c 
powder, m. p. about 80°, sinters at 60°, decomp. 140 . The colour 
of this compound in alcoholic solution disappears on warming, aQ( j 
deepens on cooling. , . 

4-p-Amsi/f-2 : 6 -dimeihylpyryhum iodide ra prepared in the usual 
way from dimethylpyrone and the Grignard reagent from p-bromo 
anisole ; it forms compact, brown crystals having a violet, metallic 
lustre, m. p. 215°; a yellow modification appears when a hot 
saturated, alcoholic solution is suddenly cooled, this being 0n |y 
slowly reconverted into the more stable form. The picrate forms 
small, slender, yellow needles, m. p. 186°. The corresponding 
pyranhy drone is a reddish-brown, violet-tinted, resinous mass, 
which cannot be purified. 

[With Gotthard Trebitz.]— The condensation of acetophenone, 
or of dypnone, with propionic anhydride in the presence of sulpho- 
propionic acid leads to the formation of 4 : Mipkenyl-2-ethylpjryliun 
sulphopropioncUe, small, yellow crystals, or 'thin reddish-yellow 
plates, m. p. 163°. The corresponding iodide forms blood-red 
needles, m. p. 236—237°. These pyrylium salts are converted by 
the action of sodium acetate solution, or of other weak alkalis, 
into an amorphous, brownish-red substance, which very readily 
resinifies, does not lose water when heated in a vacuum, and is 
apparently 4 : 6-diphenyl-2-ethylidenepyran. 

[With Helene Nitzsche.}--4 : 6-Diphenyl-2-styrylpyrylium 
chloride m p. 115°, or with 2H a O, intensely red crystals, m. p. 105°, 
is obtained by warming 4 : 6-diphenyl-2-methylpyrylium chloride 
(i 2H 2 0) and benzaldehyde at 100°. The iodide forms small, 
dark brownish-red needles, m. p. 183—184°. The action of dilute 
sodium hydroxide or sodium acetate solution on an i a 
of either of these salts gives an amorphous, aocculcnt, . 
precipitate, which has m. p. 120°, and does not resin if y on drying, 
It is apparently the pseudo- base, 4 : Miphenyl-2-styryl^/rand. 

The Beckmann Conversion of Oximes into Amides. Em 

Beckmann and Erich Bark (J. pr . Chem., ,1923, [u], 105 3., 349), 
—The oxime of 1 : 2 -dimethylchromone (Petechek and 8imonis,A, 
1913 i 890) is not a true oxime, but a nitroso -derivative, 

(Simonis and Elias, A., 1916, i, 499), since it doesnotund^e 
Beckmann transformation. It is, m fact, unaflec , ^ c hloride, 

with phosphorus pcntachlonde, anhydrous J fg tte ac tion 
acetyl chloride, glacial acetic acid, or acetical.ydnd 
of concentrated sulphuric 

m. p. 225°, silver salt, m. p above , 280 . The 4cid) 

removed from the oxime by boil g hvdroxide solution, 01 
sulphuric acid, sulphurous acid, sodium hj E dra21 , ne of 
formaldehyde solution; a semicarbawne or pbenywy 
dimethylcnromone cannot Prepared. (Simon js and &*> 

The oxime of l-thio-2 : 3 -dimethylchromone paw* 
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oc. cii) is a true oxime, but passes into gummy products when an 
ittempt is made to effect its transformation by means of the usual 
^agents. 

Isatinoxime is unaffected by treatment with sulphuric? acid, 
gaseous hydrogen chloride, acetyl chloride, or acetic anhydride, 
fhe use of a mixture of phosphoryl chloride and phosphorus penta- 
:bloride leads to the formation of o-cyanophenylcarbimide, which 
Borsche and Jacobs obtained (A., 1914, i, 322) by the use of 
phosphorus pentachloride alone . Under no conditions is a rearrange-* 
oient with formation of a six-membered ring brought about. The 
action of benzenesulphonyl chloride on isatinoxime in cold or 

boiling pyridine solution gives a sulphmiic acid, C 6 H 4 <^^g|>CO, 

ivory-coloured leaflets, m. p. 130—131° (insoluble mercuric salt). 

The latter is likewise produced in attempting to prepare isatin- 
dioxime by the action of the same reagents on its A-acetyl derivative ; 
this is not affected by treatment with pyridine alone, or with 
piperidine, but is converted into isatinoxime by the use of potassium 
hydroxide. The action of aqueous sodium hydroxide and benzoyl 
chloride on acetylisatindioxime gives isatinoxime benzoate, whilst 
o-cyanophenylcarbimide is obtained by the use of a mixture of 
phosphoryl chloride and phosphorus pentachloride. 

The conversion of benzophenoneoxime into benzanilide is 
accomplished by fusion with the following chlorides : potassium, 
magnesium, calcium, aluminium, zinc, ferrous, ferric, mercuric, . 
antimonious, antimonic, and phosphoryl chlorides. Benzophenone- 
oxime is unaffected by fusion with sodium chloride ; by the action of 
carbonyl chloride in ethereal solution, or of nitrosyl chloride in 
chloroform solution, it is converted into benzophenone. The 
presence or absence of atmospheric oxygen apparently makes no 
difference. Antimony pentachloride and the trichloride effect this 
transformation with remarkable ease, the former even in cold 
chloroform solution. Conversion of the oxime into the ketone is 
also brought about by fusion with calcium, zinc, ferric, mercuric, or 
antimonic oxides, aluminium hydroxide, copper bronze, or anhydrous 
zinc sulphate, but hydrated zinc sulphate has no action. Benzanilide 
is quite unaffected by fusion with mercuric oxide, or by treatment 
with carbonyl chloride in chloroform solution. W. S. N. 

Chemical Reactivity and Conjugation: the Reactivity of 
the 2-Methyl Group in 2 : 3-Dimethylchromone. Isidor 
Morris Heilbron, Harry Barnes, and Richard Alan Morton 
(T., 1923, 123, 2559—2570). 

Styrylbenzopyrylium Salts. III. The r Styryl Deriv- 
atives of 7 - Hydroxy - 2 - phenyl - 4 - methylbenzopyrylium 
Chloride, Johannes Sybrandt Buck and Isidor Morris 
Heilbron (T„ 1923, 123, 2521—2531). 

Thiochromanones and the Products of their Transform- 
ations. F. Krollpfeifeer and H. Schultze (Re? ., 1923, 56, 
[R], 1819 — 1824; cf. Krollpfeiffer and Schafer, this vol., i, 343). A 
VOL. exxiv. i. rr 
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preliminary communication induced by the recent publication t 
Arndt (this vol., i, 826). * 

(3-Arylthiolpropionic acids are conveniently prepared by th 
action of an aqueous solution of sodium p-bromopropionate on th* 
requisite mercaptan dissolved in 2A-sodium hydroxide solutfo 
[i-Phenylthiolpropionic acid, SPh , CH 2 , CH 2 , C0 2 H J colourless leaflets 
m. p. 59°, b. p. 184°/10 mm., p-p-tolylthiolpropionio acid, m. p 7 q c ' 
(cf. Arndt, loc. cil), (3- m-xylylthiol propionic acid , colourless leaflet* 
m. p. 84—85° after previous softening, b. p. 196—197712 m 
(J - \-TiaphlhyUhiolpropionic acid, m. p. 89-30°, 3-2 -mpMylthd 
propionic acid , m. p. 104 — 105 , b. p. 161 / 12 mm., and (1-2-Jefra. 
hydronaphihyUhiolpropionic acid, m, p. 76°, after previous softening 
b. p. 237 0 /12 mm., are described. King closure of the (3-arylthj 0 ]! 
propionic acids to thiochromanones is readily effected by cold 
concentrated sulphuric acid. Thiochromanone, colourless leaflet/ 
m. p. 29—30°, b. p. 154°/12 mm. ( semicarbazone , slender, colourless 
needles, m. p. 219 — 220°), 6-methylthiochromanone, colourless 
plates, m. p. 41 — 42°, b. p. 174°/I0 mm. (semicarbazone, colourless 
leaflets, m. p. 235°, when rapidly heated), 6 : %-dmetkyltJno. 

chromanone , C 6 H 2 Me 2 <g^9^ 2 , large, colourless plates, m. p. 

38 — 39° ( semicarbazone , colourless needles, m. p. 236—237°, when 
rapidly heated), 7 : %-benzothiockromanone , coarse, ycllowish-grcen 
prisms, m. p. 107°, and 5 : Q-benzothiochromanone, m. p. 68—69° 
(semicarbazone, m. p. 241 — 242°, when rapidly heated), are described, 

Ring closure of ^-2-tetrahydronaphthylthiolpropionic acid appears 
to yield a mixture of the two thiochromanones theoretically possible; 
the crude product of the reaction gives two semicarbazones i m, p. 
255° and 224°, respectively, the former of which yields a thio- 
chromanone , small, colourless platelets, m. p. 60—61°. H. W. 

Thiopyronines. M. Battegay and P. Fries (Bull. Soc. chim. } 
1923, [iv], 33, 1098 — 1103). — p-Xylidine does not behave in the 
normal manner with formaldehyde, but 2 mols, of the former 
condense with 1 mol. of the latter to give a substituted methane (I). 


Me CH 2 Me 

/W\ 

NHj^ l^NH, 

Me Mo 


nhJ x 


Me CH Me 

/\/\/\ 


./\ 

Me ' 


/'NH, 
Mo 


(I-) 


• Me CH Me 

oco* 

Me S Me 
d'lZnCI, 
(I1L) 


)-SO,H 

(II.) 

II this base be acetylated and dropped in small quantities wtj 
vigorous stirring into fuming sulphuric acid at 20°, condensaio 
om.ra, and the sulphate (II) of the substituted thiopyronme may 
be obtained, after removal of the acetyl groups, as sma , 
needles. This salt forms a wionodiozo-derivative, mdig • 
solution, and a btsdiozo-derivative, greenish-yellow m solutio . ... 

, ... - .. _ J !il 1 Ua 

boding 
zinc i 


te^g ^emonoSBao-eompound with alcohol and precipitating 

zinc chloride, a salt of Apothio-pyronine (HI) is obtained. 
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Selenof>yromnes. H. Battegay and G. Hhgel (Bull. Soc 
chim., 1923, [iv], 33, 1103—1106; cf. A, 1920, i, 629).-Two~ruIes 
governing the formation of selenopyronines are enunciated. First, 
the diphenylmethane used as parent substance must give a colour 
reaction with lead peroxide in acetic acid solution. Secondly, the 
substituents in the benzene nuclei must be such as will exert in 
fuming sulphuric acid solution a directing influence sufficient to 
cause the new substituent to enter in the ortho-position to the 
methane bridge. Examples are given to illustrate these rules and 
it is pointed out that the presence of nitro- or amino-groups is not in 
general conducive to successful condensation, although alkylation 
of the amino-group by removing its tendency to form an ammonium 
salt is distinctly advantageous. H. H. 

Codeine and its Isomerides. Edmund Speyer and Wilhelm 
Krauss ( AnncUen , 1923, 432, 233— 265). — A simplification is 
described of Knorrs method (A., 1907, i, 151; 1908, i, 361) for 
separating the isomerides of codeine, allo-ij/- Codeine is obtained 
from its hydriodide by the action of ammonia as needles, m. p. 
116-117°, [«]g —235-4°. 

In accordance with Knorr’s views (A., 1908, i, 42, 956) on the 
structure of codeine, t>ocodeme, ^-codeine, and allo-ip- codeine, the 
latter behaves, when treated in dilute acetic 
acid solution with palladium black and hydro* 

HO'i X gen, like ^-codeine (A., 1922, i, 47), giving 

\y \H 2 telrakydro&Uo -\p -codeine (I), leaflets, m. p. 

IH lH 137 — 138°, [a]'j] — 75-0°, in which the oxygen 

Hr 'hh -N'Me bridge is broken, since it gives a diacetate, 

HJ - if 1 CH small needles, m. p. 115°. It is evident that 
/ / 2 fission of the oxygen-carbon linking precedes 

Qjp the saturation of the bond 13—14, since 
dihydro-xjf-coddne , long needles, m. p. 128° 
[melkiodide, leaflets, decomp. 275°) is phenolic (soluble in alkali 
hydroxide solution); it is obtained by reducing ^-codeine, either 
by means of sodium and alcohol, or electrolytically in 25% 
sulphuric acid solution, using lead electrodes. On further reduc- 
tion by means of palladium-hydrogen, dihydro -t/r-codeine gives 
tetrahydro-i^- codeine ; the latter gives a diaceiate, leaflets, m. p, 
137—138°. Dihydroisoeodeine ( loc . cit.) gives a monoacetate, rock, 
m. p. 166°, methiodide, hexagonal tablets, m. p. 268—269°. The 
double compound, m, p. 147-5°, described by Lees (A., 1908, i, 
42), consists of equal quantities of tsocodeine and dlo- ^-codeine, 
since it gives equivalent quantities of dihydrozsocodeine and tetra- 
hydroaJ/o-^-codeine when reduced in dilute acetic acid solution 
by means of palladium-hydrogen. 

The methiodide, needles, m. p. 252°, of tetrahydroatto-^-codeine is 
converted by the action of hot, concentrated potassium hydroxide 
solution into de&-N*metkyltetrahydro&\lo-il/-codeine, an oil, hydriodide , 
rectangular leaflets, m. p. 236°. This base forms an oily meihiodide, 
from which an oily, nitrogen-free product is obtained by heating with 
^6% potassium hydroxide solution. The same behaviour is shown 

rr2 
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by de-N-methyUelrahydro-*p-codeine , prisms, m. p. 162 — 163°, w u- 
is derived from tetrahydro-^-codeine methiodide. For these <b 
bases the alternative formulae (II) and (III) present - 


(IX) 


J? ]H-NMe 2 

•pTI/ \/ 

hI I OHM. hi 

^./■E L ohJ 

H* 


11 \ IH /~iTT 


H, 


,4 

OH 


into 


whichever is correct, the V- and allo-if /- bases differ only in «. 
configuration of the secondary alcohol grouping. The action of 
methyl sulphate and 10% sodium hydroxide solution, followed h 
treatment with sodium iodide, converts tetrahydro-f -codeine yj 

• 0 Ih Ih 


0 


Ih 


H 




H, 


OH\j , 
H / \. 


H 

/H, 


h 2 ch 2 


..CHo-NMc, 


(V.) 


MeO; 


/% 


.1 


(VL) /\/\ 
0 iH II 
\/\/ 

ho AA 

H, 


ch 2 :ch 




its rnethyl dher methiodide, leaflets, m. p. 247°, from which, however 
defined degradation products are not obtained. Better results 
attend the use of dihydrowocodeine methiodide 
which is converted by means of hot, con- 
centrated potassium hydroxide solution into 
-meihyldikydrojsocodei ne (IV) or (V), small 
rods, in. p. 151° ; this gives a methiodide, needles, 
in. p. 269°, from which, by the using of boiling, 
concentrated potassium hydroxide solution, the 
nitrogen-free compound (VI), small needles, 
m . p . 7 5 — 7 6°, is obtained . An isomeride of (VI), 
m. p. 115°, is similarly prepared from de-N-methyldihydrocodeme 
(cf. Freund, A., 1921, i, 125). 

The action of phosphorus pentachloride in chloroform solution 
on allo-^- codeine gives &\\o-\p-chlorocodide, hexagonal leaflets, 
m. p. 154 — 155°, the amorphous hydrochloride of which is reduced in 
aqueous solution by means of palladium-hydrogen to a-deoxytefcra- 
hydros llo- ^ - code in e (methyl ether methiodide) (Freund, loc. cit.). 
Tetrahydro- ^-codeine is similarly converted into lelrahydro4-cMoro- 
codide, leaflets, m. p. 103°, which is reduced by means of sodium and 
alcohol to a-deoxytetrahydrocodeine. 

o/Zo-^- Codeine is converted by the action of warm hydrogen 
peroxide solution into alio*i p-codeine N-oxide, small rods, m. p. 21- 
(decomp.), which is converted by the action of a mixture of acetic 
anhydride and concentrated sulphuric acid into its sulpha^ ’ 
the latter exists in two forms, (a) the usual, less soluble modification, 
quadratic tablets, decomp. 280°, (5) the more soluble, or a-fonn, m- P- 
271°. iso Codeine N -oxide, prismatic rods, m. p. 219 
isocodeine-'N-oxide-xulphonic acid , (a) decomp. 300°, and ( 

290°, are obtained in a similar manner. A second 
octahedra. decamp, above 300°, of ^-codeine*3f-oxide*E 


(decomp-). 
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(Speyer and Wieters, Zoc. cit.) is described, which is converted into 
the usual form by keeping its solution in concentrated sulphuric 

acid. 

The action of cold bromine water on the less soluble form of 
ofr-f codeine^-oxide-aulphonic acid gives a perbromide, which is 
decomposed by the action of sulphurous acid, giving hromo&Mo- 
i /> codeine dibromide, small rods, m. p. 200—207°. Bromo-ip -codeine 
dibromide, prisms, m. p. 220°, gives tetrahydro- ^-codeine when 
reduced in dilute acetic acid solution by means of palladium- 
hydrogen. An isomeride , prisms, decomp. 235°, is obtained by 
using the a- or more soluble acid. Bromoisocodeine dibromide forms 
hexahedral aggregates, m. p. 212°; bromocodeine dibromide , m. p. 
200°, is reduced in dilute acetic acid solution to dihydrocodeine by 
the action of palladium-hydrogen. The action of bromine water on 
dihydrocodeine-iV’-oxide-sulphonic acid gives a perbromide from 
which sulphurous acid liberates an oily compound , C 18 H 22 0 3 NBr, 
which forms a crystalline metkiodide, m. p. 230° (decomp.). 

W. S. N. 


Dicyclic Morpholines. I. 


Julius von Braun and Jon 
Seeman (Ber., 1923, 56, [B], 1840— 
1 845).- — The authors have com- 
menced a series of attempts to 
obtain compounds containing the 
morphopyrrolicline (I) and the mor- 
phopiperidine (II) rings. The syn- 
thesis proceeds along the lines indicated by the formulae : 


CH^CH-GHg 
N- 6 ' 
CH^CH-CH, 
(I) 


CHvCH-CH, 

, Z | j l 

CH 2 N- 0 

6h 2 -ch-6h 2 

(II.) 


[CHi 


€H 2 ‘C0 2 H 


ch 2 -coji 


[CHi 


/ CHBr-C0 2 R 
\r 


>CH-CH 2 -OH 
[CH 2 ] a ( >NR X 

\CH*CH 2 ‘OH 


.CH-COaR 
[GHj/ >JSTR x 
'CH'CO oR 

XH-( 


yVil'CHgV 

[CHjl>\ >NE,)0. 
x CH-0H/ 


Up to the present it has only been effected with complete success 
when R 1 is the benzyl group. Since, however, an unexpected 
stability is conferred on the morpholine ring by association with 
the pyrrolidine complex, the removal of the benzyl radicle can be 
effected by means of cyanogen bromide with formation of the 
parent secondary base from which further A 7 -alkyl derivatives 
can be prepared. 

Benzyl meso-a 8-dibromoadipate, C^H^OiBr^ forms slender 
crystals, m. p. 83°, b. p. about 280°/15 mm, (slight decomp.) ; 

Ethyl wieso-aa-dibromoadipate is converted by methylamine in 
the presence of benzene into a mixture of aS-dibromoadipomethyl- 
amide, m. p. 214 — 215°, ethyl cis- 1 -meihylpyrrolidine-2 : 5-dicarb- 

oxyhte, 93 2 , CH(C0 2 Et)v > ^f-^e j a colourless liquid, b. p. 142— 

0H2*GH(C0 2 Et) 

146°/11 mm. (the picrate and metkiodide are not crystalline; the 
hygroscopic hydrochloride, m. p. 126—128°, and the chbrophtimte, 
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palo yellow leaflets, m. p. 180°, are described) and pyrroli^, 
diear boxyl&mide. The ester is reduced by sodium and alcohol 
to cis-bmethyl -2 : SJihydroxymethylpyrrolidine, b. p. 120 — 130 °/ 

12 mm. (the hydrochloride, chforoaurale , and methiodide are non. 
crystalline), but the yields are minimal by reason of the ready 
hydrolysis which occurs. 

Ethyl cis- hphenylpyrrolidine-2 : 5-dicarboxylate, b. p, 205°/ 

13 mm. (cf. Le Sueur, T., 1909, 95, 273), is readily obtained frotn 
the dibromo-ester and aniline. It is reduced by sodium and alcohol 
to cis-1 -phenyl-2 : 5 -dihydroxymethylpyrrolidine, a colourless, viscona 
liquid, b. p. 200 o /ll which does not yield crystalline salts 
and is not converted by sulphuric acid into a homogeneous, dihydra, 
ted substance. 

Ethyl cis-1 -benzylpyrrolidim-2 : 5-dicarboxyfole, b. p. 205—207°/ 
12 mm., yields a non-crystalline pierate and methiodide , a very 
hygroscopic hydrochloride , m. p. 128 D , and a chbrophtimk , m, n 
158°, It is reduced by sodium and alcohol to cis-1 •bmyl-2‘idi 
hydroxymethyl pyrrolidine, a somewhat viscous, odourless liquid, 
b. p. 210 — 211713 mm -> which gives a non -crystalline hydrochloride, 
a picraie, m. p. 139°, and a chloropktinatc , m. p. 177°. The hydroxy' 
methyl derivative is converted by sulphuric acid (70%) at 175° 
into 1 - benzyl morphop yrrol id i tie , m. p. 46° {hydrochloride, m. p. 
255°; chloroplatinate, m. p. 134°; picraie, m. p. 164°; methiodide, 
m. p. 249°). It is converted by cyanogen bromide into the product, 
C^H^ONBr, m. p. 258°, and a compound which appears to be 
essentially 1 -cyanomorpho pyrrolidine. H. W. 


The Catalytic Reduction of Nitrocompounds. II. y-Nitro- 
ketones. E. P. Kohler and N. L. Drake (J. Amer. Ckem. 80 c., 
1923, 45, 2144 — 2150 ; cf. this vol., i, 666).— The reduction of three 
nitro* ketones, in which the nitro-radicle is in the y-position to the 
carbonyl group, has been investigated, in the hope that ring 
formation between the carbonyl radicle and the partly reduced 
nitro-group might aid in elucidating the obscure mechanism of 
the reduction. Unfortunately, although cyclic compounds are 
formed, they are themselves so readily reduced that the pro- 
cess cannot be confined to a single step. Moreover, different 
products are formed by concurrent, as well as by consecutive 
reactions, and it is therefore impossible to deduce the course of the 


reaction. „ 

t-Nitro-h-phenylpentan-P-OM* lustrous needles, m. p. W-iWj 
is prepared by the action of sodionitromethane on styry . 
ketone in hot,' methyl -alcoholic solution. It is reduced m me \y 
alcoholic suspension, by means of platinum black and ny B 1 
to i-phenyl' 2 -inethylpyrrolidine, a colourless liquid, <>■ P; 
1 12°/10 mm., which turns yellow when exposed to the air, 
an N -benzoyl derivative, large prisms, m. p. &-».•*» ‘ 
verted by means of methyl sulphate and ice-col^ 
ium hydroxide solution into 4 -phenyll . 2 -durt 
isolated as its hydrobromide, slender, colourless nee , 

144—146° (probably with decomp.). The condensation of p F 
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ideneaeotophenone with sodionitromethane gives y-nitro-B-mo 
^thyhT^^yph^nylbutyroph^ ne t ' 

CH 2 0 2 :C e H 3 *CH(CH 2 *N0 2 )'CE i *C0Pb, 

slender needles, m. p. 96—96°. The reduction of this compound 
gives y-amino-^-mp-methylenedioxyphenylbutyropherume, colourless 
needles, or plates, m. p. 129 130°, which becomes gummv and 
discoloured when kept moist or in solution, and gives a hydro- 
chloride which cannot he purified. The amine reacts with benzene- 
sulphonyl chloride to give phenyl- 3 - mp-methylenedioxyphenyl- 
2 : 3-dihydropyrrole - 1 -benzenesulphone 

cHm N-stw 

minute plates, m. p. 225 — 227° (decomp,), after turning brown at 220° 
Other products of the reduction are 2.pkenyU-mp-mthylene. 
dioxyphenyltdrahydropyrrok , isolated as its hydrochloride long 
thin, white needles, m. p. about 208° (decomp.), and 1 -hydroxy- 
5phenyl3-mp-methylencdioxyphenyl-2 : 3-dihydrovvrrole 

9H(c a H 3 :o 2 :cH 2 )‘crf ch ( c 6 ^o®ch 

CH^fOH) ~“CPh CH 2 *CPh(OH) N ’ 

colourless needles, m. p. 144—145°. The former is not produced 
by reduction of the dihydro-derivative, since the latter is present 
in the reduction mixture after all absorption of hydrogen has 
ceased. Moreover, the amino -ketone is stable in neutral, or 
weakly alkaline solution, and is therefore not the source of the 
pyrrole derivatives. The three products must consequently be 
formed by different paths. The reduction of y-nitro-p-phenyl- 
butyrophenone gives an oily product which cannot be distilled, but 
from which the following compounds are isolated. The benzoate 
CHPh — CH^ppr nr CHPh-CH 2S ™ ™ . . 

C%N(OB z )^ CPh ° r iH==N >CPh ' 0Bz ’ colourless needles > 
m. p. 179— 180°, of a hydroxydiphenyldihydropyrrole ; 2 : 4 -diphenyl- 
tetrahydropyrrole hydrochloride , thin, colourless needles, m. p. 171— 
172°, and the corresponding oxalate } a colourless solid. W. S. N, 


Synthesis of Methyl and Ethyl 1 : 2 : 3 : 5-Tetramethyl- 
pyrrole-4-carboxylate. G. Korschun and (Mme) C. Roll 
{Bull Soc. chim ., 1923, [iv], 33, 1107 — 1108 ).— Methyl 1 : 2:3 : 5- 
tdramethylpyrrdeA-carboxylate is prepared by heating a mixture 
of methyl acetoaeetate, methyl a-ehloroethyl ketone, and 33% 
aqueous methylamine in a sealed flask for several hours. The ester 
crystallises from petroleum, and melts at 101°. The elhyl ester is 
prepared by agitation of ethyl diacetylbutyrate with excess of 33% 
aqueous methylamine in the cold. H. H. 


Complex Salts of Sexavalent Osmium. G. Scagliarini and 
A. Masetti Zanmni ( Gazzetta , 1923, 53, 504— 507).— Compounds 
analogous to the oxyosmyl compounds (cf. Wintrebert, A., 1903, 
L1 j "19) are not, so far as is known, formed by other metals of the 
platinum family, and the only salts which can be regarded as 
approaching them are the complex oxalates of tungsten and molyb- 
ienum, W0 3 (C 2 0 4 )K 2 ,H 2 0 and Mo0 3 (C 2 0 4 )Kj,H 2 0 («f. Rosenheim, 
i, 457). In view of the results obtained by Gibbs (A., 1882, 
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.144), the authors have investigated the action of pyridin , 
chloride on potassium osmiate. In strongly acid goW* hydro ‘ 
action yields a compound , 0s0 4 H 4 CyC 5 H s N) 2> which cryS- this 
yellowish -brown, fusiform needles, yields potassium osmi t m 
treated with concentrated potassium hydroxide, and ig 


pyridine trioxodichloro-osmonate, 


j~OsO s C 


H 2 .Py 


t.p.h. 


Complexes with Co-ordination Number Five. A Qr-m 

H. Henkel, and L. Spies (« J . pr. Chem ., 1922, fin i ne 

Thf> A/t+irm r»f anilina /\*% Ui/Mlf \ T t ' .. » "1 '38).-~ 


The action of aniline on *ratt$-Pt(NH,)»L gives a sn^ll * r , 
«m )M -[Pt(NH a ) a (NHJ>J,yi,. together with an £*2^* 

T violet 


fraMs-fP^NHg^N^Ph^jlo, together «.« 
powder and a good yield of <mjw-Pt(NH.PhLL An ai Z 7 JCt 
prepare the latter from aniline and plat i nous iodirl^ 1 Pt f° 
Pt(NH 2 Ph) 2 T 2 , pale yellow crystals, which is alsf faff 6 ,* 
aniline and m-Pt(NH 3 ) 2 I 2 . The latter is obtained by thfii® 
of potassium iodide on the salt m-Pt{NH,UN0 ) whil • , 

by the action of silver nitrate on eJ.p$Qf 
of which is obtained, together with [Pt(NH,)'Cl irPtfn^j 
[Pt(NH 3 )JPtCl,], when ammonia reacts with potassiunf^h]^ 
platinite. The cis- and fra^<?-forms of the compound PtlN T H PmT 
give, on treatment with pyridine, respectively, the cis- mihat 
forms of the compound [Pt(NH)(C 5 H 3 N) 2 ]I 2 , i„ both o{ g 
the iodine atoms are lomsable. The action of concentrated h v ,C 
dilonc acid on the irana-salt gives a mixture of yellow tnm- 
Pt(NH 3 ) 2 I 2 and white iran.s-Pt(C 5 H 5 N) 2 I 2 , whilst the as-salt gives 
■solely <ww-R(NH ? )(C ? H 4 N)L. C! VPt(NH 3 ) 2 I 2 is easily solubtein 
a que°us ethylenediamine solution, whilst the tos-salt is soluble 

Wlt rT^5?r U ty - The P roduct frora the cw-salt is not the expected 
ns-[Pt(AH^) 3 en]I 2 , but the white compound, [Pt en 2 ]L, which is 
also formed from the Irara-salt, or, together with Pt en L (glistening 
yellow needles), by treatment of platinous iodide with aqueous 
ethvlenediamine solution. The action of dilute sulphuric acid on 
an aqueous solution of the salt, [Pt en 2 ]I 2 , causes separation of 
platinous iodide, with formation of a yellow solution from which a 
golden-coloured compound of unknown constitution is isolated. 
The action of chlorine on diethylenediamincplatinous chloride gives 
the yellow monohydrate, the white dihydrate , and the frikydrak of 
the compound Pt en 2 Cl 4 , from w r hich, by the action of potassium 
ohloroplatinate, a compound, probably [Pt en 2 CI 2 ]PtCl 4) is produced. 
Two of the chlorine atoms in the compound Pt en 2 Cl 4 are evidently 
in the trans position with relation to the plane containing the 
ethylenediamine molecules, since they cannot be replaced hy a 
further ethylenediamine molecule. Chlorination of the compound 
Pt enCL gives the compound , [PtClg enjClg, yellow crystals, from 
which the isomeric ctVform of the compound, Pt en 2 Cl 4> should be 
obtainable by boiling with ethylenediamine. The product is, 
however, triethylenediamineplatinic chloride. The action of cola 
pyridine on the compound [Pt enCl 4 ]Cl gives a salt, Pt 
which is conyerted by means of ethylenediamine into dichloro 
diethylenediamineplatinic chloride. Two of the chlorine atoms 
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in the dipyridino-derivative are therefore considered to be in the 
trails -position with respect to the plane containing the ethvlenedi- 
: amine and pyridine molecules. The action of alcoholic bromine 
solution on an aqueous solution of diethylenediamineplatinous 
chloride gives a yellow compound , [Pt en 2 Br 2 P 2 ,2BL,0, which 
gradually turns green on exposure to the air, gives a white, caseous 
precipitate with silver nitrate, and a yellow salt with potassium 

chloroplatinate. W, S, N. 

A New Method for the Preparation of Hydroxy-derivatives 
of Pyridine, Quinoline, and their Homologates. A. E. Tschit- 
schibaein ( Ber 1923, 56 , [B\ 1879 — 1885). — In analogy with the 
animation of the pyridine nucleus by means of sodamide (cf. 
Tschitschibabin and Zeide. A., 1915, i, 590), the hydroxylation can 
be effected with potassium hydroxide. 

Quinoline reacts readily with potassium hydroxide at 225° with 
revolution of hydrogen and formation of the potassium derivative 
of 2-hydroxy quinoline ; the success of the operation depends greatly 
on the care expended in the desiccation of the alkali and to some 
■extent on its state of division . The yield of pure 2 -hydroxy quinoline 
is not less than 80% of that theoretically possible. Small amounts 
■of indole and, possibly, of 4-hydroxyquinoline, appear to be pro- 
duced simultaneously. 2-Methylquinoline does not evolve hydrogen 
when treated with potassium hydroxide; it is, however, evolved 
from lepidine. The analogous reaction with sodium hydroxide 
can be observed only at temperatures above the boiling point of 
quinoline. Pyridine is attacked less readily by alkali hydroxides; 
it is, however, transformed by potassium hydroxide at 320° into 
2-hyclroxypyridine. 

The course of the interaction between quinoline and barium 
oxide depends greatly on the content of the latter of barium hydr- 
oxide; it leads to the production of derivatives of indole and 
quinoline, but the change appears to be very complicated. H. W. 

The Synthesis of Pyridine Bases from Aldehydes and 
Ammonia. A. E. Tschttschtbabin ( J . Buss . Phys. Ghem. Soc 
1923, 54 , 402 — 41 1). — The condensation of aldehydes with ammonia 
can follow several courses with the production of a variety of bases. 
One of the fundamental types is the condensation of three mole- 
cules of aldehyde with a molecule of ammonia previously studied 
in the case of acetaldehyde, butaldehyde, and valeraldehyde and 
leading to 2 : 3 : 5-trialkylpyridines (A., 1906, i, 451) , this reaction 
is limited to saturated aldehydes of the general formula CH 2 R*CHO, 
whilst unsaturated aldehydes of the general formula CHR.CH'CHO 
follow the scheme given by Baeyer (Anmlen, 1870, 155 , 981) and 
by Diirkopf and Schlaugk (A,, 1888, 607), in which only 2 mols. of 
aldehyde take part. The condensation of 3 mols. of a saturated 
aldehyde with 1 mol. of ammonia can, however, follow an altern- 
ative scheme (Tschitschibabin, loc. cit.) leading to 3:4: 5-trialkyl- 
pyridines, and it is now pointed out that such a reaction actually 
ioes take place in some cases. Thus, y-picoline is formed in 
addition to a-picoline from acetaldehyde (see foll#wing abstracts) 
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and ammonia and 2- and 4-phenylpyxidines are produced i a 
similar way (Tschitschibabin, A., 1915, i, 638). It is now suecrestJ 
that a fourth type of condensation, leading to 3 -substituted pyridine 
occurs to a limited extent and can be represented as the condeiJ’ 
tion of ammonia with two molecules of an unsaturated aldebvd 
(or four molecules of a corresponding saturated one), thus : ^ 6 

R R 

^ CH /N-cHjR 

(a ch:chr = l ) 1 +2H 2 o 

CHO CHO N 

NH 3 

This reaction accounts for tho isolation of ^-methyl-S-ethylpyndiae 
from the reaction product of acetaldehyde and ammonia (following 
abstracts), whilst the formation of a new trimethylpyridine, which 
must be the 2 : 3 : 6-compound, is explained by the condensation 
of 4 mols. of acetaldehyde with ammonia, thus ; 


/ CH0 Ach, 

CH a CHO-CHj = CH 3\/ CH 3 

CH.-CHO CHO-CHj N 

nh 3 

An alternative scheme is possible, but this would lead to the known 
2:3: 4-compound (Guareschi, A., 1900, i, 558). A scheme is also 
given by which 2- or 4-propylpyridines might be produced in the 
same reaction. G. A. R. K. 


The Condensation of Aldehydes with Ammonia in the Pre- 
sence of Alumina. A. E. Tschitschibabin ( J . Russ. Phys . Ckm. 
Soc. f 1923, 54 , 411 — 413). — The reaction between aldehydes and 
ammonia takes place readily and with satisfactory yield on passing 
the gaseous mixture of the reacting substances over granular alumina 
at 200 — 350° ; the optimum temperature depends on the aldehyde 
used. The apparatus used is similar to that commonly employed for 
the Sabatier reaction and is described in detail.- G. A. R. K. 


The Condensation of Acetaldehyde with Ammonia in tie 
Presence of Alumina. A. E. Tschitschibabin, P. A. Moschkis, 
and (Mlle) L. S. Tiasuelova (J. Russ. Phys. Ckem . Soc 1923, 
413 — 420). — The reaction was carried out using the method described 
in the preceding abstract, the temperature being maintained at 
about 300°. The crude mixture of tertiary bases was obtained in 
60% yield and was subjected to fractionation, followed by fraction* 
precipitation by means of picric acid ; 60% of the nuxjttf 6 v 
finally separated in the form of pure compounds. 01 tnese, ■ 
and y-picoline constitute about 28% and / 0, u 
2-methyl-5-ethylpyridine 33%, and 4-methyl-3-ethyl P3^_ ’ 
about 6%. In addition to these bases, the highest boding 
contains two bases, one of which (b. p. 1 » P . 

in. p. 133 5 ) is Identical with the collidine obtained irom i 
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an d ammonia in the presence of alumina (A., 1915, i, 638) ; the other 
forms a picrate crystallising in needles, m. p. 164— 165°* The 
products of the reaction are thus essentially the same as those 
obtained from acetylene and ammonia and also from acetaldehyde 
and ammonia by the older method. G. A. R. K. 

products obtained on Heating Paracetaldehyde with 
Ammonia in Sealed Tubes. A. E. Tschitschibabin and (Mele) 
M. P. Oparina (J. Russ. Phys . Chem. Soc 1923, 54, 420 — 427).— 
It is shown that the compounds produced under the conditions 
originally used by Dilrkopf and Schlaugk (A., 1888, 607) are 
sssentially the same as those obtained from acetaldehyde and 
ammonia by the catalytic process (preceding abstract). By far 
the greatest percentage of the pyridine bases which were obtained in 
30% yield consisted of 2-methyl-5-ethylpyridine, characterised by 
its picrate melting at 164*5° ; a-pieoline was also isolated in quantity 
in addition to small amounts of y-pieoline and 4-methyl-3-ethyl- 
pyridine ; a 'picrate melting at 139° and belonging to an unknown 
base (cMoroplatinate, m. p. 190°) having the composition of a tri- 
methylpyridine was also isolated. This picrate was not identical 
with that of Guareschrs 2:3: 4-trimethylpyridine or the picrates 
obtained by Tschitschibabin (A., 1915, i, 638). Neither the 
fcrimethylpyridine prepared by Auerbach (A., 1893, i, 175) and by 
Knudsen (A., 1895, i, 562) nor any trace of lutidines could be 
found in the reaction product. G. A. R. K. 

\ The Condensation of Propaldehyde with Ammonia. A. E. 

Tschitschibabin and (Mlle) M. P. Oparina ( J . Russ. Phys. Chem. 

( Hoc., 1923, 54, 428—446). — The condensation of propaldehyde 
jrith ammonia proceeds satisfactorily in the presence of alumina 
310 — 320°, the yield of tertiary bases being about 40%. These 
re subjected to separation through their picrates after a 
sliminary fractionation. The substances isolated consisted of 
3 picrate of 3 : o-dimethyl-2-ethylpyridine (parvoline) which 
astituted about 60% of the total, the picrate of 3 : 5-dimethyl- 
ridine 18% and that of another parvoline, melting at 155 — 156° 
d crystallising in prisms. This parvoline appears to be identical 
fch a compound obtained in addition to the first two by Diirkopf 
d Gottsch (A., 1890, 794, 1002) ; it has b. p. 219—220° (eorr.)/748 
im., d* 0*9672, df 0*9516, df 7 , 0*9464, % 1*5064, and gives a 
hloroaurate, m. p. 138°. On oxidation the base yields a dibasic 
cid, m. p. 261°, identical with that obtained by Diirkopf ( loc . cit.) 
'hick this author wrongly believed to be dimethylpyridinedi- 
irboxylic acid and is now proved to be A-ethylpyridi ne- 3 : 5-di- 
\rhoxyiic acid by its conversion into 4 -ethyl pyridine (picrate, m. p. 
>9°, chloroplatinate, m. p. 108°); the structure of this base is 
©firmed by its synthesis from pyridine and ethyl iodide. From 
>ese facts, it is concluded that the second parvoline obtained by 
iirkopf and Gottsch and in the present research must bo 
: 5-dimethyl-4-ethyl pyridine. The formation of the two parvo- 
ies as well as of lutidine from propaldehyde and ammonia is in 
implete agreement with the authors’ views (preceding abstracts) 
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as to the mechanism of such reactions. It is suggested that tk 
formation of SchifFs paraconiine (Annalen, 1873, 166, 88) which 
does not fall into line with these views was due to the presence 0 f 
acetaldehyde in the butaldehyde used and that the product itself 
was a mixture composed chiefly of 2-propylpyndine and 4-coniine 
(2-propylpiperidine) ; such condensations of mixtures of aldehydes 
with ammonia have already been observed (Stohr, A., 1891, 579 . 
1892, 628) and it has now been found that mixtures of acetaldehyde 
with acraldehyde or etbylal and ammonia yield, in the presence of 
alumina, considerable quantities of pyridine. The possible synthesis 
of pyridine bases in plant organisms is also discussed. G. A. R. K. 


The Spontaneous Decomposition of Cyanoacetyl Chloride, 
G. Schroeter and Chr. Seidler (J. pr. Chem., 1922, [ii], 105, 
165— 176).— The spontaneous decomposition of cyanoacetyl 
chloride, which proceeds with violence and evolution of much 
hydrogen chloride when distillation under reduced pressure is 
attempted, takes place gradually at the ordinary temperature, or, 
better, at 0°, very little hydrogen chloride being formed. Together 
with other substances, which are soluble in water but do not 
crystallise readily, the chief product of the reaction is 5 -chkro- 
1 : 3 -dihydroxynicotinonitrile, slender, colourless needles, which 
turn yellowish-brown at 187—190 , and decompose at a higher 
temperature; the disodium salt, with 6H 2 0, is described. The 
constitution of this nitrile follows from its reactions. Although a 
disodium salt is formed by the action of concentrated alkali hydroxide 
solution, towards dilute (AT/IO) solutions the compound behaves as 
a monobasic acid. The chlorine atom is very firmly held ; the action 
of 20% aqueous sodium hydroxide solution at 170—180° is required 
to "eliminate the chlorine atom, one nitrogen atom being simul- 
taneously removed, giving 1:3: 5-trihydroxypyridine or 1:3:5- 
trihydroxynicotinic acid. The action of concentrated sulphuric 
acid on the nitrile gives o-chloro-\ : ^dihydroxynicolinmik, 
decomp. 220°, which, like the nitrile, gives a deep red coloration 
with ferric chloride in alcoholic solution, and behaves as an acid 
towards dilute alkali solutions. The prolonged action of alkali 
hydroxides causes almost complete elimination of the chlonnc. M 
nitrile may be methylated by means of methyl sulphate m sodium 
hydroxide solution, giving a monomethyl ether, colourless crysta , 
m p. 250° (decomp.), which is a monobasic acid, and gives area 
coloration with ferric chloride; it forme a white cryetaUj*^ 
salt, which reacts in boiling xylene solution with methyl sulfate, 
with formation of 5-cWoro-l : Uimel^xymcoUmulnk, ^ 
239 — 240° (decomp.). The latter is neutral towa^ coldsotoa 
hydroxide solution, and does not give a c ° lora ‘ 10 ” 
chloride. The chlorine is displaced by the s 
hydroxide solution, or of boiling methyl-alcoh P° .3 .5. 
methoxide solution; the product of the latter reactio • 
trimethorynicotinonitrile, m. p. 260-261' 

group in this compound is not converted mtothe^anuafc 

even when the' action of cold concentrated sulphu ^ . 

during twentv-four hours. 


S. N. 
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Substituted Indole Derivatives. I. Reinhard Sera (Ber. 
1923, 56, [R], 2058 2062) .—The application of the Gattermann 
and Hoesch syntheses to 2-methylindole is described. 

3-Aldehydo-2-me%lindole, C 6 H 4 <^™^>CMc, m . p . ig 8 _ 

199°, is obtained in 87% yield by the action of dry hydrogen chloride 
on 2 -methylindole and anhydrous hydrocyanic acid dissolved in 
ether. 3-AcetyI-2-methylindole, m. p. 195—196°, is prepared by 
the action of dry hydrogen chloride on an ethereal solution of 

2 - methylindole and acetonitrile and decomposition of the ketimine 
hydrochloride by hot water; the yield is 33% of that theoretically 
possible. Under similar conditions, 2-meth.ylindole and benzonitrile 
give a well* crystallised ketimine hydrochloride which is decomposed 
by boiling water into S-benzMjl-Z-methylindole, colourless needles, 
m. p. 181 — 182° (yield about 75%). 3- Phenylacetyl-2-methylindole , 
prepared in about 80% yield from phenylacetonitrile and 2-methyl- 
indole, crystallises in pale yellow needles, m. p. 196—197°. Ethyl 
cyanoacetate and 2-methylindole yield (?) ethyl 2-methjlindyl- 

3- $-amin oac.rylate , NH<^|^l>C(I\ T H 2 )UH*C0 2 Et, yellowish-green 

needles, m. p. 135°. H. W. 

A-Substituted Oxindoles and Isatins. R. Stolle [with R. 
Bekgdoll, M. Luther, A. Auebhahn, and W. Wacker] ( J . pr. 
Chem 1922, [ii], 105, 137—148). — A preliminary account of a 
lengthy research on the preparation and reactions of iY-substituted 
oxindoles and isatins. 

The reactivity of the methylene group in A-substituted oxindoles 
is evidenced by numerous reactions. Thus 1-ethyloxindole and 
1-ethylisatin, or the 1-phenyl derivatives, condense in the presence 
of piperidine to give the 3-hydro xy-3 : 3'-dihydrofsoindigotin 
derivative, which may be dehydrated to the isoindigotin derivative. 
The condensation of phenylisatin (1 mol.) and phenyloxindole 
(2 mols.) is effected by the use of sodium ethoxide. Ethyl- or 
phenyl-oxindole can be condensed with phthalic anhydride, or 
with nitrosodimethylaniline. The anil formed in the latter 
reaction can react with a further molecule of oxindole in boiling 
acetic acid solution, giving the tsoindigotin derivative. 

The isatins may be prepared from the oxindoles as follows. 
The action of ethyl nitrite in the presence of sodium ethoxide 
gives the isonitroso -derivative, which may then be hydrolysed, 
using mineral acids ; or the 3 : 3-dihalogenated oxindole is pre- 
pared by means of hypoehlorous or hypobromous acid, chlorine 
or bromine, or of phosphorus pentahalide, the dihalide being then 
hydrolysed to the isatin or isatinic acid (salt). 

Hydrogen bromide in aqueous-alcoholic or carbon tetrachloride 
solution attacks the nucleus, giving, for example, 5-bromo-l -methyl- 
oxindole, 5 : 7-dibromo- 1 -methyloxindole, 5-bromo - 1 -ethyloxindole, 
or 5-bromo-l -phenyloxindole, the constitutions of which are proved 
by conversion into the isatin or i.windigotin derivatives. ■ Hydrogen 
bromide in carbon tetrachloride solution acts on phenyloxindole, 
and moisture acts on the unstable additive compound of bromine 
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and phenyloxindole, to give 3 : 5-(toomo-)-phenyloxmdofe ^ 

3 • 3 • 5 -tribromo-l-phenylanndole. The latter is also 
from 3 : 3-dihromo- 1 -phenyloxindole by the action of , 
hi the presence of iron. 3-Bromo-l-phenyl-l-OMdok, 
nasscs at 280° into diphonyHsoindigotin, can only be prepared 
bv warming molecular quantities of 3: 3.dibromo-l-plieiiylo X j, ld()ll . 
and phenyloxindolo in carbon tetrachloride solution. The addifi,, 
product from bromine and ethyloxmdole reacts with* further 2 
mols. of bromine in carbon tetrachloride solution, giving 3:3:5- 

tribromo-l-ethyloxindole. , 

l-Methyloxindole is oxidised to dimethyhsoindigotin by means 
of sodium hypoiodite. 1 -Phenyloxindole undergoes hydrolytic 
fission when warmed with aqueous alkali hydroxide solution at 
100° ‘ the reverse change occurs when o-amlinophenylacetic add 
is fused, or warmed in ethereal or alcoholic solution. 

The action of oxalyl chloride on secondary anilines or naphthyl, 
amines gives oxamidyl chlorides, tetra-substituted oxamides occur, 
ring as by-products. King formation from oxamidyl chloride! 
frequently occurs in the absence of aluminium chloride, simply 
bv heating, or even by warming in ethereal solution, baton 
acids are oxidised to anthranilic acids by means of alkaline hydro- 
een peroxide. Most JV-arylisatinic acids are converted by warning 
in alkaline solution into salts of aendinecarboxyhc acid or ito 
derivatives. Acridinecarboxylic acid is obtained in attempting 
to prepare phenylisatin by the action of oxalyl chlonde on d, phenyl- 
amine in the presence of aluminium chlonde, the intermediate 
product being presumably o-anilinobcmoylformyl chlonde. Tie 
action of oxalyl chloride on ditolylatnme gives di-p-tolylamidc 
oxalyl chloride and 2 : 7 -dimethylacridine hydrochloride; but sodnu 
5-methyl- 1 -p-tolylisatinate shows no tendency to pass into an Mnioe 
derivative. a-Naphthyloxamlyl chlonde, aT 1? H 7 MhbOlUU, 
msses on being heated alone or with aluminium chlonde, into 
passes, on oemg J.phenyl-6 : 7-benzoisatin, m. p. 

Ar-'O 217°. (1), and ba-naphthylisatin, 

\ l lx:; /\ ™ (II), m. p. 176°. The latter gives 

a.jiaphthvlanthranilic acid, 
C 6 H,-COoHtNH‘C 10 H,), t 
when oxidised in alkaline solution 

by means of hydrogen peroxide, 

J , ,1 . K • K.hpnM' 


( \ — p /x 

\/\£° ( 1 Jco 


./ 


(I 


NPh \/\/ 

VC*W 

(II.) 


l-Phenyl-6 : 7-benzoisatin (I), passes into the salt 
aeridine-9-carboxylic acid (III), when warmed in a k ^ the ^ 



CO*Na 

A-co 


+h.o 


\/ 

heated, giving the known 5 : u -^ n ^" h T 0 e iani tri"‘cM()ride » 
hydrogen chloride occurs when p-naphthyloxamiy 


known 5 : 6-benzaacridine 


solution ; the salt 

oftheisatinicacid 

is formed inter- 
mediately. ^ 

compound ,(UI)» 

as the free aC J 
loses carbon 
oxide on being 
Elimination « 
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i alone, or in solution, with formation of 1 -phenyl-4 : 5-benzo- 
fcin (IV), which gives, on oxidation, 2-phenylaminonaphthalene-l- 
carboxylic acid. The compound (IV) passes, on 
treatment with an excess of alkali, into the salt of 
7 . 8-benzo-acridine-9-carboxylic acid, from which 
the known 7 . 8-benzoacridine is obtained by elimina- 
tion of carbon dioxide. l-(3-Naphthyl-4 : 5-benzo- 
isatin is readily formed from di-{3-naphthyiamido- 
oxalyl chlonde, even by the action of boiling water ; 
it is converted on treatment with concentrated alkali 
into the salt of 1 : 2 : 7 ; 8-dibenzoacridine-9-carboxylic acid, from 
'which elimination of carbon dioxide gives 1:2:7: 8-dibenzo- 
acridine. 

Phenylisatin is reduced by means of sodium hyposulphite 
to 1 : l'-diphenylisatide, NPh<igQt>C(0H)-C(0H)<t«Q4>NPh, 



and 1-phenyldioxindole. . The latter is coloured a deep indigo 
blue on addition of barium hydroxide solution to its pyridine 
solution; although dioxindole itself does not give any coloration 
(Hantzsch, A., 1921, i, 598). W. S. N. 


A New Illustrative Synthesis of Quinoline. W. Konig 
[with K. Seifert] (Ber., 1923, 56, [5], 1853— 1855).— Quinoline 
is produced when the substance NHPh‘CH:CH-CH:NPh,HCl is 
cautiously heated with fused zinc chloride. The observation con- 
firms the theory, advanced by Beyer in 1886, that the primary 
product in Skraup’s synthesis of quinoline is a substance of the 
type CgHg'NH'CHR'CH^’CHO, which passes successively into a 
dihydroquinolino and a quinoline derivative. H. W. 

Syntheses of 3-Arylsulphonyl-2-arylsulphonylmethylquino- 
lines, and of 3-arylsulphonyl-2-phenylquinolmes. J. Troger 
and K. von Seelen (J. pr . CAem., 1923, [ii], 105, 208—231).— 
The action of an excess of o-aminobenzaldehyde at 160° for two 
/\ /\ T . and a half hours on diphenylsulphonylacetone 

I i |S0 2 R 1 d gives S-benzenesulpJwnyLZ-benzeriesulpkonyb 
L A JCH 2 -S0 2 1V methylquinoline (I; R and R'=Ph), white 
^ needles, m. p. 168°, which is not a base, and 

is unaffected by fusion with potassium 
hydroxide. By the action of hot, concentrated hydrochloric 
acid under pressure, the a-Ph*S0 2 - radicle is replaced by 
hydrogen. 3-i)-Toluene,sulphonyl-2-p-toluencsulphonylmetkylqi{inoline, 
yellowish-green, prismatic needles, m, p. 202°, is obtained by 
heating a mixture of o-aminobenzaldehyde and dijp-toluene- 
sulphonylacetone at 155° for fifteen minutes, p -Chlorobenzene- 
tiulphonylcwetone, white crystals, m. p. 83°, is formed by heating 
monochloroacetone and sodium p-chlorobenzenesulphmate in 
alcoholic solution at 100° for about an hour ; its phenylhydrazone 
forms colourless, four-sided leaflets, m. p. 161°. The action of 
bromine (1 mol.) in glacial acetic acid solution on the sulphonyl- 
acetone gives u>-bromo-p-chlorobenzene<sulphonylaceto)ie, white, stel- 
late clusters, m. p. 142°, which reacts with sodium p-ehlorobenzene- 
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sulphinate in boiling alcoholic solution to give 
sulphonylacelone , large, yellowish -white plates, m. p. jggo 
the latter is heated at 165° for fifteen minutes with o-aminoh 
aldehyde, the product is S-p-chlorobeMzenesidphmyl.2^ c ii ]i1 ' 
he.nz en esulphonylmethylqu inoline , yellow plates, m. p. I97 0 
benzenesulphonyl-p-tohiene.3nlphonylacelone, ' 1 

C 6 H 4 Cl*S0 2 *Cfc*C0*CH 2 «S0 2 ‘C 6 H 4 Me, 

pale yellow needles, m. p. 163° (1 oxime , m. p. 214°), i s 
by heating equivalent quantities of sodium p-chloroW? 
sulphinate and w-bromo-p-toluenesulphonylacetone in alcohT. 
solution for about two hours. When this sulphonylacetone° ' C 
heated for ten minutes at 165° with o-aminobenzaldehyde it mJ! 
11 -p-chlorobenzcnesulphonyl - 2-p -tduene&u Iphonylm ethylquindim 4 •? 
plates, in. p. 199—200°. The constitution of this compound 
(cf. I) is proved by heating it with concentrated hydrochloric ac d 
at 240° for a long time, whereby the -S0 2 *R' radicle is eliminated 
giving l S-p-chlorobenzev€sulphonyl-2-m^thylq^iinolim. The inte/ 
action of sodium p-chlorobenzenesulphinate and w-bromobenzene 
sulphonylacetone in boiling alcoholic solution gives benzemulphml 
p -chlorobenzenesidphonylacetone, yellow needles, m. p. 12!b-]J 
[semicarbazonc, yellow plates, m. p. 231° (decomp.)], which, when 
perfectly pure, reacts at 130 -150° with o-aminobenzaldehyde 
during the course of about twenty minutes, to give 3-p-cMoro. 
benzene&ulphonyl-Z’benzenesulphonylmethylqumoline, greyish white 
prisms, m. p. 157°. The constitution of the latter follows from 
the production of 3-p-chlorobenzenesulphonyl-2-methylquinoline. 
by the action of concentrated hydrochloric acid at 240° for six 
to seven hours. p-Chlorobenzenesulpkonyl-Z-mphthalmmlplmyl- 
acetone, C 10 H 7 , S0 2 *CH 2 ’CO , CHo , S0 2 *C^H 4 C1, long, yellow needles, 
m. p. 107°, is produced by heating sodium [hnaphtbalenesidphinate 
and w-bromo-p-chlorobenzenesulphonylacetone for two to three 
hours in alcoholic solution ; when heated for twenty minutes at 
170 J with o-aminobenzaldehyde, it gives 3-p -cJilorobenzenmdphmijl 
2 ^■naphthaknesulphonylmethylquinoline, white clusters of needles, 
m. p, 163°, which is converted into 3-chlorobenzenesulphonyl- 
2-methylquinoline bv the action of concentrated .hydrochloric acid 
at 240° for five hours. 

p-Tolylmereaptan reacts with absolute alcoholic sodium ethoside 
and chloroacetone to give p-tolyl acetonyl sulphide , 


C f H 4 Me»S*CH^COMe, 

an oil, which gives a crystalline sodium, hydrogen sulphite additive 
compound, and an oily phenylhydrazone . It has not been found 
possible in any way to prepare a quinoline derivative by con- 
densing this acetone derivative with o-aminobenzaldehyde. 

A series of 3-arylsulphonyl*2-phenylquinomie.' 

/\/\<sn p (formula annexed) is obtained by condensing 
I f Ini 2 o-aminobenzaldehyde with an arylsulphonylac® 
\/\/ 1 phenone, by heating at 200 — 240° for one 
N a half to two hours. 3 -BenzencMdphonyl-^i 

quinoline forms pale yellow prisms, m. p. 208-5—209°, l 
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prisms, nitrate, hydrogen sulphate, perchlorate , white plates, cUoro - 
©fofwate, yellow needles. 3 -p-T oluenesulphonyl-2 -phenylquinoline 
forms white plates, m. p. 243 °,perchhrate, large, white plates, nitrate, 
clusters of small, white needles, chhroplatinate, orange needles. 
^p.Chbrobenzene-sulphonyl-2-phenylguinoline forms small, yellow 
parties, m. p. 237°, nitrate, white, hexagonal leaflets, perchlorate, 
slender, yellow needles, chhroplatinate, orange-red, flattened prisms, 
in clusters. W. S. N. 

The Anhydro-base of 2-Methylquinoline. Alfred Adam 
nyissensch. lnd 1923, 2, 2—8; from Chem. Zentr ., 1923, i, 1591— 
11592 ).— The methiodide of the anhydro-base of 2-methylquinoline 
^reacts with diazotised aniline or p-nitroaniline in the presence of 
^potassium hydroxide with formation of red or violet colouring 
matters. The reaction takes place with elimination of methyl 
alcohol, probably according to the following scheme : 


+hon:npii 

• x/X/ c - 


k 




1 !C:CH a . . . NINPh 
N ... OH 
Me 


I I 


N 


The p-nitroaniline derivative shows halochromism with alkali 
hydroxides, changing from reddish-yellow to violet. The violet 
colouring matte# is probably an inner complex salt formed by ring 
closure with the auxiliary valencies of nitrogen. The hydrazone 
and its hydrochloride also show halochromism. Anilinodiazo- 
2-meikylquinoline hydrochloride , Cj 6 H 14 N 3 C1, obtained by simultane- 
ous addition of potassium hydroxide solution and diazfttised aniline 
to an aqueous solution of 2-methylquinoline methiodide, forms 
reddish-yellow needles, m. p. 211 — 212°. An acetyl compound, 
corresponding with three molecules of acetic acid, forms ruby-red 
crystals, m. p. 202 — 203°. p-Nitroa-nilinodiazo-'I-methylguinoline 
hydrochloride , C 6 H 18 0 2 N 4 C1, forms dark red needles, m. p. 240— 
241°, The inner complex salt formed from the last compound 
by the action of potassium hydroxide forms dark violet needles, 
m. p. 171°. The same compounds are obtained when the ethiodide 
or amyl iodide is used in the place of the methiodide. Quinoline - 
acrylic acid is obtained as its barium salt, m. p. 197°, after discolor- 
ation at 165°, by the action of potassium carbonate on chlora l - 
2-methylquinoline and subsequent addition of barium chloride. 
The hydrochloride forms needles, m. p. 134 185°. 2- Methyl- 
quinoline-p-nitropkenylhydrazone, C 16 H 12 0 2 N 4 , forms yellowisn- 
brown needles, m. p. 244—245°. The hydrochloride, U 16 Ii 13 0 2 ^4 U > 
red crystals, has m. p. 257—258°. G * w - K 
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Preparation of Derivatives of Acridine. 

Meister, Lccnrs, & BrIining (D.B.-PP. 360421, 364034, 
367084, and Swiss Pat. 94950; from Chew. Zentr., 1923, ii, 
1250). — 9-Halogenacridines are treated 'with ammonia or 
aryl amines, or with secondary aliphatic amines in the presence f 
catalysts such as copper salts, or 5-alkoxyacridine or 5-arylor! 
acridine derivatives are heated with ammonia, or primary or second^ 
aliphatic amines. The compounds obtained ared 
the composition indicated by the annexed formula 
where alkyl-, amino-, or alkoxy-groups may enter the 
acridine group. 5 - Ethanolamino - 3 - ethmyacridim 
is obtained by heating 5-cA/oro^-ettoi^^ n{ 
(crystals, m. p. 144) with ethanolamine at 100°, ft 
forms yellow crystals, m, p. 146°. 5-CMoro-3^thoxyacridme is pre. 
pared by ethylation of 3-hydroxyacridone to 3 -ethoxy acridom, m, p 
259—260°, and treatment of the latter compound with phosphorus 
pentachloride. 5-Chloro-3-ethoxyacridine and ethylamine give 
5-etkylami?w-3-ethoxya-cridine, yellow crystals, m. p. 131 — 132°. 
5--p-Hydroxyphenylelhylamino-3-ethoxyacridine forms yellow crystals 
m. p. 233°. The glycollate has m. p. 208°. 4-Aminoantipyrine and 
5-chloro*3-ethoxyacridme give S-aniipyrylamim-Z-eifoxyaeridm, 
yellowish-red prisms, m. p. 257°. 5-Ethanolaminoacridim from 
5-chloroacridine and ethanolamine forms long, yellow needles, m.p, 
206°. 5 -Ami noacridine forms yellow needles, m. p. 232°. 5-Dklkjl 
amino-3-ethoxyacridine is a thick oil ; its hydrochloride forms red 
crystals, m. p. 177° after sintering. 5-Piperidino-Z-ethoxyacndim 
is crystalline, m. p. 122° ; the hydrochloride has m. p. 252°. 5 -Ethoxy* 
acridine is prepared by the action of sodium ethoxide on 5-chIoro- 
acridine ; it has m. p. 83° and is easily changed by the action of 
mineral acids into acridone. With ethylamine it gives 5-eltyl- 
aminoacridine, crystals, m. p. 129°. 3 : 5- Diethoxyacridine obtained 
from 5-chloro*3-ethoxyacridine and sodium ethoxide forms needleB, 
m. p. 83°. 5-Phenoxyacridine, from 5*chloroacridine and sodium 
phenoxide, ttfes m. p. 112°. 5-Chloro-3-ethoxyacridine and sodism 
phenoxide give 5-phenoxy-frethoxyacridine, m. p. 85°, which with 
ammonia under pressure yields 5-amino-Z-ethoxyacridine, m. p, 221°. 
Reduction of 5 -chloro- 2 -nitro- 8 -ethoxyacridine gives S-chlorol- 
amino-S-ethozyacridine, m. p. 192°, which with sodium ethoxide 
yields 2-nraino-5 : 8 -diethoxyacridine, and with sodium phenoxide, 
2 -amino-5- phe noxy- 8 - cthoxyacridine, m. p. about- 100°. The three 
compounds last mentioned give with ammonia under press® 
2 : 5-diamino-H-elhoxyacridine, m. p. 124°. & W. K 

Preparation of Acridine Derivatives. Fa 

Meister, Lucius, & Bruning (D.R.-PP. 3®4031, urn 

Swiss Pats. 93430, 93752, 03753, 94363, 94625, 94626, 




abstract).*— 5-Hydrazinoacridine derivatives, rntro-o-aEu*^-"*^ 

derivatives, or dtro-S-hydminoacridine derivatives are 

to reduction. For example, 5 -^tenylhydmtnoacnii^ e, 1 0 £ 
yellow crystals, ‘m. p. 173-174°, from phenylhydrazme and 9 cti 
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jcridine, by reduction gives 5-aminoacridine, which can also be 
jbtained by reduction of b-Kydrazitmeridint, orange needles m p 
169°, or of hydrazmo-5 : 5-btsacndinc, (Ci*H w N)-NH-NH(C u H 1# N)! 
dark red crystals, m. p. 265 . Reduction of 5 - phe nylkydrazin o - 
%.eihoxy acridine, a light yellow powder, m. p. 232—234°, yields 
5-ammo-3-ethoxyacridine. By. nitration of 5-ammoacridine in 
the presence of strong sulphuric acid, dinitro-5-aminoacridine, red 
flakes, m. p. above 300° (decomp.) is formed. The sulphate gives 
iy reduction a triaminoacridine which forms dark red leaflets; 
;he hydrochloride forms long, yellow needles. From 2-chloro- 
^-nitrobenzoic acid and aniline, o-nitrodiphenylamine-2-carb- 
bxylic acid is obtained which by elimination of water yields 
2-nitroacridine. The latter, with phosphorus pentachloride, gives 
frchloro-Z-nitroatridine, ' yellow leaflets, m. p. 214°, which with ethyl 
alcoholic ammonia yields 2-nilro-5-aminoacridine ) m. p. above 
800° {decomp.). By reduction of this compound, 2:5 -diamino- 
acridine is obtained ; it forms yellow needles, m. p. 146° ; the hydro- 
chloride forms yellow crystals. 5-^ t7ro-4' -ethoxydiphenylamino-2- 
carboxylic acid , from 2-chloro-4-nitrobenzoic acid and p-phenet- 
idirxe, is crystalline and has m. p. 233—234°. By elimination 
of water and subsequent treatment with phosphorus pentachloride, 
[t gives 5-chloro-2-nitro-H-ethoxyacridine ) crystals, m. p. 186 — 187°, 
which with ammonia yields 2-nitro-5-amino-H-etkoxyacri4ine, crystals, 
tn. p. 310°, with yellow and red modifications. ' By reduction of 
the last compound, 2 : 5-diamino-8*ethoxyacridine is obtained. 
l-Nitro-S-phenylhydrazinoazridine forms dark red crystals; the 
hydrochloride is an orange-red powder which gives by reduction 
l : 5-diaminoacridine. 2 - Nitro-5-phenylhydmzi no-$-ethoxyacridine is 
i red mass from which 2 : 5-diamino-8-ethoxyacridine is obtained 
by reduction. The last compound is also obtainable by reduction 
)f 2 -ami no-5- phen ylhydraz ino - 8 - ethoxy acridine, 2 : 5-D-iamino-8- 

melkoxyacridine forms yellow crystals, m. p. 240—242°. The 
hydrochloride, yellow needles, is obtained by reduction of 2 -nitro- 
)-amino-8-methoxyacridine. The last compound is obtained from 
Uiitro-l’-methoxydiphenylamine-fy-carboxylic acid, red needles, m. p. 
J35°, by way of 5-chloro-2-nitro-$-methoxyacridine, yellow needles, 
p. 216 — 218°. 2-Nitro-5-phenylkydrazino-8-methoxyacridine is a 
substance, m. p. above 300° ; its hydrocMoride is obtained by 
treatment of the corresponding chloro-derivative with phenyl- 
lydrazine. Reduction of 2-nilro-5-ami7io-8-isoainyloxyacridine, red 
leedles, m. p. 272°, or of 2-nitro-5-phenylhydrazino-8-i$oamyloxy- 
icridine, red crystals, yields 2 : 5 -diamino-%-\&Mmylory acridine, 
ivhich forms yellow needles, m. p. 205 — 206°; the hydrochloride has 
R. p. above 300°. G. W. R. 

Preparation of Acridine Derivatives. Farbwerke vorm. 
Keister, Lucius, & Bruning (D.R.-PP. 364035, 364036; from 
-hern. Zentr ., 1923, ii, 1251 — 1252; cf. preceding abstracts).— 
icridine-5-carboxylazides are decomposed with elimination of 
utrogen, and the intermediate products obtained are hydrolysed, 
,r &cr itfine-5 - carbo xylamides are treated with hypohalogenites. 
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Acridine-5-carboxyktzide is prepared by esterification of acridly 
5-caxboxylic acid, treatment of the ester with hydrazme, ^ 
acridine-^-carborylhydrazide, m. p. 244 , is obtained, and treatment 
of the last compound with sodium nitrite in acetic acid solution, 
The azide, which decomposes at the ordinary temperature, on 
heated with sulphuric acid gives S-aminoacndine sulphate, needles 
from which the free base is obtained L By heatmg the azide with 
ethyl alcohol, 5 -urethanoacridiue, C l3 rlgi\*JNn.*tU 2 ht, is obtained' 
it forms needles, m. p. 188—194°, and on being heated with 2^ 
sulphuric acid gives 5 -aminoaeridine sulphate. Acridine&curbozul 
amid fe, m. p. 260°, yields on treatment with potassium hypobromite 
5 -aminoacridine. In the same way, ^ ^-chlormmdine^-carho^i. 
amide . m. p. 243°, yields with potassium hypohromite Uhhro. 
fi-aminoacridhie, m. p. 273 274 . G. W. B, 


Preparation of Acridine Derivatives. Farbwerke vobs. 
Meister, Lucius, & Bering (Brit. Pat, 176038; from Ckm. 
Zentr 1923, ii, 1252; of. preceding abstracts) . —3 -CHoroacridm 
5 -carboxylic acid, m. p. 264°, is prepared in the following way. 
o-Chlorobenzaldehyde, by treatment with magnesium ethyl iodide, 
gives a-chlorophenylethyl alcohol , which by oxidation with chromium 
trioxide yields o .cMoroacetophenone, b. p. 98°/6 mm. By con- 
densation of the last compound with p-chloroaniline, 3 -cMm- 
5-methylacridine is obtained, from which, by Kaufmann and Valetle’g 
reaction (A., 1912, i, 655), 3 -chloro-5-alMydoacridine, m. p. 171— 
172° is prepared. Oxidation of the last compound with chromium 
trioxide vie Ids the carboxylic acid. Ethyl 3 -chloroacridm-5-mt)- 
orulate has m. p. 71—72°. " It gives with hydrazine the correspond- 
ing hydrazide, m. p. 210-211°, which by the action on it of sodium 
nitrite in acetic acid solution yields 3-cMoroacndine^tb^ykak 
The last compound, on being heated with ethyl alcohol, gm* 

3-chloro-5-urothanoacridme, C^HyNC^H’COght m. p. -Oa, 

from which by heating with dilute sulphuric acid 3-chloro-o-amwo- 
acridine is obtained. 

A'-Diphenylglycine-o-carboxylic Acid and its Derivabm 

Maetin Feetjsd and Adoi.f Schwarz (Ber., 1923, 56, [8], »-» 

... „ 

m p 165—167°, is conveniently prepared by the intcBctw i 
potassium o-ehlorobenzoate, potassium P^“ r ce ^'J 
potassium hydroxide in the presence of PI P® y ^ 
at 130—160° , the j » (annum salt is desenbod. Th ^ 

formed by concentrated sulphuric acid into aendene-1 ■ 

CO<p*o*>N *CH 2 'CO,H, a colonrless, crystalline powder* 
gradually loses carbon dioxide "ben heated and for^ A ^ 
feridon/ Acridoneacelanilide, a m P l^ 175 ' 

and methyl acridoneacetaie, yellow , in acridoneiuA 
are described. The presence of the ketom grou i 
acid cannot k established bymeansofthe^w O' ^ 
since it does net react with hvdroxvlamine hydrocn 
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)henylbydrazme yields the phenylkydrazine salt, m. p. 126°. 
3 romination of the acid in hot glacial acetic acid solution leads to 
he production of dibromoacridoneaeetic add , yellow octahedra, 
whereas nitric and sulphuric acids transform it into dinit roac ridone- 
i cetic acid, a yellow, crystalline powder, decomp. 169—170° (the 
iodium salt, red leaflets, is described). 

Diphenylglycine-o- carboxylic acid is usually converted into 
indigotin by fusion with potassium hydroxide, but, under certain 
Conditions, 1 : 1 '- diphenyl indigotin (cf. Fricdlander and Kunz, A., 
H922, i, 765) is obtained in small yield. H, W. 

[ Derivatives o! Tetrahydrocarb azole. IV. Wi lliam Henry 
Perkin, jun., and George Clifford Riley (T., 1923 , 123 2399— 

p08). 

[ Preparation of Polycyclic Derivatives of 2-Phenylquinoline- 
4-carboxylic Acid and Products Substituted in the Benzene 
Nucleus of the Quinoline Group. Tetralin G. m. b. H. (D.R.-P. 
362539; from Chem, Zentr., 1923, ii, 1248— 1249).— 1-Ketotetra- 
hydronaphthalene or similar polycyclic ketones are condensed 
with isatin or its substitution products in alkaline solution. Isatin 
and l-ketotctrahydronaphthalene give on heating at 100 ° in ethyl- 
alcoholic aqueous solution of potassium hydroxide and acidifying 
the products of reaction dihydro naphtha-cridined * ca rboxyl i c acid (I), 
needles, having m. p. 249°. On heating above the m. p. the last 
compound gives dihydronaphthacridine (II), with evolution of 
carbon dioxide. It is an almost colourless oil with b. p. 248 — 
249 0 /12 mn \- The hydrochloride has m. p. 228°, and the methiodide, 
m. p. 190°. By treating dihydronaphthacridinecarhoxylic acid 
or dihydronaphthacridine with dehydrogenating reagents such as 
lead oxide, a-naphthacridine (III), (cf. Ullmann and La Torre, 
A., 1904, i, 929), m. p. 108°, is obtained. 


co 2 h 

c ch 2 

/ YY>» 

\/\/\/\ 

N | 1 


(i.) 


CH CH„ 




The isomeric dihydronaphthacridi nemrboxyl ic add obtained from 
-•ketotetrahydronaphthalene and isatin is a colourless powder, 
R- p. 255°. 4-Keto-.s-octahydroanthracene (Schroeter and Tetralin 
7 m - b. H., A., 1922, i, 1136), gives with isatin a light yellow, 
crystalline carboxylic add, m, p. 210 °. p -Bromodihydronaphth- 
ttridineearboxylic add forms crystals, m. p. 262° (decomp.). 

J G W. R. 


P flenylmethylisooxazolecarb oxylic Acids. Mario Betti and 
avmnxo Sensi (Atti R. Accad. Lined, 1923, [v], 32, i, 615— 
) ^) > The solubilities in water of the two isomeric 5 -phenyl- 
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3-methyHst>oxazole-4-carboxylio acids, m. p. 189° and 1570 
1922, i, 52), per 100 g. of water are, respectively, 00133 andOtfrar 
at 13-5° and 00150 and 10890 g. at 35°. For the former acidtf 
value of k is 002038 ; for the latter acid considerably higher val ^ 
are obtained, but these di m i n ish markedly as the dilution incrcas^ 
probably owing to the ease with which the acid changes in aquco ’ 
solution. These results are in accord with the general rule that 
of two geometrical isomerides, that with the lower melting 
is the more soluble and the more energetic. T. H. P 


Quinhydrone-like Compounds of 1 : 1 -DialkyldihycLro- 4 : 4 1 . 
dipyridyls. Bruno Emmert and Valentin Dolled (jL* 
1923, 56, [B], 2068— 2071).— A solution of dipyridyl diisoamyh 
iodide in water is treated with silver oxide and filtered. The 
filtrate, when heated in an atmosphere of hydrogen at 95°, gradually 
becomes intensely blue and deposits resinous matter. If the 
solution is now treated with hydriodic acid or with dipyridyl & 
j'soamyliodide the separation of tctrawoamyldipyridylviolet iodide 
is observed. This may be regarded as a simple ionic reaction ii 
it is admitted that the solution contains tetrawamyldipyridyl. 
violet hydroxide. The formation of the latter can be explained by 
the hypothesis that a portion of the molecule of diwoamyldipyridylinm 
hydroxide or of its pseudo -base becomes oxidised at the expense 
of other molecules. The quinonoid component of the dye is 
thus produced which combines with unchanged dbsoamyldipyr. 
idylium Hydroxide. 

A similar series of experiments with diben zyldipyridyliu m 
hydroxide is recorded ; in this case the violet coloration is developed 
without warming. The products formed by the addition of 
hydriodic or hydrobroinic acids of dipyridyl dibenzyliodide or 
-bromide are identified as tetrabenzylcupvTidylviolet-iodide and 
-bromide. The solution therefore contains tetrabenzyldipyridyl- 
violet hydroxide. H- W. 


Complex Metallic Derivatives of Indigotin. II. K. Kusz 

and 0. Gather {Ber, t 1923, 56, [B] y 2027-2034). -In continu- 
ation of previous work (this vol., i, 155), it is shown that theforn- 
ation of complex metallic compounds of indigotin and its derivatives 
takes place without the evolution of hydrogen; the metal therefore 
is united in the molecule solely by residual valencies. The indigoid 
compounds appear to be closely related to the metallic compounds 
of chlorophyll described by Willstiitter. ,. 

The sodium derivative of indigotin, C 16 H 10 O 2 N 2) ^a, blacks • 
green, multi-sided crystals, is prepared by heating indigotin wiffl 
metafile sodium at 140—150° in the presence of anhydrous xylene 
in an atmosphere free from oxygen. It is stable when dry 
not affected by oxygen or concentrated sodium hydroxide so u n ^ 
it is decomposed by water, alcohol, or acids, with re J» e “? r J p ■ m 
indigotin and formation of small amounts of lll-defincc 
compounds. The protracted action of the alkah metalsatJW 
yields dimetailfc derivatives, of which the F ^ 

is described. Close analogy in appearance and properties - 
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( y the mono-sodium derivative and the additive compounds of 
Jdigotin with sodium hydroxide and ethoxide ; the likeness extends 

0 the additive compounds with tin tetrachloride, C 16 H 10 O 2 N 2> SnCl 4 , 
mall, blackish-green needles, and with magnesium phenyl bromide, 

1 Hi 0 O 2 N 2 ,MgPhBr ; the so-called additive product of indigotin 
nd sodium phenoxide is really the ethoxide derivative. 

Indigotin reacts with zinc in the presence of boiling naphthalene 
without marked evolution of hydrogen. Under similar conditions, 
anc carbonate yields the compound C^H^C^N^ZnO. 

« Tbioindigo ” yields the sodium derivative, C 1( >H 10 O 2 S 2 ,Na, almost 
Jack crystals, with some difficulty; the additive compound with 
odium ethoxide, O, 6 H 10 O 2 S 2 ,2NaOEt, is also described. 

The action of the alkali metals on diphenylindigotin can be 
itudied only in the case of potassium at 0°. The unstable mono- 
potassium derivative, C 56 H 36 0 4 N 4 ,K, and the di -potassium compound, 
^6^3o0 4 N 4) K 2 , were analysed. They are decomposed by water 
nto diphenylindigotin and by-products from which xV-phenylisatin 
tnd JV-phenylanthranilic acid can be isolated. When heated with 
due amalgam in the presence of boiling toluene, diphenylindigotin 
fields the compound C 56 H 36 0 4 N 4 ,Zn, which is too unstable to permit 
ts isolation in substance. H, W. 

[ 4 : 5-Diaminopyrimidines and their Conversion into 
ihirines. Wilhelm Teaube [with Friedrich SchottlInder, 
Darl Goslich, Robert Peter, Franz Andreas Meyer, IJeinrich 
Ichluter, Wilhelm Steinbach, and Karl Beedow] ( Annalen , 
[923, 432, 266 — 296). — 4-Amino-2 : 6-dihydroxypyrhnidine (A., 
POO, i, 416), from which the 4 : 5-diamino-derivative is obtained 
be. cit.), is now prepared by the action of ethyl eyanoacetate on an 
quivalent quantity of carbamide in the presence of 1—2 equivalents 
f sodium ethoxide in boiling alcoholic solution. i-Amino-5-carb- 
mdo - 2 : 6 -dihydroxy pyrimidine, slender, white needles, is obtained 
y boiling the sulphate of the 4 : 5-diamino-compound with potass- 
im cyanate in aqueous solution; it loses ammonia at 230°, with 
Irmation of uric acid. The action of phenylcarbimide on 4 : 5-di- 
tnino-2 : 6-dihydroxypyTimidine sulphate in the presence of sodium 
vdroxide solution at 0° leads to the formation of 4 *<M7WWO-5 - phe nyl- 
\rbamido- 2 : Q-dihydroxypyrimidine, colourless ^ needles, which is 
mverted by boiling with dilute hydrochloric acid into 9-phenyluric 
jid; the formation of the latter proves that it is the 5-amino- 
“oup which is attacked by the phenylcarbimide, since the loss of 
nmonia from the isomeric 5-amino-4-phenylcarbamido-derivativc 
puld give 7-phenyluric acid. 

4- Amino-2 : 6-dihydroxy-3-methylpyrimidine is made by boiling 
ethylcarbamide, ethyl eyanoacetate, and sodium ethoxide in 
Boholic solution, and is used (loc. cit.) in preparing 4 : 5-diamino- 
f 6-dihydroxy-3-methylpyrimidine ; the latter is converted by the 
tion of boiling acetic anhydride into 4 -amino- 5 -acetamido -2 : 6-at- 
droxy-Z-methylpyrimidine, +2H 2 0, clusters of slender needles, 
b sodium salt of which passes at 230—240°, with loss of water, 
X) the sodium salt (slender needles) of 3 : 8 -dimethyhwitkine, 
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+H*0 } slender needles. The conversion of 4 : 5-diamin 0 -2 : fid: 
hydroxy-3- methylpyrimidine into 3-methylunc acid (A., 

52 ) may be effected by the action of cyanic acid , giving a Su w 
tuted carbamide, which passes at AO , with loss of ammonia, m, 
3-methyluric acid. Similarly, by the use of pbenylcarbimide 
carbamide derivative is produced, from which ammonia is ptimiA 
i kTT/iTVAr.Mnrif' anid. edvinff 9-rhenvlJl 


carDamiae aenvanvc « , ----- ; . A ~ , 10 ^uunata] 

by boiling with hydrochloric acid, 9-phenyl.3*me%laii P 

acid (cf. Meyer, Dim. Berlin , 1903). The use of phenyl^ 
imide in boiling aqueous-alcoholic solution gives 4-amtwo-5.^w 
thiocarbamido - 2 : O^dihydroxy^-methylmimidtne, +liH 2 0, ijL 
is converted by boiling with 20% hydrochloric acid into 8% 
$-phenyl-3’methyluric acid, microscopic leaflets. When the latter 
is treated in dilute hydrochloric acid (a 1*08) solution with sodium 
nitrite, 0 -phenyl- 3 -metkylxantkiiie, needles, is obtained. 4 . 4 **. 
o-oxalylamido-2 : ^dihydrory-Z-mthylpyrimidin^ +H 2 0, clusters 
of long needles, is obtained by fusing diammod^hydroxymethyl. 
pyrimidine with an excess of oxalic acid at 160 170 in a vacuum 
it forms a crystalline disodium salt, which passes at 250—260° into 
the disodium salt of 3- methyl xant hi ue - 8 - ett rboi ylic acid, -t-lJHjO, 
white leaflets, or clusters of needles, barium salt, needles. Tfe 
acid rapidly loses carbon dioxide at 160° to give 3-methylxantliine. 
4 - Amino - 0 - cyanoacctamido - 2 : Q-dihydroxy - 3 - metkylpyrimidw, 
white, glistening, flexible needles, is obtained by fusing diamim,. 
dihydroxymethylpyrimidine with cyanoacetic acid at 120—130° 
It is converted by the action of sodium hydroxide into 
xanthine&acelic acid , +H 2 0, clusters of white needles, «i«%i 
ester needles. If, instead of cyanoacetic acid, succinic acid is 
used’ first at 150°, finally under reduced pressure at 160— 170°, 
the 5 product is i-amino-o-succinyUmido-Z : 0-dihydmy-Z-w8$. 
purimidine, needles, the crystalline disodium salt of which passes 
250—260° into the disodium salt of S-incthyhanthHe&proymi 
acid, -f H 2 0, methyl ester, long, flexible needles, amide, slender 

"T^S-biamino-S : 6-dihydroxy-l : 3-dimethylpyrimidine (ioc. d) 
may be conveniently obtained by boiling «.dimethylcarl)amde, 
ethyl cyanoacctate, and sodium ethoxide, in alcoholic sotata 
It is converted by the action of boiling acetic anhydride into 1 :U 

the action of hot sodium hydroxide solution into I heophylhtM 

°°The action of boiling, glacial acetic acid on 2 : fgo'dS 
6-hydroxypyrimidine gives the 5-acetyl derivative, T 2 '■ 
clusters of colourless needles, the sodium salt of Mg* 
220—240° into the sodium salt of S-methylgtiamne, « ' ^ 

hydrochloride, +H.O. colourless prisms, wfphofc. * ^ 

less, octagonal tabfets, nitrate.ova 1 leaflets.^My « * 

colourless needles {hydrochlvrule, udroxypyriw^- ^ 

pared from 2 : ^diamin^projnommidoS-hydroxyw 
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ninohydroxypyrimidine reacts with fused succinic acid at 160— 
- 0 ° under reduced pressure to give 2 : i-diamino^suednybrnido- 
bydroxy pyrimidine, yellow needles, from which, hy heating the 
dium salt at 250— 260°, guanine-8-propionic acid is obtained; 
i methyl ester hydrochloride forms colourless needles, and has a 
reet taste. 

i.AminoMydroxy^methylpyrimidinc, + 2H 2 0, glistening, white 
isms {hydrochloride, small, transparent rods), is obtained by 
eping an alcoholic solution containing sodium ethoxide, ethyl 
-anoacetate, and acetamidine hydrochloride. It is converted 
t the action of nitrous acid into the 5- oarmino- derivative , stellate 
isters of large, blackish-green crystals {sodium salt, faintly violet 
:edles, violet potassium salt), which is reduced in boiling aqueous 
spension by means of ammonium sulphide, giving 4 : 5 -diamino- 
bydroxy-2-methylpyrimidine, -1-H 2 0, stellate clusters of trans- 
ient prisms, sulphate, hydrochloride , rhombic tablets. The 
amine is converted by the action of boiling concentrated 
rmic acid into Q-hydroxy-2-methylpurine (2 -melhylkypoxanthine), 
lourless needles, hydrochloride , slender, transparent prisms, 
Iphate, rods, sodium salt, long, white, lustrous, monoclinic needles. 
Methylhypoxanthine is converted hy the action of aqueous- 
soholic sodium hydroxide solution and methyl iodide into 6 -hydroxy - 
2 : l4rimethylpurine, which forms an additive compound, -f 3H 2 0, 
th sodium iodide, from which it may be liberated by treating its 
lution with silver oxide. 

The action of benzaldehyde on 4 : 5-diamino-2 : 6-dihydroxy- 
Timidine (sulphate) in hot, aqueous solution, gives 4 -amino- 
benzylideneamino-2 : 6-d ihydroxy pyrimidine, felted needles, which 
reduced in aqueous suspension by the aid of sodium amalgam 
i-amino-5-benzylami7w-2 : (j-di hydroxypyri midim, lozenge-shaped 
diets, m. p. 265°, sulphate, 4*H 2 0, prisms or leaflets. The benzyi- 
aino -derivative is converted by boiling with formic acid into its 
myl derivative, a heavy, crystalline powder, which passes at 
0° into 7 -benzylxanthine, prisms, m. p. 295° (decomp.). The 
tter is converted hy means of aqueous sodium hydroxide solution 
id methyl iodide at 100° into l-benzyl-l-methylxanthine, m. p. 
0°, whereas the use of methyl sulphate gives 7-benzyl- 1 : 3-di- 
ethylxanthine (7-benzyltheophylline). 7-Benzyltheophylline is 
Jo obtained by the action of methyl sulphate and sodium hydroxide 
lution on l-benzyl-3-methylxanthine, m. p. 273°. This is obtained 
r heating the formyl derivative, m. p. 252°, of 4 -amino-5-benzyl- 
iino-2 : G -dihydroxy -3 -methylpyrimidine, leaflets, m. p. 226°, which 
formed by the reduction of the 5-benzylideneamino-derivative 
hube and Nithack, A., 1906, i, 214). W. S. N. 

Bioximes. XII. G. Ponzio {Gazzetta, 1923, 53, 507 — 513). — 
le author's conclusion that the compound obtained by the action 
nitrogen peroxide on a-phenylglyoxime is the oxide of benzoyl 
anide oxime (this vol., i, 1019), and not phenylglyoxime peroxide 
suggested by Scholl or phenylfuroxan as proposed by Wieland 
id Semper, is not in accord with the supposed isomerisation of 
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this compound by alkaline-eartt . hydroxides or carbonates » to 

4-hydroxy-3-phenylfurazaii, 

The author shows that the latter, although Its existence has been 
recently confirmed by Wioland (A., 1921, 1 , 605), is mweiv tie 
original oxide of benzoyl cyanide oxime m slightly impure condition, 
When, however, this oxide is either heated with a little xvleno 
or treated at the ordinary temperature in dilute benzene solution 
with phenylhydrazine, it undergoes isomerisation into 5-hydn®,. 
3 -ohenyl-l : 3 : 4 -oxadiazole (cf. Tiemann, A., 1885, 1216; Tiemanj 
and Fock, A., 1880, 797; Falck, A., 1885, 1216; 1886, 797), The 
sodium salt of the latter, Cj,ON 2 Ph-ONa, andthe melhyl Our, why, 
crystallises in long, white needles, m. p. 116 , are described, The 
diazole is also obtained, together with ^amimo-a-phenylglyoxime 
when the oxide is treated in benzene solution with aniline. 

According to Wieland and Semper (A., 1908, i, 108), glyoxime 
peroxides, termed by them furoxans, do not react with Grignard’s 
reagent. The author finds, however, that the oxide of benzoyl 
cyanide oxime reacts readily with magnesium methyl iodide, giving 
phenylmethylglyoxime. T. H, P. 

A Reaction of Carbamide with p-Dimethylaminobenzalde- 
hyde. II. H. K. Barrenscheen (Biochem. 1923, 140,426- 
434 ] t — Jn continuation of the author s work (A., 1922, ii, 794), 
definite derivatives of Ehrlich’s aldehyde and carbamide have been 
Tire Da red. p -Dimeihylam inobe nzyl idenecarbamide, 

P ^ P NMe 2 ’C 6 H 4 ‘CH!N'CO*NH 2 , 

yellow needles, m. p. 188^-190°, is obtained by adding finelj 
powdered p-dimethylaminobenzaldehydo to molten carbamide, 
but preferahly by treating with ammonia the sulphate, \Um 
orange-red crystals of indefinite melting point, prepared by adding 
carbamide to the aldehyde dissolved in 5% aqueous sulphum 
acid The hydrochloride , orange-red, monoclinic needles, m. p. 
i^loor, readily hydrolysed in aqueous solution, and p4i# 

aminobenzylidenemethylcarbamide nitrate, 

NMe t *Ci,H 4 *CHtN*C0 , NHMe I HN0 a g 
rhombohedral, orange crystals, m. P: 165— 
scribed. 

KMe j-C e H 4 -C H. N -CO ■ H Ph , HCI , orange, monocImrc^teb^ P; 
206 °, is obtained by passing dry h^rogen cbtondfi^ * ' ^ 
alcohoUc solution of phcnylcarbamide obtained, 'W 

Similar colour’d derivatives of thiocarbani to difficulties in 

could not he isolated in a pure condition, owmg t a rf 

rccrystallisation. In an examination of ;h 8 ® amiiM-g K ™P’ 
the Ehrlich aldehyde with substances con “‘“jiethykarbamft, 
it was found that formamide, “ cet » m ^ e - negative results, 
and a-bromo- and «-lodoMOvalerylcarbamide g 8 

Positive reactions of varying intensity "^bamcandiUt** 

alUntoin,andethy!ene. l i-carbamide,whiUt par ^ gaT e W 

acids, the purines, guanidine, creatine, and btained only 

reaction. Of the amino-acids positive results w 
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t the oases of glycine, alanine, asparagine, glutamine, and glutamic 
fter. An attempt to make the reaction between carbamide and 
ie aldehyde the basis of a colorimetric method of estimating the 
, r mer proved unsuccessful. j. p 

p-Nitrobenzeneazopyrogallol (Chrome Brown P.A.). P. 

UIOARD [Bull.' Soc . chim., 1923, [iy], 33, 1084— 1089).— An 
fctcmpt to obtain a dye similar to alizarin, in that it will dye 
jades fast to washing and to light when mordanted with the sesqui- 
rides of iron, aluminium, or chromium. For this purpose, a 
>mpound containing two adjacent hydroxyl groups and the chromo- 
bore -N*N- was selected. By coupling p-nitrodiazobenzcne 
lloride with pyrogallol in the presence of sodium acetate, a mixture 
[ isomeric p-nitrobenzeneazopyrogallols is obtained which may 
s separated by crystallisation from alcohol. The less soluble 
ad more abundant fraction is thought to be the one in which 
mpling has taken place in the para-position to the 1- or 3-hydroxyl 
:oup of the pyrogallol, and gives an acetyl derivative, m. p. 193°. 
he dye, when chrome-mordanted, gives fast brown shades re- 
anbling alizarin. The other isoineride is thought to be the one 
ropled in the para-position to the 2-hydroxyl group. Benzene- 
topyrogallol, chrome mordanted on wool, gives yellower shades 
lan alizarin. H. H. 

Reduction of Nitronapbthalenes. I. Reduction of a-Nitro- 
aphthalene. William Murdoch Gumming and James King 
TEEL (T. f 1923, 123, 2464 — 2470). 

Inner Azo-compounds from Azoles. F. Arndt and F. 
schenscher ( Ber. } 1923, 56, [ B ], 1984 — 1988).— Triazoles and 
liodiazoles which according to their structure may be regarded 
» cyclic hydrazo-compounds should be capable of oxidation to 
ie corresponding cyclic azo-derivatives. A review of the literature 
msidered in conjunction with the author’s own experiments 
iow that intensely coloured solutions are frequently produced 
om these substances. The conception of the products as azo- 
impounds must, however, be applied with caution and the simple 
^-structure can only be assumed when the oxidised product is 
ore readily soluble in ether and similar solvents than is the initial 
arterial and also does not exhibit abnormal acidity. 
Phenylyuanylthiosemicarbazide, NHPh'GlNHj'NH'NH'CS'NHj, 
'lourlcss, crystalline granules, m. p. 146 — 148° (decomp.), is 
spared by the action of thiosemicarbazide hydrochloride on 
lenylcyanamide in boiling aqueous solution ; the hydrochloride 
sparingly soluble in water. It is converted by methyl sulphate 
alkaline solution into the corresponding S -methyl ether , colourless, 
strous needles which soften at about 115°, and become converted 
to phenylguanazole. The ether is oxidised by potassium ferri- 
ranide in dilute acetic acid solution to the corresponding azo- 
> Bipound, C 9 H 1:l N 6 S, small, red needles, m. p. 110°, and is con- 
"rted by boiling water into methyl mercaptan and phe ny Iguan azole , 
tarse, colourless} prisms (-f-H 2 0), m. p. 226 — 228° , the nitrate , 
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m. p. 212° (decomp.), is described. The substance is not Wlulge . 
by potassium ferricyanide in an aqueous-alkaline medium, but jg 
transformed by lead peroxide in dilute acetic acid solution in tt e 


presence of ether into 4 -phcnyldehydroguanazole, Ji 


pale brown platelets, m. p. 122 — 123°. 


N-C(NH) 

H 


>shl 


Oxidation of o-Aminoazo-compounds in Acetic Acid Solu- 
tion by Means of Hydrogen Peroxide. G. Charrier and G. B 
Crippa (< Gazzctta , 1923, 53, 462 — 469). — -With the view of obtain- 
ing better yields of JV-arylbenz- and naphtha- 1 : 2 : 3-triazoles, 

Ar"<^>NAr', than are given by the known methods, the authors 
N 

have investigated the action of hydrogen peroxide on solutions of 
certain o-aminoazo- compounds in glacial acetic acid. In. some 
cases, the 1:2: 3-triazoles are formed and in others aznitroso- 
derivatives, but the yields obtained are low and the difficulties of 
purifying the resultant products great. The results of Angeli and 
his collaborators (1906—1914) show that oxidation of azo-corn- 
pounds by means of hydrogen peroxide yields the corresponding 
azoxy-derivatives which, when the molecule is unsymmetrical, may 
exist in two structurally isomeric forms. In the present case, it 
may he assumed that the o-aminoazo- compound is first converted 
into the two azoxyamino-corapounds, NH^Ar'^NINAr'IO and 
NH 2 *Ar"-NO!NAr f , in which, by further action of the peroxide, 
the amino- is transformed into the hydroxylamino-group. Elimin- 
ation of a molecule of water from these hydroxylamino-derivatires 
by a reaction similar to that allowing of the passage from o-hydroxyl- 
aminoazoxybenzene to aznitrosobenzene (cf. Cusmano, A,, 1921, 
i, 132) would then readily yield the corresponding triazole oxides, 


N = 0 

Ar"<^>NAr'; if, however, this mechanism resulted in the loss 

of the oxygen atom of the azoxy-group instead of that of the hydr- 
oxylamine radicle, a single aznitroso-derivative should be formed, 
as is actually found to be the case. . , , 

By a similar mechanism, it is easy to explain the formation of 
triazoles from the two isomeric o-aminoazoxy-derivatives which 
are assumed to be the initial products of the action of hydrogen 
peroxide on the aminoazo-compounds. When the para-position 
of the radicle Ar is occupied, the triazole itself, and not the corre- 
sponding oxytriazole, is obtained ; the cause of this is not ye 
ascertained 

The action of hydrogen peroxide on 1-benzeneazo -2-amino- 
naphthalene in acetic acid solution yields tie 
— N\ first known representative of the aznitroso- 


/\ A I derivatives of the naphthalene series, A -phenyl- 


k 


/“YV 

naphthatriazole oxide, which, according 
a / o the above explanation of the mechanism o 

the reaction, has the annexed struc ure- 
With potassium iodide in acetic acid solution, this comp 
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shaves similarly to its benzo -analogue, iodine being liberated and 
V-pbenyl'l : 2-naphthatnazole formed. 

; jwith M. Agostoni.] — Oxidation of l-benzeneazo-2-aminobenzene 
w means of hydrogen peroxide in acetic acid solution gives JV-phenyl- 
^itrosobenzene, together with a compound, m. p. 158—159°, which 
is probably 2-amino -4'-hydroxvazobenzene, NH 2 -C 6 H 4 -N:N-C 6 H 4 *0H 
( cl. Cusmano, loc. cit.)\ the formation of the latter indicates that 
O .ainuioazoxyhenzene is the primary product in this reaction and 
that Wallach’s transposition may occur, not only in concentrated 
sulphuric acid solution, but also in glacial acetic acid. 

ft.Phenylmphthatriazok oxide (see above) crystallises in colourless 
leaflets, m. p. 146°, and yields A-phenyl-1 : 2-naphthatriazole 
ffhen reduced by means of zinc dust and acetic acid. 

2-p-Tolyl-a(3-naphthatriazole, m. p. 148—149°, prepared by the 
action of hydrogen peroxide on an acetic acid solution of 1 -p-tolyl- 
azo-^naphthylamine, was previously obtained by heating the 
latter (cf. Charrier, A., 1910, i, 287). 2-p-Acetylphenybafi-naphtha- 
triazole {Charrier, A., 1922, i, 771) is obtained from 1-p-acetyl- 
beozeneazo- ^-naphthylamine . 

1 -p .Chlorobenzeneazo-fr naphthylamine, OT 2 -C 10 H r ;N!N *C 6 H 4 C1, 
prepared from p-chlorophenyidiazonium chloride on p-naphthyl- 
amine, crystallises in slender, orange-red needles, m. p. 116°. 

2'p-CMorophenyl-oL$-napMhatriazde, C m H 8 <|>N-C 6 H 4 C1, pre- 
pared by treating the preceding compound in acetic acid solution 
with either chromic acid or hydrogen peroxide, forms slender, 
white needles, m. p. 186°. T. II. P. 

Diazonium Salts of Anthraquinone (Anthxaqrunonedi- 
azonium Amalgam). Battegay and J. Beha {Bull. Soc. chim., 
1923, [iv], 33 , 1089 — 1093 ; cf. this vol., i, 861). — a- and p- Anthra- 
.pimonediazonium chlorides were freed from hydrochloric acid and 
dissolved in distilled water. The solutions were then electrolysed 
in a cell maintained at 0° and fitted with a mercury cathode and a 
carbon anode. With a potential difference of 20 volts, gas was 
evolved and hydroxyanthraquinone formed, presumably by the 
loss of nitrogen from anthraquinonediazonium hydroxide. At 
higher voltages, particularly at 60 volts, the formation of a spongy 
mass on the surface of the cathode was observed. This is supposed 
to be a nthraqu inonediazoni um amalgam , which decomposes to form 
mercury, nitrogen, and aa'-dianthraquinonyl. H. H. 

p-Naphthaqumone-^-diazide and Bohmer’s [5-Dibromo- 
pnnonediazides. E. Bamberger, O. Booking, and Emil Kraus 
pr. Chem 1923, [ii], 105 , 251 — 265). — A detailed account is 
ijiven of the preparation of {i-naphtliaquinone-p-diazidc (annexed 
formula), which has already been described under 
/\ y^-0 the name naphthalene-2 : 1-diazo-oxide (A., 1894, i, 
I |— N 2 295). This compound is converted by means of 

A J hydrogen, chloride in ethereal solution into u-naph- 
x v thoLfi-diazonium chloride, yellow, glistening crystals, 

which readily loses hydrogen chloride when kept in a vacuum, or in 
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contact with water. The diazido is reduced by moans of tin aid] 
f umin g hydrochloric acid to a-naphthol, and a greater quantity of 
p-amino-a-naphthol ; the latter is reconverted into the diazide by A 
action of nitrous acid at 0°. The diazido reactB at 70° with pho&. 
phorus pentasulphide to give naphthalene- p -diazosulphide, m> ^ 
91—91*5° (of. Jacobson, A., 1894, i, 137). The action of a hot* 
concentrated, aqueous solution of potassium sulphite on the diazide 
gives potassium a-naphthol- ^-diazosulpJwnate,^ glistening, orange, 
yellow crystals, which gives, with aqueous ferric chloride, a dark red 
coloration, and is reducible to p-amino-a-naphthol. The action 
of warm, dilute sulphuric acid on the diazide causes evolution 
of nitrogen, with formation of 1 : 4-naphthaquin 0 ] 
and not the 1 : 2-derivative. The isomeric dibromo-p! 
quinonediazides, decomp. 137° and 145°, respectively 
described by Bohmer (A., 1882, 396), are identical. The 
compound, when pure, decomposes between 145° and 
154°, according to the rate of heating. It has tie 
annexed formula, since it is converted into s-tribromo. 
uhenol, by the action of hydrobromic acid and copper. 

* w.n 


o 

Br^JjBr 

(I 

n 2 


G-Naphthaquin one-a-diazide . E. Bamberger, Marie Baum, 

and Leo Schlein ( J . pr> Chem ., 1923, [ii,] 105, 266 — 278).— If the 
action of nitrous acid on a-amino-P-naphthol (Grandmougin and 
Michel, A., 1892, 861) is conducted at 0°, the product contains, 
besides ^-naphthaquinone, p-naphthaquinone-a-diazide, the pre- 
paration of which from a-naphthylnitroamine (Bamberger, this 
vol., i, 28) is described in detail. (3-Naphthaquinone-oc-diazide is 
reduced by means of stannous chloride in concentrated hydrochloric 
acid solution to a-amino-(3*naphthol. 

Whereas p-naphthaquinone [Ldiazide gives 1 : 4-dihydroxy, 
naphthalene when warmed with dilute sulphuric acid (cf. preceding 
abstract), the a-diazide is converted by means of the boiling acid 
into 1 : 2-naphthaquinol, together with small quantities of (bnaphthol 
and p-dinaphthyldiquinoL 1 : 2-Naphthaquinol (1 : 2-dihydroxy- 
naphthalene) has m. p. 102*5°; the low m. p., about 60°, recorded 
by Liebennann and Jacobson (A., 1882, 521) was due to the presence 
of dinaphthy ldiquinol . , 

P-Naphthaquinone-a-diazide reacts with phosphorus pentasul- 
phide in warm benzene solution to give (of. preceding abstract) 
1 ; 2-napkhalenediazo8ulphide, white needles, m. p. 68*5°. 

When a solution of either the a- diazide or the (3 -diazide xylene 
is boiled for three to four hours, nitrogen is evolved, with the 

formation of bisnaphihakneoxxde, C 1o H 6 <q>C 1(J H 0 , flat, glistening, 
white needles, m. p. 256°. W ’ S - N ' 


B-Naphthaquincoie-a-diazide and Methyl-alcoholic Potass 
ium Hydroxide. E. Bamberger and S. Wildi {J. 

1923 fiil 105, 278—282 ; cf. preceding abstract) —The action 
boiling methyl-alcoholic potassium hydroxide solution 
quinone-a-diazide leads to the formation of a-naphthol, :v 



ORGANIC CHEMISTRY, 


i. 1143 

naphthol, and a methyl ether , columnar crystals, m. p. 90*5—91° 
of 1 : 2-dihydroxynaphthalene. The action of boiling water on 
fi.jnetioxynaphthalene-a.diazomum chloride gives P-methoxy- 
naphthalene, and not the expected a-hydroxy-|3-methoxynaphthal- 
m which would be identical or isomeric with the above methyl 
ether. The structure of the latter remains, therefore, undecided 

W. S. N.' 

Determination of the Hausmann Numbers of the Proteins. 

John Kkaggs (Biochew . J 1923, 17 , 488 — 192). — When gelatin 
is left for some time in the presence of cold acid before being heated, 
higher diamino -acid figures are obtained than when the hydrolysis 
by boiling is proceeded with at once. This is due to partial hydrolysis 
of the protein in the cold and the formation of resistant polypeptides 
from the products of hydrolysis by polymerisation which are also 
precipitated by phosphotungstic acid. The fact has to be taken 
into consideration if a correct value for the percentage of diamino- 
nitrogen in the hydrolysis of gelatin is to bo obtained, and the 
author has worked out the conditions it is necessary to observe in 
order to obtain correct results. ^ Brucke’s reagent, Mayer’s reagent, 
cadmium iodide, and tannic acid do not precipitate diamino-aeids 
from acid solution. Tannic acid is precipitated only in neutral solu- 
tion and the precipitate thus obtained gives the same results as 
the phosphotungstic acid precipitate. S. S. Z. 

The Catalytic Fission of Proteins according to Sadikov 
and Zelinski. Pf/rcy Brigl (Her., 1923, 56, [B], 1887 — 1889). — - 
In a recent communication (this vol., i, 867), Zelinski and Sadikov 
have obtained diketopiperazines in large amount by the hydrolysis 
of proteins with dilute hydrochloric acid (1—2%) at 180°, and have 
drawn the conclusion that the protein molecule is largely com- 
posed of diketo piperazine rings united by long methylene chains. 
This conclusion does not appear to be valid, since under the experi- 
mental conditions the simplest dipeptide, diglycine, gives a yield 
of at least 40% of diketopiperazine. It appears, therefore, that 
the hydrolysis in these circumstances is accompanied by poly- 
merisation. H. W. 

Composition of the Specific Egg-albumin Precipitates. 

Fritz Ottensoosek (Kolloid Z., 1923, 23, 176 — 178). — A number 
of experiments are described on the precipitate obtained when 
solutions of egg-albumin are mixed with the immune -serum of 
rabbits. They were undertaken with the object of confirming 
Jariseh/s statement, ^-globulin -{- lipoid substance — > euglobulin. 
The experiments show that freshly prepared precipitate from egg- 
albumin on warming at 55° passed completely and irreversibly 
into solution. J. F. S. 

Physico-chemical Investigations on Body-fluids. VII. 
The Change of Albumin into Glob ulin. Stefan Rusznyak 
[Biochem, Z., 1923, 140, 179 — 184).— The interconvertibility of 
serum-albumin and globulin under varying conditions^ as shown by 
nephelometric measurements, is confirmed. Conditions favouring 
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the conversion of globulin into albumin are : heating at 42‘, tl le 
addition of dilute alkalis. The reverse change is conditioned by: 
heating at from 42° to 60°, the addition of dilute acids, concentrated 
alkalis! alcohol, and a variety of other organic substances. Native 
serum-globulin is supposed to exist in part as a reversible, and in 
part as an irreversible modification which last cannot undergo 
conversion into albumin, J. P, 

The Oxygen Content of Methsemoglobin. Herbert Eldos 
Roaf and William Arthur Merrett Smart ( Biochem . J, t 1923, 

yj 579 585). — The addition of acid sufficient to convert oxyh*. 

moriobin into methsemoglobin liberates approximately half the 
amount of oxygen that would be given oft by the same quantity 
of haemoglobin when acted on by ferricyamde. S. S. Z. 

The Acid Nature of Oxyhemoglobin. Archibald Vivuu 
Hill (Biochem. J., 1923, 17, 544^-546). — A theoretical contribution 
in support of Parsons’ assertion that oxygenated blood is more acid 
than reduced blood. S. S. Z. 


Constitution of the Bile Pigments. Erich Be nary (Z. 
Vhusiol. Chem 1923, 129, 304-300) .-Fischer and Loy (this vol,i, 
718) have expressed some doubt as to the constitution (I) 
assigned by Benary and Silbermann to the product, 
of the condensation of ethyl 4-hydroxy.2.raethylpyrrole-3-carboxji 
ate by means of concentrated hydrochloric acid and suggested as 
probable the constitution (II)* 
C0 a Et-C-C(0H) >c . c< C(C0 2 Et) >CMe 
CMe-NH^ % CH-NH^ 


(I.) 


0 (<‘> 

(II.) 


The author reaffirms the correctness of his view, pointing out 
especially that the reaction with ferric chloride indicates the presence 
of a hydroxyl group. 

Gelatin H. The Methods of Purifying Gelatin. Joe, 

Knaggs Alexander Bernard Manning, and Samuel Boon 
Sctryvm (Biochem. J„ 1923, 17, 473— 487).— It is practrfy 
imDossible to free gelatin from its nitrogenous contaminants, 
produced mostly by thermal decomposition in the process of its 
Caration by washing or dialysis. It is also difficult tote* 
entirely from Electrolytes by washing with acid and aaterby 
Loeb’/ method. Gelatin thus purified can, however, be W 
from almost the last traces of electrolytes j y clectr ^^ J 
procedure fails to remove substances of colloidal character, 
electrolytes, and weak electrolytes. It is possible to o 
gelatin rree from soluble nitrogenous eontammants by P 
of “ recrystallisation in the following manner. VVbe 8 th 
purified by washing and electrolysis is made up to a less 
„ it. HTinarates out as an ins( 


purified by washing and electrolysis » insoluble hydra* 

2% aqueous solution it separates out as " “ “ 0 ^ a md 
By repeated “ recrystallisation ” a of “he solvent, 

which contains about 10 mg. of the solute per 100 . 
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a condition which indicates that the gelatin is free from soluble 
nitrogenous impurities. This concentration of the supernatant 
fluid remains constant independently of the strength of the solution 
from which the gelatin separates. Such a gelatin behaves almost as 
a pure substance in equilibrium with a saturated solution which 
contains C’056% of gelatin. g. ^ 

Effect ol Time on the Physico-chemical Properties of 
Solutions of Gelatin. R. de Izaguirre [Anal Fis . Qwm. t 
1923, 21, 330— 354}.— The variation with time of the viscosity of 
gelatin solutions in the presence of increasing concentrations of 
hydrochloric axbd shows a minimum corresponding with a maximum 
initial viscosity.. This occurs at a concentration of 0*00912A- 
hydrochloric acid. Similar results were obtained for osmotic 
pressure. Gelatinisation is considered as consisting of a dehydration 
and not of the formation of a new chemical modification. Data 
are given for the mutarotation of gelatin solutions. The results 
are in accord with the formula [a ] 3 =Kt n . G. W. R. 

The Action ol Pepsin. Emil Abderhalden and Andor 
Podor [Fermentforsck., 1923, 7, 61 — 67). — Brief acid extraction 
of the mucous membrane of the pig’s stomach gives a pepsin prepar- 
ation which digests strongly, and also a strong biuret reaction, but 
not a protein reaction. It is not ultrafiltrable and there is no 
difference in activity when submitted to dialysis . Its action appears 
to be composite in nature, as under certain conditions of digestion 
there is a change of electrical conductivity and other properties, 
whilst under other conditions digestion proceeds without these 
changes. H. K. 

The Action of Metals on Pepsin. Mitsutako Tstjchihashi 
[Biochem. Z., 1923, 140, 149 — 153). — Pepsin is markedly inhibited 
by contact with powdered metallic copper and zinc, somewhat 
less by iron and cobalt, and not at all by nickel . Glycine does not 
protect the enzyme against copper or zinc. J. P. 

Nephelometric Investigations on the Enzymatic Hydrolysis 
of Proteins. P. Rona and H. Kleismann {Biochem. Z 1923, 
140. 478— 492).—' The course of peptic hydrolysis of serum proteins 
dissolved in physiological salt solution was followed by means 
of the authors’ nephelometric method. Curves plotted from 
the results show the initial rate of hydrolysis to be linear, but 
later the curve flattens out as the rate of hydrolysis diminishes. 
With increasing amounts of pepsin the linear portion of the curve 
is lessened relatively to the rest. The rate of hydrolysis is propor- 
tional to the ferment concentration. The results of varying the 
amounts of substrate while keeping the amount of enzyme constant 
revealed no simple proportionality. J- P* 

Influence of Various Quinine Derivatives on the Ferment- 
ative Function of the Organism. II. The Influence of some 
Quinine and Urea Derivatives on Ptyalin. I. A. Smorodincev 
and A. S. Novikov ( Biochem . Z 1923, 140, 12—1 6), -Quinine 
sulphate and hydrochloride accelerate the action of ptyalin on 

VOL. cxxiv. i. * 
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starch. The dihydrochloride of quinine and carbamide, an i 
carbamide and its salts inhibit the action of ptyalin, the salts of 
carbamide being much more active in this respect than is 
carbamide. Thus the actions of these compounds noted in the 
case of trypsin (this vol., i, 412) are reversed in the case of ptyalin 

J. P. ’ 

The Secretion and Activity of Ptyalin. Hans Pringsheih 

and Harald Gorodiski (Biochem. Z. y 1923, 140, 175 — 

A comparison of the amylolytic activity of human saliva collected 
under carefully standardised normal conditions and after brush in a 
the teeth with inactive paste and with paste containing different 
amounts of radioactive substance revealed no differences of‘a 
qualitative or quantitative nature. j p 

Asymmetric Hydrolysis of Racemic Amino-acid Esters 
by Esterase. Emil Abderiialden, Hans Sickel, and Harujiro 
Ueda ( Fermentforsch ., 1923, 7, 91 — 99). — r-Tyrosine ethyl ester 
was submitted to the action of pancreatic lipase in decinormal 
sodium hydrogen carbonate solution. There was preferential 
hydrolysis of the /-tyrosine ethyl ester with separation of /-tyrosine 
The d-tyrosine ethyl ester was isolated from the mother-liquors by 
extraction with chloroform. H. K. 

The Action of Tyrosinase. Experiments with d-, U, and 

dl-Tyrosine. Emil Abderhalden and Hans Sickel ( Ferment - 
forsch., 1923, 7, 85 — 90).-~Tyrosinase from Russula delica added 
to equally concentrated solutions of c/-, and (//-tyrosine produced 
the red coloration first with /-tyrosine, then with dl - tyrosine and 
last with d-tyrosine. If examined polarimetrically, inactivation 
takes place before the development of the red colour and sooner 
with /-tyrosine than d-tyrosine. This inactivation occurs in absence 
of oxygen, but oxygenation of the three solutions after inactivation 
leads to simultaneous development of the red colour. The process 
of deamination therefore takes place at different rates in the three 
cases. H. K. 

The Tyrosinase-Tyrosine Reaction. Henry Stanley Raper 
and Arthur WoRMALL ( Biochem . «/., 1923, 17, 454-469).-Thc 
velocity of the oxidation of tyrosine by tyrosinase is markedly 
influenced by the hydrogen- ion concentration of the medium. 
The limits of the reaction between which tyrosinase in potatoes acts 
are P u 5 — P n 10. The oxidation of tyrosine by the enzyme in 
buffered solution has a greater velocity at P n 8*0 than at P n 7*0 ; 
at the latter hydrogen-ion concentration the velocity is greater than 
at P n 6*0. The oxidation proceeds according to the formula of a 
unimolecular reaction. Tyrosinase produces from tyrosine at first 
a red substance, which is brought about by the action of the enzyme 
in the presence of oxygen. The red substance is then converted 
into a colourless substance. This conversion takes place spontane- 
ously and more rapidly on warming. The colourless substance is 
eventually oxidised to form melanin. The last two processes take 
place in the absence of tyrosinase, but may be accelerated by it or by 
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other osydases present in potato juice. In neutral and acid solutions 
the main product dunng the first six hours is the red substance but 
in alkaline media the conversion of it into melanin proceeds so 
rapidly that solutions darken without any marked preliminary 
reddening. The authors show that tyrosinase does not contain 
a hydrolytic oxidation catalyst as suggested by Bach. Haehn’s 
observations that tyrosinase, inactivated by dialysis can be reactivated 
by the addition of certain salts has been confirmed. The acceleration 
of the enzyme by the addition of boiled potato juice is not due to 
inorganic constituents, but to some substance or substances present 
in the juice. This activator is not always present in boiled potato 
juice but is usually found in the boiled juice of new potatoes. 

s. s. z. 

Blood Catalase. Mitsutaro Tsuchihashi {Biochem, Z., 1923, 
140, 63—112). — A comparative investigation of different methods 
of isolating blood catalase in solution. Corpuscles from horse- 
blood were centrifuged, washed with saline, dialysed against dis- 
tilled water, and the resulting solution was evaporated. The dry 
powdered residue was dissolved in water to give a 1 % solution, 
centrifuged, and filtered. This solution was then shaken for five 
minutes with one-fifth of its volume of chloroform, again centrifuged, 
and the supernatant light yellow solution separated from the 
chloroform and from precipitated proteins. This solution possessed 
from 70 — 80% of the catalase activity of the original dry powder 
and when fresh dog -corpuscles were used, without drying, the method 
gave an 80 — 90% extraction of catalase. Such purified solutions 
contain 2% of the nitrogen, and from 3 to 6% of the dry residue of 
the original watery solution before treatment with chloroform. 
They may be kept in an ice-box without change for several weeks. 
An alternative method of purifying the catalase is to adsorb it, 
together with hemoglobin, from the centrifuged and filtered solution 
of the dry pow r der by means of tricalcium phosphate, and subse- 
quently to wash it out with M /150-disodium hydrogen phosphate. 
Applied to the chloroform purified solution, this method results in 
a further elimination of nitrogen without corresponding loss of 
catalase activity. The optimum time of contact with the calcium 
phosphate is ten minutes, and for the washing out process fifteen 
minutes. The purified catalase solutions lost 20% of their activity 
after exposure for thirty minutes to a temperature of 45°, and were 
rendered inactive at 65°. Very dilute solutions of catalase, even in 
the presence of phosphate buffers, glycine or alanine, are unstable. 
Urea has a slight protective action. J. P* 

A Heat-stable Catalyst in Animal Tissues which Destroys 
the Iminazole Rin g and Unmasks Amino-groups. Wini- 
fred Mary Clifford (Biochem. J ., 1923, 17, 549— 555).— The 
catalytic agent present in beef and cod wTiich destroys camosine 
in beef extract also destroys histidine in aqueous solution. Cod, 
washed beef, or liver added to histidine or muscle extract solutions 
at 100° decrease the colour obtained on diazotising the solutions which 
indicates a degradation of the iminazole ring. As the intensity of 
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the imin&zole reaction falls there is a rise in amino-nitrogen 
suggests a rupturing of the iminazole ring and a conversion of the 
ring nitrogen into amino-nitrogen. 8. S, Z. 

The Importance of Glycine and Potassium Cyanide for 
the Action of Urease. Tetsuqora Takahata ( Biochem . % 
1923, 140, 154 — 157)— Urease in extreme dilution is rendered 
much more active by the addition of traces of potassium cyanide 
or glycine. The inactivation of urease by copper sulphate or 
mercuric chloride is inhibited by potassium cyanide and to a less 
extent, especially in the latter ease, by glycine. Sodium cyanide 
acts like potassium cyanide, whilst potassium thiocyanate is very 
much less effective. J. p 

The Purification of Fumarase. Mitsutaro Tsuchirashi 

(Biochem. Z 1923, 140, 161— 165).— With the object of purifying 
the fumarase present in the dry powdered residue from a cold 
aqueous extract of human liver, the aqueous solution was treated 
with various precipitant^. Methyl alcohol proved ineffective, hut 
using various concentrations of ammonium sulphate, it was found 
that the enzyme was completely precipitated between 30% and 85% 
saturation. The aqueous solution prepared from this precipitate 
kept its activity for two weeks, but lost it on drying. J. p. 

Sulphatase. L The Enzymatic Hydrolysis of Phenyl 
Hydrogen Sulphate. Carl Neuberg and K. Kero no (Biochm. 
Z. f 1923, 140, 295 — 298). — An enzyme, to which the name sulphatase 
has been given, has been found in Aspergillus or y zee. Incubated at 
37° with solutions of potassium phenyl sulphate, marked hydrolysis 
was obtained, amounting in sixteen days to 13-6% of the substrate. 

J. P. 

Solubility of Insulin. Erik Matteo Prochet Widmakx 
(j Biochem . J. t 1923, 17, 668 — 670).— Insulin is insoluble or very 
slightly soluble in tetrachloromethane, ethyl acetate, ethyl alcohol, 
isobutyl alcohol, amyl alcohol, chloroform, acetone, light petroleum, 
ethyl ether, benzene, xylene, and pyridine. It is easily soluble in 
methyl alcohol, glacial acetic acid, phenol, and formamide. Several 
facte argue in favour of its being an albumose. • S. S. Z. 

Some Derivatives of Arsphenamine [Salvarsanl. Walter 

G. Christiansen { J . Amer. Chem. Soc. } 1923, 45, 2 1 82— —2188). — 
It is shown that the relation between the mode of synthesis and the 
toxicity of salvarsan (this vol., i, 723) also holds for the production 
of salvarsan polyarsenide. The arsenic content of this substance 
varies between 41-87% and 50-81%; it is, in general, higher when 
the polyarsenide is produced by the reduction of ro-aminof- 
hydroxyphenylarsenious oxide and sodium arsenite by means of 
hypopbosphorous acid (A., 1921, i, 370), than when m-n itro-p- 
hydroxyphenylarsinic acid and sodium arsenite are reduced by 
means of sodium hyposulphite. The toxicity of salvarsan polj 
arsenide is not very different from that of salvarsan itself. 

In the preparation of sulpharsphenaminc (this vol,, i, 70) e 
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Y ield is improved by using 3 mols. of formaldehyde and 3 mola. of 
sodium hydrogen sulphite, instead of 2 mols. and 4 mok, respec- 
tively. ^ i* unnecessary to use pure, freshly prepared sulphite, 
commercial material being sufficiently pure. Also, it is un- 
necessary to start with salvarsan itself (t.e., the hydrochloride); 
the dry salvarsan base will do equally well. The toxicity of sulph- 
arsphenamine is apparently not increased by using salvarsan, in 
the preparation of which the nitre-group has been improperly 
reduced (loc. tit .), or by the impurities present in the product. 

When salvarsan polyarsenide is subjected to the procedure used 
iu preparing sulpharsphenamine, a very soluble, orange-coloured 
sodium salt (deep red in solution) is produced, which is described as 
sulpharsphenamine polyarsenide. It is considerably more toxic 
than sulpharsphenamine, which is tolerated in doses of 400 mg. /kg., 
not being tolerated in doses even as low as 200 mg. /kg. 

uuy nr o xr 


The Arsination of Phenol. Walter G. Christiansen and 
Arthur J. Norton (J. Atner. Chem. Soc., 1923, 45, 2188 — 2192). — 
In the arsination of phenol by means of arsenic acid (Conant, A., 
1919, i, 230 ; Jacobs and Heidelberger, A., 1919, i, 604), the yield 
of anhydrous sodium p-hydroxyphenylarsinate may be increased 
from 20% to 33% by vigorously agitating the reacting substances 
and allowing part of the water produced to distil off during the 
first stage of the reaction. It is suggested that a phenyl ester of 
arsenic acid may be an intermediate product in the formation of 
hydroxyphenylarsinie acids by this method. By distillation of 
aqueous solutions of p-hydroxyphenylarsinic acid, with steam, and 
estimation of phenol in the distillate, it is shown that^hydrolysis to 
phenol and arsenic acid scarcely occurs at all at 100° (cf. Schmitz, 
A, 1914, i, 342). W. S. N. 

/ls-Methyldihydr oarsindole . Eustace Ebenezer Turner 
and Frank Ward Bury (T„ 1923, 123, 2489-2492). 


Cyanurylphosphinimines and the Pyrogenic Fission of the 
Methyl and Ethyl Esters of Normal Cyanuric Acid W. 

Resting {J. pr . Chem., 1923, [ii], 10* ) r‘ D%tn ^ nyl ' 

phsphiniminecyanuryl azide , a iight 

powder, m. p. 243° (decomp.), is formed by the interaction of 
triphenylphosphine and cyanuryl tnazide in ethereal f ol " tl0 ^ 
(cf Staudinger and Meyer, A., 1920, i, 106) ; during the first stages 
of the reaction an intense green coloration is developed, which 
may he due to the intermediately formed phosphazide. This 
monoazide reacts with a further molecule of tripheny p osp 
170—180° to give cyanuryltridnphenylphosphmmne, a grey 
powder, m. p. 239°, which cannot be recrystalhsed because, 
apparently, it forms additive compounds with the solvents nnd« ' 
e.j., benzene, men the vapour of ethyl oyamirate is pa^ied under 
reduced pressure, over a glowing platinum wire, it' $ ^ g 
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ethyl cyan ate, but ethylene and cyanic acid. Methyl cya&m^ 
depolymerises with greater difficulty, giving methylcarbimide. 

W. S. N. 

Organic Derivatives of Silicon. XXVII. A Probable 
Example of Tervalent Silicon. Frederic Stagey Kippm 
(T m 1923, 123, 2590—2597). 

Organic Derivatives of Silicon. XXVIII. Octaphenyldj. 
ethylsilicotetrane. Frederic Stanley Kipping (T., 1923 123* 
2598—2603). * ' 

A New Phenyl Compound of Silver. Erich Krause and 

Bruno Wendt ( Ber 1923, 56, [B], 2064— 2066).— Freshly p rec j. 
pitatcd silver chloride is converted by ah ethereal solution of 
magnesium phenyl bromide into a brown, granular powder, which 
readily decomposes when dry with sudden evolution of clouds of 
diphenyl fumes. It has not yet been possible to isolate the com. 
pound in a homogeneous state, but it appears that the ratio of 
silver to phenyl=l:l. Similar compounds are obtained from 
magnesium p-xylyl bromide, magnesium a-naphthyl bromide, and 
the magnesium compound of p-bromodiphenyl ether. The various 
colours exhibited by the solutions during the course of the reaction 
indicate that in each case a series of silver compounds is produced 

H. W 


Physiological Chemistry. 


The Chemistry of Respiratory Tetany. P. Gyorgy and 

H. Vollmer (Biockem. Z 1923, 140, 391 — 396). — During respiratory 
tetany following on forced breathing the blood-sugar diminished 
slightly whilst the blood salts show'ed no definite alteration. The 
urine showed a marked diminution in acidity and ammonia content, 
confirming the observations of other workers. It is concluded that 
the tetany is due to the increased alkalinity of ^he blood owing to 
elimination of carbon dioxide and does not depend on the action of 
any specific ion such as phosphate. J. P. 

The Diminution of the Blood-sugar in Normal Dogs by 
Ergotamine. E. J. Lesser and K. Zipe (Biochem, Z., 1923, 
140, 612-615) . — Subcutaneous injection of from 5 to 10 mg. of 
ergotamine produces in dogs a lowering of blood-sugar of one hour 
to tw r o hours’ duration. In cases of human diabetes similar results 
were obtained in only one instance. The positive results are taken 
to indicate a sympathic control of “ sugar tonus.” J- P* 

The Alkali Reserve of Blood-plasma in Avitaminosis. 

J. A. Collazo (Biockem. Z., 1923, 140, 254 — 257 ).— During the 
first six weeks of vitamin-free feeding, dogs showed no alteration 
in the alkali reserve of the blood-plasma, but later, especially during 
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the two weeks preceding death, a decrease was noted, in guinea 
pjgs a marked decrease set in during the fourth week, but much 
less decisive results were obtained in the case of pigeons. The 
alkali reserve of dogs decreased during starvation from the third 
to the seventh day and subsequently rose slightly. It is con- 
cluded that the acidosis accompanying avitaminosis is not charac- 
teristic, but of secondary origin. j. p. 

The Alteration of the Sugar-content of Blood- serum in 
Vitro. A. Stasiak ( Biochem . Z., 1923, 140, 420— 425). -Blood - 
serum from normal and pathological cases kept in vitro at 37° for 
twenty-four hours show's a variable copper reducing value, in some 
cases increasing, in others decreasing. These alterations also 
occur in serum which has been kept for one hour at 56°, and are 
therefore not due to enzyme action. Endocrine extracts added to 
pure dextrose solutions under the same conditions produce no change. 
The changes are ascribed in the main to the colloids present in the 
serum, since similar variable copper reduction results were obtained 
with pure dextrose-globulin and dextrose-cholesterol solutions. 
Albumin and lecithin, on the other hand, gave negative results. 

J. P. 

Blood Clotting. VIII. The Prevention of Clotting by 
Neutral Salts. Bernhard Stuber and Minoru Sano ( Bio- 
chem . Z., 1923, 140, 42 — 62). — The addition to blood of the sodium 
salts of cholic, glycocholic, tauroeholic, and deoxycholic acids and 
of magnesium sulphate and sodium chloride prevents the alcohol 
or heat coagulation of the fibrinogen, and at the same time causes 
a marked and steady increase in internal friction as determined by 
the viscostagonometer. The mechanism of the prevention of 
clotting by these salts is the same as that postulated in the case of 
oxalated and citrated plasmas — the formation of a highly ionised 
fibrinogen-salt complex (A., 1923, i, 410, 411). The case of sodium 
fluoride is different. It has no inhibiting action on fibrinogen- 
thrombin coagulation, nor does it prevent the alcohol precipitation 
of fibrinogen, and the washed and hsemolysed corpuscles from 
fluoride blood are effective coagulants, unlike those from oxalated 
or citrated blood. Here it is supposed that the corpuscles and not 
the fibrinogen itself are chiefly concerned. The fluoride so alters 
their permeability as to prevent the passage of the coagulating 
substance from corpuscles to plasma. Fibrinogen (fibrinsol) is 
regarded as a hydrophobe colloid and the whole question of coagula- 
tion is one of physico-chemical interaction between lyophile and 
lyophobe colloids. J. P. 

The Isolation of Soja-agglutinin and Anti-agglutinin. 

Kyoyetsuro Fujiwara (Biochem. Z., 1923, 140, 113— -131). — 
Soja-agglutinin can be adsorbed by kaolin, aluminium hydroxide, 
and tricalcium phosphate from all of which it can be subsequently 
washed out by weak bases such as ammonia or disodium hydrogen 
phosphate. Weak acids arc much less efficient iu this respect, 
Use of excess of adsorbent renders the washing out more difficult. 
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The activity of soj a -agglutinin is destroyed by boiling. Repeated 
injection of soja-bean extract produces in dog Bermn a specific 
anti-substance which inhibits the soja- agglutinin. This inhibition 
is not shown by normal serum. The anti-agglutinin can be adsorbed 
by the same substances as the agglutinin, but recovery by washing 
out is very imperfect. J, p 

The Action of Metallic Copper on Ricin. Mitsbxabo 

Tsuchihashi ( Biochem . Z. t 1923, 140, 140 — 148). — The agglutinat- 
ing action of ricin on red blood -corpuscles is destroyed if the solution 
be treated with finely divided metallio copper and, in its stead, a 
haemolytic action appears, irrespective of whether the ricin solution 
has been boiled, and so lost its agglutinating action, or otherwise. 
This haemolytic action is attributed to the copper and not to any 
specific property of ricin. Glycine and potassium cyanide have no 
effect on the agglutinating action of ricin, but they inhibit the 
haemolytic action of the oopper-treated solution, without regenerat- 
ing the agglutinating powers. Anti-ricin serum from dogs has no 
specific action on the haemolysis produced by copper-treated ricin. 
The toxicity of ricin to mice is reduced by copper treatment. J, P. 

The Chemical Causes of Normal and Pathological Haemo- 
lysis. R. Brinkman and A. von Szent-Gyorgyi (Ptoc. K. Akad . 
Wetensch. Amsterdam, 1923, 26, 470 — 479). — The haemolytic con- 
stituents of normal human blood were extracted by means of 
boiling acetone or cold light petroleum, and showed the typical 
reactions of the higher fatty acids. Measurements of surface tension 
were made, which support the hypothesis that these acids are present 
in the blood in the form of their calcium salts. Finally, experi- 
mental pernicious anaemia was induced in rabbits by intramuscular 
or intravenous injection of linolenic acid. H. H. 


The Isolation of Crotin and Anti-crotin. Kyoyetsubo 

Fujiwara (Biochem. Z., 1923, 140, 132—139) Crotin-haeniolysin 
can be adsorbed from a 1 % solution by means of kaolin, aluminium 
hydroxide, and tricalcium phosphate, but subsequent recovery by 
washing out is imperfect. Crotin extract injected Into dogs produces 
an anti-hemolysin, absent from normal serum, which, like the 
haemolysin, can be adsorbed, but cannot be subsequently washed 
out from the adsorbents. J* ^ 


The T nfl uence of Cell Salts on Protein and Gaseous Meta- 
bolism and on Body-weight. Kazuo Asada (Biochem, Z., 
1923, 140, 326— 347).— A dog kept in nitrogen equilibrium on a 
mixed diet of sufficient heat value and vitamin content, mth 
sodium chloride as the only salt, was given a salt mixture containing 
calcium, magnesium, iron, potassium, chlorides, phosphates, an 
iodides. Increases were observed in oxidation, nitrogen retention, 
and in body-weight. The water excretion in urine and faces was 
not definitely altered. The same results were produced y 
addition of potassium chloride alone to the original diet. 
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Intermediate Carbohydrate Metabolism in Avitaminosis 
l Glycogen Formation and Exchange in Avitaminosis! 

p. Rubino and J. A. Collazo ( Biochem . Z 1923, 140, 258 267) 

Administration of dextrose and other carbohydrates to avitaminosed 
pigeons, guinea pigs, and dogs results in a large and immediate 
increase in liver- and muscle-glycogen, followed by an equally rapid 
decline to sub-normal values. The maximum increase of" blood- 
sugar occurs before the maximum rate of formation of glycogen 
It is concluded that in avitaminosis the ability to form glycogen is 
unimpaired, and may even be increased, but that there is marked 
loss of the glycogen-storing powers. The rapid breakdown of 
glycogen does not produce an increase of blood-sugar, and is probably 
accompanied by the formation of toxic products. J. p. 


Polarimetric Observations on Solutions of Dextrose 
Subjected to Contact with Intestinal Mucosa of Rabbit. 

David Sttven and Edward Waymouth Reid (Biochem. J., 1923, 
17, 556— 563).— The experiment of Hewitt and Pryde (A., 1920, i’ 
648) has been repeated thirty-four times. In eight cases, the 
solutions obtained from the gut had to bo discarded as not clear 
enough for polarimetric estimations. In the remaining twenty- 
six experiments, no sign of mutarotation in the earlier minutes after 
removal of the solution from the gut was observed. S. S. Z. 


The Occurrence of Citric Acid in Sweat. C. D. Leake 
(Atm, J. Physiol., 1923, 63, 540 — 544). — In twenty-four hours, 
72-8 mg. of citric acid would be excreted in heat-sweat, or 60*7 mg. 
in work- sweat. Human saliva does not contain citric acid. 

Chemical Abstracts, 


The Hydrogen-ion Concentration, Carbon Dioxide Content, 
and the Ratio Ionic Calcium to Ionic Potassium, of the 
Cerebrospinal Fluid of Children. Joachbi Brock (Biochem. 
Z ; , 1923, 140, 591 — 599). — The cerebrospinal fluids of various indi- 
viduals ranging in age from nine months to ten years were examined 
with the view of obtaining normal data. The p u determined by 
the indicator method was 7*50 — 7*55, and the carbon dioxide 
content 52 vol. %. Potassium and calcium were, respectively, 
6*9 mg.% and 13*1 mg.%. The ratio of ionic calcium to ionic 
potassium of the cerebrospinal fluid is the same as that of the 
blood-serum. J. P. 


Colloid Chemistry of Protoplasm. I. General. II. The 
Electrical Charges of Protoplasm. L. V. Heilbrunn (Amer. 
J. Physiol , 1923, 64, 481— 498).— Calcium or magnesium chloride 
tends to liquefy the protoplasm of sea-urchin eggs, whilst sodium, 
potassium, or ammonium chloride tends to increase its viscosity. 
The effects of these salts on the viscosity is thus in the reverse order 
of the adsorption of the kations by egg-albumin. It is consequently 
held that the colloids in the interior of the eggs are positively 
charged, a further increase in positive charge due to adsorption of 
kations causing decreased viscosity. The effects of various chlorides 
on the swelling of the vitellin membrane of sea-urchin eggs lead 
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the author to conclude that the exterior layer of protoplasm i s 
negatively charged. Chemical Abstracts 

Does Adrenaline Affect the Metabolism of the Surviving 
Skeletal Muscles of the Frog ? F. R. Griffith, jun. [Amer. J 
Physiol., 1923, 65, 15 — 29). — Adrenaline has no effect on the carbon 
dioxide production of surviving frog muscles. A modified Osterhout 
apparatus (J. Gen . Physiol ., 1918, 1, 17) used in the experiments 
is described. Chemical Abstracts. 

The Behaviour of the Glycogen of the Frog in Anoxybiosis 
and Restitution. IV. E. J. Lesser (Biochem. Z., 1923, 140 
577 — 582). — The observations of Meyerhof ( Pfliiger’s Archiv', 1920 
185, 20) on the disappearance of glycogen from, and the formation 
of lactic acid in, excised muscles cannot be extended to the whole 
animal, nor are his conclusions in agreement with those of the author 
A series of investigations on summer and winter frogs is given, iii 
which it is shown that, in the latter, during anoxybiosis, 40% of 
the total glycogen loss occurs in the liver, while, in the former, only 
15% is so lost, in contrast to Meyerhof’s findings. During restitu- 
tion, the resvnthesis of glycogen in the muscle is independent of the 
season, but during the winter it is in part masked by the concurrent 
diminution of liver glycogen. J. p. 

The Significance of the Xanthydrol Reaction for the Micro- 
chemical Demonstration of Uric Acid in the Kidney. K. 

Walter ( Pfliiger's Archiv, 1923, 198, 267—278; from Physiol, 
Ahstr ., 1923, 8, 272).— After injection of xanthydrol into rats, 
crystals of dixanthyiurea are to be found in both glomeruli and 
convoluted tubules. This would suggest a process of secretion in 
both renal elements. W. 0. K. 

Blood-sugar Studies. III. Glycsemia and Glycosuria in 
Kidney Diseases and Effects of Peroral and Intravenous 
Administration of Sugar. Max Rosenberg {Arch. expt. Path. 
Pharm., 1923, 99, 143— 1G1 ; cf. A., 1922, i, 482, 789).— In bad cases 
of renal insufficiency, the blood-sugar curve may not be normal, but 
may resemble that of diabetics, and there may be absence of glyco- 
suria even although the blood-sugar is high. High blood pressure 
may be associated with a high fasting blood-sugar, but, if the kidney 
function is normal, with only a normal, or even sub-normal, rise 
after administration of dextrose. W. 0. K. 

The Behaviour of Amino-acids in the System Hide Powder- 
Tannin. I. W. Moeller (Z. Leder. Gerberei Chem., 1923, 2, 
212 — 227). The systems tannin-hide powder, formaldehyde-hide 
powder, basic chrome alum-hide powder have been studied with 
and without the addition of glycine. The amount of tannin, 
formaldehyde, and basic chrome alum adsorbed by the hide powder 
u as diminished by the addition of glycine. The glycine and tanning 
material (tannin, formaldehyde, or basic chrome alum) resemble 
the system non -tannin-hydrolysed hide substance in their behaviour, 
and yield a substance which is not leather fcf . J.S.C.I., 1923, I083aJ. 
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The Theory of the Biochemical Degradation of Complex 
Structures. 0. ^Steituhn ( Fermentforsch ,, 1923, 7, 68—76) 
—A comparison is made of the quantitative distribution of 
formic acid in the tissues of the rabbit and rat after injection of 
sodium formylglycine and after sodium formate. In all cases, the 
formic acid in the formylglycine was more easily destroyed by the 
tissues than by the free formate. The same results were found in 
experiments on ox-liver in vitro. H. K. 

Isolation and Determination of the Constitution of Tetr- 
amine, a Toxin from Actinia equina . D. Ackermann, F 
Holtz, and H. Reinwein (Z. Biol., 1923, 79, 113— 120).— The 
toxin from Actinia equina was isolated by way of the picrate. 
It is shown to be tetramethyiammonium hydroxide. G. W. R. 

Coagulation of Milk by Acid. Leonard Anderson (Tram. 
Faraday Soc., 1923, 19, 106 — 111). — When hydrochloric acid is 
added to milk of various dilutions, the casein is precipitated to an 
extent which is greater the larger the amount of acid up to a 
maximum beyond which the casein redissolves to be again preci- 
pitated as chloride by further quantities of acid. The amount of 
acid required to effect each precipitation is inversely proportional 
to the dilution of the milk. The fat globules in the milk are carried 
down mechanically by the casein curd, and when this redissolves in 
excess of acid they rise to the surface, but remain for many hours 
without coalescing even in the presence of decinormal sodium 
hydroxide. Similar effects are observed in the cases of emulsions of 
benzene and olive oil in casein solution, so that it is probable that 
the protective agent for the fat globules in milk is a thin film of 
casein. The fat, benzene, or olive oil droplets may be caused to 
coalesce by removing the excess of protein by thorough washing 
with distilled water. A. R. P. 

The Action of Polished Metals on some Ferment Reactions 
of Milk and their Relation to Oligodynamic Phenomena. 

Walter Weichinger ( Fermentforsch ., 1923, 7, 110 — 133). — 
Contrary to Hildebrandt’s observations, metals cannot reactivate 
the peroxydase of milk. Reductase is influenced in various ways 
by metallic ions, and this depends apparently on the degree of 
dissociation of the salt used. Catalase of milk is uninfluenced by 
metals. The typical oligodynamic inhibition of diastase by copper 
is also not observed in milk. H. K. 

New Picric Acid Compounds (Uropicrates). P. Bergell 
(Z, klin. Med., 1922, 95, 63; from Physiol. Abstr., 1923, 8, 274). — 
A crystalline precipitate produced from urine one-fifth saturated 
with sodium chloride and treated with Esbach’s solution, yields 
pure uric acid when decomposed by alcoholic hydrochloric acid. 
The precipitate is almost wholly composed of picric acid and uric 
acid in equal proportions. W. 0. K. 

Analysis of Liquid from a Paraovarian Cyst. Marcel 
Guerbet ( J . Pharm. Ckim., 1923, [vii], 28, 177 — 17*8). The liquid 
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had d 16 1-005, was alkaline in reaction, and furnished no deposit 
when kept. Pseudomucin, globulin, urea, and fatty matter were 
present, together with sodium chloride and traces of sulphates ami 
carbonates. The total solid content per litre was 10-3 g., 8*1 g, 0 f 
this representing ash. Phosphates were absent. H. J. E. 

The Intermediate Fate of Chloral Hydrate in the Organism. 
Muneji Akamatsu and Ferd. Wasmuth [Arch. expt. Path. Pharrn 
1923, 99, 108 — 116). — If chloral hydrate or trichloroethyl alcohol is 
administered to guinea pigs, about one-half of the amount given 
is excreted as urochloralic acid. As urochloralic acid reduces copper 
there is an increase in the reducing power of the blood after 
administration of chloral hydrate. VV. 0. K, 

The Fate of some Halogen Derivatives of Benzene and of 
Benzene in the Animal Body. T. S. Hele and E. H, Callow 

(J. Physiol , 1923, 57, xliii; from Physiol. Abstr 1923, 8, 301}.- 
One mol. of monochlorobenzene administered to dogs corresponds 
with one atom of sulphur in combination as sulphate (chlorophcnvl 
sulphate) or as mercapturic acid (chlorophenylcystine) in the urine. 
The sulphur calculated from the output of halogen in organic 
combination corresponds with the excess of sulphur (ethereal and 
neutral) over the normal average. The same holds good for o-di- 
chlorobenzene, m-dichlorobenzene, and p-bromoanisole. The 
administration of benzene, o- or w?-diehlorobenzene, but not of 
p-bromoanisole increases the neutral sulphur (mercapturic acid) in 
the urine. W. 0. K. 

The Ethereal Sulphate and Mercapturic Acid Syntheses 
in the Dog. T. S. Hele { J . Physiol . , 1923, 57. xlvi-xlvii; from 
Physiol Abstr., 1923, 8, 301).— It is doubtful whether phenol will 
combine with sulphate directly in the animal to form ethereal 
sulphate, but after large doses of the non-toxic guaiacol and sulphate 
by the mouth, 60—80% of the administered sulphate was excrctcdas 
ethereal sulphate. Likewise chlorobenzene, after oxidation to 
chlorophenol, will unite with sulphate to form ethereal sulphate, as 
well as with cystine to form mercapturic acid. The rise in neutral 
sulphur was always about double that in ethereal sulphur. It was 
found very difficult to upset this quantitative relation by the 
simultaneous administration of Bodium sulphate or of cystine by 
the mouth. W 0 K> 


Chemistry ot Vegetable Physiology and Agriculture. 


Bacterial Reduction of Organically Combined 
Acid. H. K. Barrenscheex and H. A. Beckh-Witou. 
(BiocAem. Z„ 1923, 140, 279-283) , -Ox-blood wocutated w 

putrefying blood and kept under anaerobic condition « g 
a positive Blondiot-Dusart reaction (evolution of phosphmc in 
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presence of nascent hydrogen), from which it is concluded that 
reduction of the organically combined phosphoric acid has occurred 

J.P. 

Detection of Phenols Produced by Bacteria. William 
S. Bell (J. Infectious Diseases, 1921, 29, 424-428).— The acidified 
medium is distilled with steam, and the distillate is treated with 
diazotised p-nitroaniline in alkaline solution; a yellowish-red 
colour is developed with concentrations of phenol as small as 1 in 
500,000. Chemical Abstracts. 

Urease as a Product of Bacterium radicicola. M. W. 
BeiJEMNCK ( Nature , 1923, 112, 439 ; cf . Werner, this vol., i, 1046).— 
Urease is produced more profusely by pure cultures of Bacterium 
radicicola than by the nodules, particularly by Viciae, Trifolii, and 
Pwi forms. Urease is also, in certain cases, a product of normal 
papilionaceous plants. Its existence is best demonstrated by a 
modification of the author’s plate-method ( Cenlr . Bakt., 1893, II, 5 
323). A.A.E. 

Preparation of a Urease Solution from Bacteria. Tetsu- 
ooba Takahata ( Biochem . Z. t 1923, 140, 168— 170).— From dried 
cultures of Bacillus proieus a soluble urease has been extracted by 
the use of various phosphate solutions. J. P. 

Bacterial Catalase. IV. J. Hagihara (Biochem, Z., 1923, 
140, 171 — 174). — By precipitating cultures of Bacillus proieus with 
methyl alcohol and by subsequently extracting the precipitate with 
water, purified catalase preparations were obtained with from 60 to 
80% of the original activity of the culture. The purified solutions, 
unlike the original cultures, contain only traces of amino- and 
ammonia nitrogen. * J. P. 

The Fermentation of Arabinose and Xylose by certain 
Aerobic Bacteria. E. B. Feed, W. H. Peterson, and J. A. 
Anderson (J, Bad., 1923, 8, 277 — 286). — The fermentation of 
pentoses by Bacillus vulgatus, Acetobacfer -sor6o.se, A. rylinum, B. 
herbicola aureum y and two yellow coccus forms called A and B are 
studied. The rates of fermentation of xylose and in certain cases 
of arabinose were slower than with the facultative anaerobic bacteria. 
The products of fermentation of the pentoses depend on the kind of 
organism. The ratio of the products depends on the age of the 
culture. B. vulgatus ferments xylose with the formation of acetone, 
ethyl alcohol, carbon dioxide, and a small amount of fixed acids. 
As the cuture grows Older the ratio of acetone and ethyl alcohol to 
carbon dioxide decreases. The maximum amount of acetone and 
ethyl alcohol is found about the sixth day. In the case of A . xylinum, 
an increase in the age of the culture is accompanied by an increase of 
acetone and ethyl alcohol. Although in different proportions, the 
substances obtained by the breaking down of xylose au the same as 
those noted with B . vulgatus. The remaining organisms studied 
ferment the pentoses slowly. They form a trace of acid, but the 
chief end-product is carbon dioxide. Chemical Abstracts, 
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Bacteriophages. XI. Concentration of Lysixi in its fig] 
tion to the Disappearance of the Bacteriophage 

Hans Meuu (Z. Hyg. InJeB.-Kranlch. , 1923, 99, 46 — 66 • 
Ghent. Zentr., 1923, i, 1600).— Lysin is probably not aprotop]as°^ 
poison acting in the manner of chemical disinfectants. It acfaT! 
disturbing bacterial exchanges, possibly by means of a membra ^ 
effect. G. TV. R* e 

Bacteriophages. III. Antagonistic Effect of Gelatin anrf 
Agar on the Disappearance of the Bacteriophage Reaction 
R. Dgerr and W. Berger ( Z . Hyg. hifekt.-Krankh, 1923 (S 
422—432; from Chem. Zentr 1923, i, 1600).— Gelatin and othw 
colloids such as gum and starch inhibit the bacteriophaco^ 
- action of lysin. The protective action of gelatin increases with 
concentration, but even at the highest concentrations some effect of 
lysin on bacterial growth is shown. G. W R 

Utilisation of Atmospheric Nitrogen by Saccharwnuces 
eerer isice. Euis I. Felmer ( Science , 1923, 57, 645—646) - 
Saaharmyces ceremice, Race F., was sub -cultured for three years 
at 30° in a medium containing 10 g. of sucrose, 0-188 g. of ammonium 
chloride, 01 g. of dipotassium hydrogen phosphate, and 0-1 g, of 
calcium chloride in 100 c.c. and then for six months in a medium con- 
taining 10 g. of sucrose, 0*188 g. of ammonium chloride, and 0-1 g. of 
dipotassium phosphate in 100 c.c. It was then inoculated into sterile 
10% sucrose solution containing the optimal amount (0-45%) 
potassium phosphate, and air free from ammonia or oxides of 
nitrogen was passed through the mixture. The results show that 
yeast will grow continuously in a medium composed of sugar and 
one salt, and that 8. cerevmcr will grow in an apparently good state 
of nutrition, using atmospheric nitrogen as the sole source of that 
element. It is suggested that the beneficial effect of the aeration 
of yeast -cultures may be due as much to the addition of nitrogen as 
to that of oxygen. A. A. E. 

The Mechanism of Autolysis. I. The Influence of Iodine 
on Yeast Autolysis. O. Steppuhn and L. Utkin- Lnmovzov 
( Biochm . Z., 1923, 140, 17— 27).— Iodine in certain concentrations 
accelerates the autolysis of the proteins of various yeast preparations. 
This action is not due to acid formation, nor is it shown by potassium 
iodide, and it cannot be explained on the basis of the addition of 
iodine to an unsaturated fatty acid with anti-proteolytic properties. 
Higher concentrations of iodine have an inhibiting action on the 
autolysis which is ascribed to the addition of iodine to the substrate, 

J. P. 

The Balance of Pyruvic Acid Fermentation. C. Neubeko 

and A. von May (Biochem. Z ., 1923, 140, 299— 313} —The yeast 
fermentation of pyruvic acid, both in the presence of yeast- cells and 
under cell-free conditions, proceeds in accordance with the equations : 
COMe*CO»H CO,+CHMeO and 2COMe-C0 2 H -+ 200,-1 

COMe-CHMe'OH, both acetaldehyde and acetylmethylearbino! 
being formed afong with carbon dioxide. The acetylmethytearbinoi 
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ff as isolated as^the pnitrophenyloeazone and the acetaldehyde as 
the '* dimedon ” compound. By quantitative measurements, the 
accuracy of the above formulation was confirmed. In the presence 
of sulphites, fermentation proceeds almost wholly as in the first 
equation, only traces of acetylmethylcarbinol being found. J. P. 

The Enzymatic Decarboxylation of Pyruvic Acid in a 
Current of Oxygen. A. Gottschalk ( Biochem . Z. t 1923, 140, 
348 — 352). — By the fermentation with yeast of pyruvic acid in a 
current of oxygen, acetaldehyde was formed in quantities as great 
us under anaerobic conditions. The acetaldehyde was carried over 
in the stream of oxygen and isolated as the bisulphite and “ dimedon” 
compounds. . J. P. 

The Fermentation of a-Keto-n-hexoic Acid. H. K. Sen 

[BiochtM. Z.f 1923, 140 447 — 452). — a-ICeto -w-hexoic acid is 
fermented by yeast carboxylase in the presence of disodium hydrogen 
phosphate with the formation of carbon dioxide, w- valeraldehyde , 
and fl-amyl alcohol. The secondary formation of amyl alcohol is 
inhibited by the addition of sodium hydrogen sulphite and an acetate 
buffer solution. J. p. 

The Destruction of Pentosans by Moulds and other Micro- 
organisms. E. G. Schmidt, W. H. Peterson, and E. B. Fred 
[Soil Scity 1923, 15, 479 — 488). — Studies on the destruction of 
pentosans in plant materials by moulds. The pentosans of wood 
are more rapidly destroyed in the soil than cellulose, lignin, and other 
cell constituents. Pentosans occur as cell constituents in fungi and 
may serve later as sources of carbohydrate. [See, further, J.S.O.I . , 
1923, 1041a.] * G. W. R. 

Mechanism of Oxidation in the Plant. The Oxygenase 
of Bach and Chodat. Function of Lecithins in Respiration. 

Patrick Hugh Gallagher ( Biochem . J ., 1923, 17, 515—529).— 
Alcoholic extracts of plants when exposed to the air form peroxides. 
Xo evidence can be found that this formation is produced by the 
action of an enzyme. Minute traces of phenolic substances such as 
quinol or gallotannic acid usually prevent the fixation of oxygen. 
An autoxidisable substance of this nature isolated from fresh potato 
tubers was found to bear a close relation to the Iipins, and it is 
concluded that the so-called oxygenase of the potato is an autoxidis- 
able lecithin-iike substance. Terpenes can combine with oxygen, 
forming a substance which can take the place of the peroxide in the 
peroxydase system. The blackening of aqueous extracts of the 
potato and of the mangold is not clue to oxidation of a catechol 
derivative by the action of a peroxydase, but to the action of tyrosin- 
ase on tyrosine. The constituent of extract of mangold root which 
gives a ferric chloride coloration is a tannin. S. S. Z. 

Assimilation of Ammonia by Higher Plants. Prianich- 
nikov (Crnpt. rend., 1923, 177, 603— 606).— In presence of calcium 
carbonate, ammonium chloride is a better source of nitrogen than 
calcium nitrate. Of all the ammonium salts, the hydrogen carbonate 
is the most favourable for plant growth. ' E. E. T. 
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The Absorption and Translocation of Lead by 
A Contribution to the Application of the Method of R ac J 8, 
active Indicators in the investigation of the Change of SuT 
stance in Plants. George Hevesy ( Biochem . </., 1923 17 
439 — 445). — The assimilation of lead by Vicia taba from* Wii 
nitrate solutions was estimated by a method which was baged * 
the principle of mixing the lead solution with a radioactive isoto^ 
{thorium -5) and determining the radioactivity. The amount f 
lead taken up was estimated by measuring after incineration th 
radioactive intensity of the ash. Very small amounts of assimilatJ 
lead could be determined in this way, and it was found that whilst 
from 200 c.c. of a 10 _1 iV-lead nitrate solution only 0*3% of the lead 
was taken up in the course of twenty-four hours, 60% of the lead was 
assimilated from a lO^A-solution in the same time. The leaves 
were found to take up only 1% of the lead in the solution. The 
assimilated radioactive lead could be displaced by inactive lead 
when the plant was placed in a solution containing the inactive 
element, from which observation the author concludes that the load 
is not combined with carbon in the plant, but that it exists there as 
a dissociable salt of low solubility. A lO^A-solution of a lead salt 
produces a toxic effect on the plant, whilst more dilute solutions du 
not- S.S.Z. 

The Effect of Different Concentrations of Manganese Sul- 
phate on the Growth of Plants in Acid and Neutral Soils 
and the Necessity of Manganese as a Plant Nutrient. J. 8, 

McHargue (J. Agric . Res., 1923, 24, 781 — 794).— Plants grown in a 
carefully prepared manganese-free solution indicate the lack of 
manganese in the small amount of green matter produced, and in an 
etiolated condition of the younger leaves and buds. Seeds do not 
usually contain sufficient manganese to supply the needs of the plant 
throughout its whole growing period. Leguminous plants suffer 
from a deficiency of manganese more than the non-legumes. It is 
possible that the toxicity of acid soils may be associated in part 
with the presence of soluble manganese salts; but the proportion of 
soluble to total manganese is always small. The addition of 
manganese suphatc to acid soils causes a decrease in crop yields 
but in the presence of calcium carbonate an improved crop is 
obtained. A. G. P. 

The Iron-chloro3is caused by Manganese in Green Plants. 
August Rippel {Biochem. Z 1923, 140, 315—323).— The addition 
of soluble manganese salts to the cultures in which oats seedlings 
were growing produced a chlorosis which was remedied by tie 
addition of iron. Since the iron content of the chlorotic and normal 
seedlings was the same, it is concluded that manganese does not 
prevent the uptake of iron by the plant, but inhibits its action after 
absorption. 

The Influence of Chemical Fertilisers on the Chlorophyll 
Coefficient. Jeax Wlodek [Bull. acad. poUmaise sci. Id. cm ( 
m. math, nat., 1920, [J?], 19— 52) .—Determinations were 
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of the chlorophyll coefficient, neochlorophyll (A) : ^^chlorophyll 
W) (Willstatter’s chlorophyll a and 6) by comparing the limits of 
the absorption bands by means of a Wagner spectrometer (Z. 
Instrumentenk,' 1913, 149). The live leaves of potato and sugar- 
beet were studied, grown in soils to which various fertilisers were 
added. It is concluded that after a certain period of development 
of the plants the relation of the chlorophyll pigments varies during 
the course of twenty Tour hours ; B increases during the day and A 
during the night. The lack of potassium results in an absolute 
and relative diminution of B and an increase in A , as well as a 
reduction of the daily variation of the two components. Lack of 
phosphorus also reduces the daily variation of the chlorophyll com- 
ponents and narrows the absorption bands; nitrogen tends to 
reduce A and augment B. The action of calcium and magnesium 
is not definitely established . Chemical Abstracts. 

The Influence of Light and of Chemical F ertilisers on the 
Chlorophyll Coefficient. Jean Wlodek {Bull. acud. polonaise 
sci. Id. classe sci. math. nat. y 1921, [jB], 143 — 90; cf. preceding 
abstract). — The variations of the chlorophyll coefficient in Iris 
(jtmanica under the influence of light with attached and excised 
leaves were studied. During illumination, the absorption bands 
shift toward the more refrangible portion of the spectrum and in 
the opposite direction in tho dark. In illuminated leaves the 
absorption band of af/ochlorophyll becomes wider, that of neochloro- 
phyil narrower, whilst the reverse happens in the dark. This change 
requires three-quarters of an hour to two hours. The shifting of the 
absorption band is noticeable after fifteen minutes. Leaves which 
have died through wilting show an increased chlorophyll coefficient 
and a shifting of the absorption band towards the violet. Ether 
diminishes the variations in the chlorophyll coefficient. With a 
lack of potassium the coefficient di minis hes at a certain phase of 
development of oats, barley, and beans. This is due to an increase 
of the absorption band of neochlorophyll and a decrease in that of 
aJfochlorophyll, as compared with plants grown under normal 
conditions. A lack of nitrogen in the soil increases the chlorophyll 
coefficient. A relation seems to exist between the width of the 
first absorption band and the nitrogen content in fresh bean leaves, 
in the straw and harvest of oats and barley. The nitrogen content 
increases with the width of the band. With a lack of potassium, 
the chlorophyll coefficient does not change under the influence of 
light and dark. In leaves which show an abnormal chlorophyll 
coefficient the production of vegetative material is less. 

Chemical Abstracts. 

The Physiological Sig nifican ce of Titanium in the Plant 
Organism. AntonIn Nemec and VXclav Kls ( Biochem . Z. y 
1923, 140, 583— 590).— By the addition of sodium titanate or sodium 
titanocitrate to the earth m which mustard, 

pea, and lucerne plants were grown, a 30 — 40% increase in growth 
over controls was obtained. The magnitude of the increase lan 
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parallel to the amount of titanium absorbed. The iron cont 
the plants d i minis h ed with increasing uptake of titanium and a 
other mineral constituents showed variations more or less ma V bl 3 

j.y* 1. 

Pectin and its Hypothetical Precursor “Prototw* ■ 
Frank Tutin (Biochem. J 1923, 17, 510— 514).— Unripe ^ \ ' 
tissue was repeatedly disintegrated and extracted with alcohols 
with water in order to remove the pectin. On heating the 
marc in an autoclave at 110° with N J20 -hydrochloric acid on ] a 
insignificant quantity of pectin was obtained. The author condLT 
that “ protopectin ” does not exist, and that all the pectin nresT* 
in the apple occurs in ordinary soluble form. The persi!* 
retention of pectin in an insoluble form by the tissue of mSpefr Dt 
is due partly to the presence in it of a substance insoluble in water hi 
soluble in alcohol and partly to the difficulty of the disintegration h 
mechanical means of the unripe tissue. Hence “protopectin" ' 
not the cause of the hardness of the tissue of unripe fruit. 18 

S. S.Z. 

Presence ol Maltase in Germinated and Ungerminated 
Barley. Arthur Robert Ling and Dinshaw Rattonji v** T t 
{Biochem. J ., 1923, 17, 593 — 596). — Malts, whether green or kilned 
obtained by germinating barley hydrolyse maltose (cf. Daish 4' 
1916, i, 535). The intensity of the action of the enzyme depends 
on the temperature and on the way in which the malt has been 
heated. Ungerminated barley also contains an enzyme capable of 
producing dextrose from maltose. This reaction can only be obtained 
by employing ground barley, as the enzyme cannot be extracted with 
water. This enzyme is also destroyed by alcohol, and therefore 
diastase preparations obtained by cold water extraction of malt 
and precipitation of the aqueous extract with alcohol do not hydrolyse 
maltose. g, g z 


The Hydrogen-ion Concentration of the Soil in Relation 
to the Flower Colour of Hydrangea harietms, W., and the 
Availability of Iron. W. R. G. Atkins (Set. Proc. Roy. Ml 
Soc. t 1923, 17, 201 — 210). — The flowers of Hydrangea hortmism 
blue when the plant is grown in acid soil, p H 5-7 to 6 0 or slightly 
above, pink with p n 7*5 or above, whilst if the p H value of the soil 
lies between these values, blue and pink flowers may be present on 
the same plnnt. The flow r er pigment is not here acting as an 
indicator, for the p u of both kinds of flower is about 4*2. There is 
strong evidence that blue flowers only occur when ferrous iron is 
available. Ferrous salts remain in solution after ferric salts are 
completely precipitated. Precipitation of ferrous hydroxide starts 
at about p u 5*1, and is not complete at 7*1. The blue flowers are 
found to contain considerably more iron than the pink flower's, the 
proportions being 140 and 60 parts per million of dried flower, 
respectively. Treatment of soils with alum or aluminium sulphate 
solution cause's the formation of blue hydrangeas. These solutions 
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have J) H 3-6 to 4-0, and may well increase the availability of iron 
It m ay be, however, that aluminium as well as iron may form a 
blue complex with the pink anthocyanin. The occurrence of 
chlorosis in plants grown on alkaline soil may be due to the non- 
availability of iron. E H K 

Presence of Maltose in Mercurialis percnnis. P n TrmT 
(/. Pham. Chim 1923, [vii], 28, 148—154 ; cf. A. 1922 i 1101) — 
The dextrorotatory sugar present, together with sucrose, in the 
rhizomes of Mercurtahs perenms is maltose. The amount increases 
during the summer months to a maximum of about 2% in September 
and then decreases, the minimum of 0*25% being reached in April 

W. P. S. ' 


Formation of Maltose in Sweet Potatoes on Cookimr 

H. C. Gore (Ind. Eng. Chem 1923, 15, 938-940).— The prelen^e 
of maltose in cooked sweet potatoes is shown by the agreement of 
the quantity of sugars as determined by copper reduction with the 
quantities measured by polarisation and by its isolation in crystalline 
form. Sugar is not formed at the boiling point, but is produced 
very rapidly, although not instantaneously, by diastatic action 
during the initial stages of the digestion. The increase in sugar 
calculated as maltose caused by cooking in steam, baking, or 
boiling varied from 11*5% to 17%. H. C. R. 


Odorous and Bitter Constituents of Neem Oil. Edwin 
Roy Watson, Nitya Gopal Chatterjee, and Kshtetsh Chandra 
Mukebjee (, J . Soc. Chem. Ind., 1923, 42, 387— 389t).— B y saponi- 
fication of neem oil (from Mdia azadirackta ) and repeated salting 
out of the resulting soaps, the bitter constituents are obtained in the 
lyes, from which they are precipitated as a resin by acidifying, 
Irom this resin, after extraction of some free sulphur with benzene, 
in amorphous bitter substance, C^H^Og, and a crystalline bitter 
substance, margosopicrin, 034113203 , were obtained. The latter 
orms rhombic prisms, m. p. 221 - — 222° after swelling at 128°. It 
ias [ajjj 4-163 8 , and from the properties of its acetyl derivative 
vould appear to be 0H , C 23 H 24 , C0 2 H,3H 2 0. A cetyl ma rgoso p icrin, 
J Ac’Cyi 24 0 2 ‘ C 0 2 H , forms colourless needles, in. p. above 280° ; it 
s devoid of bitterness, which, however, can be regenerated by 
lydrolysis. The odorous constituent, obtained by steam distillation 
>f the oil ( ? C 21 H 44 S), was not obtained in a pure state; it is not a 
uercaptan. On boiling neem seeds with water, precipitating the 
extract with basic lead acetate, and concentrating the filtrate, an 
nodorous substance of composition C 12 H 24 0 7 S 2 is obtained ; it forms 
octangular prisms, m. p. above 230°, and hasfcjj? —325°. On pro- 
ouged boiling with dilute hydrochloric acid, hydrogen sulphide is 
volved and the solution becomes reducing to Fell ling’s solution. 

G. W. R. 


Cultural Experiments in France— Peppermint and Laven- 

p- Ernest Autran and Louis Fondand (Per/. Essent. Oil. 
iec -> 1923, 14, 334 — 335 ).— Red peppermint oil was obtained 
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containing 7*07% menthyl acetate and 83*2% menthol. The figm^ 
for white peppermint oil were 12*37% and 60*6 respectively, qj 
the lavender oils, the “ blue ” showed a 10 12 with 444% esters 
and the “ white ” a ”9° 5* with 58*6% esters. A. G. p ( 

The Effect of Respiration on the Protein Percentage^? 
Wheat, Oats, and Barley. F. W, McGinnis and G. S. Tavlqr 
(./. Agric. Res., 1923, 24, 1041— 1048).— The loss of carbohydrate 
material of grain during the ripening stage was measured by the 
amount of carbon dioxide evolved during respiration. This loss 
was found to be considerable, the maxima occurring just before the 
drying off of the grain, i.e., when the moisture content is of the 
order of 40%. The loss of carbohydrate would appear markedly 
to influence the protein content of the grain, although other factors 
were doubtless concerned. Variations in protein were greatest in 
wheat, followed, in order, by barley and oats. A. G. I>. 

Factors Affecting; the Nitrogen Content of Wheat and the 
Changes that occur during the Development of Wheat. 
Geoege A. Olson ( J . Agric. Res., 1923, 24, 939 953). — - 
The nitrogen content of wheat was determined during growth 
under varying conditions. By increasing the width apart of 
the row’s, higher nitrogen contents of wheat were obtained in 
non-irrigated land. On irrigated land, however, no differences were 
observed. During the formation and early maturing stages of the 
grain, the nitrogen of the plant moved upwards. As the grain 
matured, its nitrogen content decreased. The nitrogen content of 
wheat was not affected by irrigation, but the placing of the plant 
in water caused a movement of nitrogen into the grain. The 
actual grain ceased to increase in weight when the soil moisture 
content fell below 40%. After the initial stages of growth, the 
intake curves for nitrogen and phosphorus were almost identical in 
character. A> G ’ P ‘ 


The Occurrence of Polypeptides and Free Amino-acids in 
the Une*erminated Wheat Kernel. S. L. Jodidi and h.. S. 

CW 800., 1923, 45, 2 137-2 144). -It is shoM 
that the following varieties of ungerminated wheat kernel, hanred, 
Fultz, Marquis, and Kubanka, contain nitrogen as amides, tree 

amino -acids, and polypeptides. , , - 

The presence of amino-acids is demonstrated by the fo * 
procedure. The clear, liltered extract, obtained by dgestint 

ass assr 

residue, a yellow syrup, is dissolved m hot water ,th a ^ 
is estimated in part of the solution, by phosphor:-: 

another part t/f the solution is freed from carbon di > F 
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-rid, and colouring matter, and titrated with formol (cf. Jodidi, A., 
1911» iij 820; 1912, ii, 292 ; 1918, ii, 379). Since proteins may not. 
be completely removed by this method, it is modified as follows. 
The boiling, aqueous solution of the dried alcoholic extract is treated 
successively with acetic acid, and with freshly prepared lead 
hydroxide and lead acetate ; the liquid is boiled and filtered after 
? ich treatment. The clear solution is concentrated, and treated 
ja before. Both these methods are further modified by conducting 
the evaporations under reduced pressure. 

Amides, and other substances containing ammoniacal nitrogen, 
are estimated by estimating the total nitrogen, by Kjeldahl’s method, 
in the aqueous solution of the dried alcoholic extract, and then 
estimating the nitrogen evolved as ammonia, when the solution is 
treated with hydrochloric acid to a final concentration of 20% and 
boiled for thirty minutes. This corresponds with the amides ; the 
further quantity of ammonia eliminated when the hydrolysis is 
continued for twelve hours corresponds with the other ammoniacal 


substances. 

Polypeptides present in the wheat kernel must, when hydrolysed 
long enough, yield free amino -acids. Hence they may be estimated 
by determining the increase in amino-acid content after hydrolysis. 
The boiling aquedus solution of the dried alcoholic extract is 
treated successively, as above, with acetic acid, lead hydroxide, 
and lead acetate. The nitrogen in the final, clear solution is esti- 
mated by Kjeldahl’s method. A portion of the solution is then 
treated with hydrochloric acid, to give a final concentration of 20%, 
boiled for twelve hours, and taken to dryness. The residue is 
distilled with a cream made by grinding magnesium oxide with 
water (Jodidi and Moulton, A., 1919, i, 603). The aqueous extract 
of the magnesium oxide residue is then analysed by Kjeldahl’s 
method, and by formol titration. 

The following method is devised to remove proteoses and peptones, 
if present. The aqueous solution of the dried alcoholic extract is 
treated with sulphuric acid and phosphotungstic acid. After 
keeping for twenty-four hours, the precipitate is removed and 
washed with a solution of the same reagents. The filtrate is freed 
from sulphuric and phosphotungstic acids by treatment with 
barium hydroxide, the excess of which is removed by means of 
carbon dioxide. The filtered liquid is concentrated, and the 
[peptide nitrogen estimated after hydrolysing with hydrochloric 
acid. 

Kanred, Fultz, Marquis, and Kubanka ungerminated wheat 
kernels contain peptide nitrogen in the following percentages, 
respectively : 26*86, 28*09, 32*20, and 37-76%, on the basis of water- 
soluble nitrogen, or 3*89, 4*67, 4*98, and M3%» calculated to the 
total nitrogen. The figures for amino-acid nitrogen are, approxi- 
mately, 16, 11, 11, and 10%, calculated to the water-soluble nitrogen, 

rod 2 3, 1*8, 1*8, and 1*4%, calculated to the total nitrogen. Amide 
litrogen is present to the following extent : 12-99, 8*76, 12*33, and 
12*61%, on the basis of water-soluble nitrogen, or 1*88, 1*46, 1*91, 
rod 1*72%, calculated to the total nitrogen. ‘ W. S. IN. 



i. 1166 ABSTRACTS OF CHEMICAL PAPERS. 

The Litmus Paper Method for Detecting the Soil Reaction 
Everett A. Carleton {Soil Set 1923, 16, 91— 94) .—The resutu 
of the litmus paper test with soils depend on their hydrogen- ion 
concentration. The arrangement of a series of soils in order of 
increasing acidity, using the litmus paper test by two observers, 
showed a fair agreement with p n figures, obtained electrometrically^ 
A soil cannot be assumed to be basic if it does not impart the full 
blue colour to litmus paper. Soils which do not show acidity by 
the litmus paper test may yet show a lime requirement by the 
calcium acetate method. G. W. R. 


Influence of the Absolute Reaction of a Soil on its Azofo. 
ftacter Flora and Nitrogen-fixing Ability. P. L. Gainey 

(J. Agric . Res., 1923, 24, 907 — 938).— The examination is recorded 
of a large number of soils, for the presence and activity of nitrogen- 
fixing organisms. The results of previous laboratory researches 
were confirmed; few soils with p H lower than fi*0 contained 
Azotobacter, whilst in nearly all soils haying p n greater than 6-0 
Azotobacter were observed. The possibility is noted that the 
reaction of the soil may well be the limiting factor governing the 
growth of Azotobacter. Soil reactions determined electrically 
agreed well with those found by Gillespie’s modification of the 
indicator method. In general, the electrometric method indicated 
slightly higher hydrogen-ion concentrations on the acid side, and 
lower on the alkaline side, as the actual values diverged from the 
neutral point. 


Soil Reaction. P. E. Karra her {Soil Sci. y 1923, 15, 473- 
478).— Bata are given for soil reaction, determined by the electro- 
metric method, lirne requirement by Veitch and Hopkins’s methods, 
and yields of clover hay, for a number of plots with different mamirial 
treatments. The correlations observed are in general agreement 
with current hypotheses. Similar results were obtained in a senes 
of experiments with sweet clover. G, W. R. 


A Modification oi the Truog Soil Acidity Test. F. W. 

Parker and J. W. Tidmore ( Soil Sei., 1923, 16, 75— ii).— The 
Truog soil acidity test is modified so that the hydrogen sulphide 
evolved is collected and estimated volumetrically. [See, further, 
J.S.C.L, 1923, 1035a.] V ' ,K * 

Oxygen-supplying Power oi the Soil as Indicated by 
Colour Changes in Alkaline Pyrogallol Solution. Lee 1 ■ 

Hutchins and Burton E. Livingstone (J. Ague. Hcs , MA * 
133 — 140). — The apparatus consisted of a porous porcelain cytaOK 
soaked in paraffin oil and having a pair of ieading-m tub^ sea^ 
passing in through a stopper closing the open end « f , f nto 
Oxygen from the soil in which the cylinder wrs 
the cylinder and was swept out into wash-bottles conte ‘“" g ‘ 
pyrogallol by a continuous current of inert oxygen J riie 

coal gas. Experiments with this apparatus mdica 
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oiygen-supplying power of a soil is greater nearer the surface, and 
ja decreased by excessive moisture and close packing [Cf J S C I 
1923, Not.] ' A. Q. P. ’ 


ESect of Season on Nitrification (in Soils). Bucko Sch6n- 
beoiW (Zentr. Bakt. Par., 1922, 56, n, 545—565, from Ckcm 
Mr-, 1923, l, 1606).— From ammonification and nitrification 
experiments on soils with temperature control, it is concluded that 
there is no inherent periodicity in these processes in the soil apart 
from that due to changes in temperature and other factors 


G. W. R. 

Effect of Season on Nitrification in Soils. F. Lohnis 
[Zcrlr. Baht. Par 1923, 58, ii, 207 — 211 ; from Chem. Zenlr 
1923, i, 1606 — 1607). — Criticism of Schcnbrunn’s conclusions (see 
preceding abstract). The author contends that there is a seasonal 
effect in nitrification. Q. W. R. 


The Occurrence and Action, of Fungi in Soils. Ernest V. 
Abbott ( Soil Sci., 1923, 16, 207— 216).— Twenty-eight species of 
fungi representing twelve genera were isolated from five Iowa soils 
of varying lime requirement. With two exceptions all the species 
showed vigorous ammonifying power. G. W. R. 


Partial Sterilisation of Soil. Microbiological Activities 
and Soil Fertility. Selman A. Waksman and Robert L. 
Starkey { Soil Sci., 1923, 16, 137 — 158).— Experiments on the 
effect of treatment with toluene, and of heat on soils are described. 
Partial sterilisation affects not only bacteria and protozoa but also 
fungi and actinomycetes. Whilst protozoa may limit bacterial 
development in abnormal soils such as greenhouse soils, such an 
inhibition is held to be improbable in ordinary soils. [See, further, 
J.S.C.I . , 1923, Nov.] G. W. R. 

Distribution of the Phosphorus-ion in the Upper Layers 
of the Soil in Relation to Vegetation and the Addition of 
Various Salts. G. Leoncini and F. A. Rogai (Agr. Italiam, 
1922, 45, Nos. 4—6, 109 — 124). — The effect exerted by vegetation 
or soluble salts on the known adsorption of added phosphate in 
the surface layers of irrigated soils is, in general, to render the dis- 
tribution of the phosphorus-ion more uniform, hence causing deeper 
penetration, and to increase the soluble phosphate- fixing power of 
the soil. An attempt to determine the specific effects of anions 
and kations was unsuccessful. Chemical Abstracts. 

The Fixation of Phosphoric Acid by the Soil. G. S. Fraps 
(Texax Agr . Expt. Sia. Bull., 1922, No. 304).— The fixation of 
phosphoric acid from dilute solutions of dipotassium hydrogen 
phosphate was usually increased with time of contact, and in some 
cases by increase of temperature, whereas treatment _ with acid 
often caused a decrease. Ignition increased the. fixing power. 

ercolation experiments indicated that, under natural conditions, 
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heavy rains would be required to cause any loss of phogphoric acid 
even from soils of low fixing power. Tho active phosphoric acid 
was found to increase with the absorbing power until the latter 
reached 40 — 60%, and then to decrease. The acid consumed and 
the calcium oxide increased until the absorption was 60—80% an( j 
then decreased. The iron and aluminium oxides, however, 
creasing with the phosphoric acid fixed, were found to have a much 
greater influence on the fixation. Chemical Abstracts. 

Comparison of the Jones Calcium Acetate Method for 
Lime Requirement with the Hydrogen-ion Concentration 
of some Quebec Soils. Everett A. Cakleton {Soil Sci. t 1923 
16, 79— 90) —A general correlation was observed between soil 
reaction, determined electrometrieally and colorimetrically, and 
lime requirement by the Jones calcium acetate method. [See 
further, J.S.C.I., 1923, Nov.] G. W. R. ’ 


Effect of Addition of Calcium and Magnesium on the Outgo 
of Sulphates in Leachings from a Loam Soil. w. H. Mi c- 

Intyre, W. M. Shaw, and J. B. Young {Soil Sci. f 1923, 16, 1 — 40).— 
Applications of the oxides and carbonates of calcium and magnesium 
ground limestone, dolomite, and magnesito, all cause an increase in 
the loss of sulphates by leaching from surface soil. The rate of loss 
diminishes after the first year. Excessive applications of calcium 
oxide depress the losses of calcium sulphate. [See, further, J.S.G I 
1923, 1036a.] G. W. R. " 


The Transient Nature of Toxicity induced by Magnesium 
and its Bearing upon Lime-Magnesia Ratio Studies. W. H. 

MacIntyre and J. B. Young {Soil Sci 4} 1923, 15, 427-461).- 
Lysimetric studies over a period of years with tall oat grass and 
cowpeas grown in cylinders of soil with different dressings of calcium 
and magnesium compounds aro reported. An initial toxic effect 
which subsequently disappeared was observed where precipitated 
magnesium carbonate was used. Dolomite showed no toxic effect 
and was as beneficial as limestone. The initial toxicity due to 
magnesium compounds and its subsequent disappearance are dis- 
cussed. The authors suggest that the initial reaction whereby 
magnesium carbonate is rapidly converted into' relatively soluble 
silicate combinations is succeeded by a slow change into more 
complex and less soluble combinations. Attention is directed to 
the necessity for using cultures in soil extending over several seasons 
when studying the effect of magnesium carbonates on plant growth. 

G. W. R. 
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The Extraction of Mineral Oils with Methyl Alcohol. Hans 
Stager (Helv. Chim. Acta , 1923, 6, 893 — 900).— To investigate the 
cause of sludge formation in transformer oils (cf. this vol., i, 649), 
the author extracted a number of such oils with methyl alcohol 
and submitted the extracts and the extracted oil to the usual testa 
for such oils. The alcohol extracted from the oil the unsaturated 
cyclic compounds, and the extracts when oxidised with sodium 
peroxide showed high acidity. The extracted oils, however, still 
showed considerable sludge formation when heated for a long 
period at 112° in presence of copper. [Cf. 1923, 1117a.] 

1 E. H. R. 


Density of Acetylene. Jitsusaburo Samesiiima and Koichi 
Fukaya (J. Chem. Soc. Japan , 1923, 44. 690 — 708). — It has been 
found that acetylene behaved differently from other gases when the 
velocity of diffusion of methane, ammonia, acetylene, nitrogen, 
carbon monoxide, air, oxygen, and carbon dioxide through an 
unglazed porcelain plate, and through a perforated platinum plate, 
was measured at various pressures. The behaviour of acetylene 
may be explained by assuming that it undergoes molecular associa- 
tion at high pressure. The density of acetylene was therefore 
measured at 0° and 25° under pressures from 0*3858 to 2*3764 
atmosphere by Dumas 1 method, and an equilibrium, (C 2 H 2 ) 3 — 
30 2 H 2 , was established. The equilibrium constant at 0^ is 319*1 
and that at 25° 509*7, so the heat of dissociation (C 2 H 2 ) 3 — 3C 2 H 2 — 
3027 cal. K * K * 


Contact Polymerisation of Acetylene. N. D. Zelinski 
(Compt. rend., 1923, 177, 882— 885).— The well-know conversion 
of acetylene into benzene has hitherto only been effected with very 
small quantities of material. If, however, acetylene is passed 
through a tube filled with activated wood-charcoal, and heated at 
640—650°, 70— 80°/ ft of the gas is converted into a tar, of which, 
by weight, 45% boils at 20 — 150°, 13*9% at 150—250°, 29% at 
104 — 300°/13 mm, 12% remaining as a residue. Of the lowest 
fraction, 40% boils at 79—115°, and is mainly benzene, containing 
toluene and xylene. The fraction boiling at 79 80 / 738 mm. 
has df 0*8857, »; 1*504, and after purification with concentrated 
sulphuric acid gives pure benzene (about 35% of total tar), b. p. 
79*6°/747*5, df 0*8790, h? 1-49678, rif, 1*50148, » P l;ol350, n a 
1*52375. Toluene (4%), p-xylene (0*4%), styrene, and indene may 
be isolated in the pure state, whilst naphthalene (6*7 0 )j 
( 1%), and much anthracene are isolable after repeated recry* a is* 
ation. x * 

vol. exxiv. i. * * 
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Double Decompositions, in Aqueous Media, between 
Metallic Acetylides and Salts. J- F. Durand (Cow^. 

1923, 177 , 693— 695). “When calcium carbide is added to an aqueous 
solution of cupric or mercuric chloride, the corresponding acetylide 
CuC 2 or HgC 2 , is precipitated, together with the hydroxide, etc! 
With silver nitrate, calcium carbide gives an explosive precipitate, 
presumably of the compound Ag 2 C 2 . 1 A.gNO 3 , whilst with normal 
lead acetate it gives a precipitate containing plumbous acetyl ide, 
PbC 2 , as a grey pow der stable to air and water, and giving acetylene 
when treated with hydrochloric acid. From ferrous, nickeloua, 
cobaltous, and manganous chloride solutions, calcium carbide pre- 
cipitates the impure acetylides , FeC 2 , NiC 2 , CoC 2 , and MnC 2 , respec- 
tively. Mercuric acetyJide with aqueous silver nitrate gives silver 
acetylide, but with cupric chloride or nitrate it gives no precipitate. 
With mercurous nitrate solution, mercurous acetylide is formed, 
Cuprous acetylide affords an explosive mixture of silver and silver 
acetylide with aqueous silver nitrate, and a mixture of mercury 
and mercurous acetylide with aqueous mercurous nitrate. Cupric 
acetylide with silver nitrate gives silver acetylide, and with mer- 
curous nitrate, mercurous acetylide. Silver acetylide has no action 
on aqueous solutions of cupric, mercurous, or mercuric nitrates. 

E. E. T, 

Preparation of True Acetylene Hydrocarbons from p r 
Dibromopropylene, using Sodamide : True Hexinene and 
rydoBexylpropinene . BoURGUEL [ Compt . rend., 1923, 177, 
688—690 ; cf. this vol., i, 429, and Lespieau, A., 1921, i, 656, etc.).— 
The interaction of Grignard reagents and -dibromopropylene 
gives better yields of £-bromo - A tt - alkylenes if the magnesium 
derivative is added to excess of the dibromo-compound. Magnesium 
ethvl and n -propyl bromides, respectively, gave p-bromo-A*-pentene 
and 7 $-brmoA*-hexenc (b. p. 134°/760 mm, d 59 1-203, «B 1455), 
the latter with sodamide, affording ti -A a - hexinene, b. p. /0 d . 
Magnesium phenyl and magnesium cycfohexyl bromides similarly 
led to the preparation of p-bromo-y-phenyl-A-.propene and P-brano- 
y-cucfohexyl-A- propcne, the properties of the latter now being 
determined accurately (b. p. 84— So /10— -11 mm., i Hu, 
„■ f 1-495), and its conversion into y-cydohexyl-A’-propinene (b. p. 
48»/I2 mm. or 157° [corr.]/700 mm., <P 0-836, ni 1-459) repeated 
This hydrocarbon gives a yellow precipitate with ammomacal 
cuprous chloride, and a crystalline compound, 

CAgiC-CHj-OjHjpAgJsO,, K E T 

with silver nitrate. 

The Action of Aluminium Chloride on Trichloroethylene. 

Frm KaUklKR (Annalen, 1023, 433 , 48— 51).— The action rf 
aluminium chloride on boiling tricldoroethjdene cam 

ation, with elimination of hydrogen chloride and the^ ^ 

two isomeric klrachlorobvtadtenes. The first has b. _P- ^ 
720 mm.. 1-622, and the second b. p. W-WM* J 
d" 1-634. Their chemical properties are sunto. 
temperatures up to 100 ° has no action ; zinc has no actioi . 
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is not perceptibly taken up at CO in the presence of sulphur or 
iodine, but at 110 in the presence of ferric chloride (10%) an 
increase in weight of 44% is observed after ten hours. The product 
is almost entirely hexachloroethane. \y $ ^ 

The Alkylglycerols. R. Delaby [Ann, Chim., 1923, [ixl 
20, 196—232 ; cf. this vol, i, 993).— The action of industrial (88%) 
formic acid on ethylglycerol results in the formation of a mixture 
of mono-, di-, and tri-formins together with unchanged alcohol. 
If, however, 96% acid is employed, the reaction-mixture yields 
ethylglycerol triformin, needles, m. p. 55— 56°, on distillation at 
155 — 158°/20 mm. Addition of a crystal to the mixture of formins 
causes crystallisation of this substance to take place; further, on 
heating the mixture at a temperature gradually increasing to 270° 
and distilling the residue at 136— 140°/12 mm., the same substance 
is obtained. The distillate resulting from the decomposition of the 
mono- and di-formins contains a mixture of w^ater, frethylallyl 
formate, and the formin of vinylethylcarbinol from which the 
alcohols may be obtained by saponification followed by careful 
fractionation. A suggestion as to the mechanism of formation of 
these alcohols and their formins by loss of water and of carbon 
dioxide from the three Isomeric monoforrains and the three possible 
isomeric diformins is made. 

Catalytic dehydration of ethylglycerol over anhydrous mag- 
nesium sulphate leads to the formation of a complex mixture of 
substances, among which acraldehydc, ethyl vinyl ketone, arid a 
furan derivative of unknown constitution were identified (cf . following 
abstract). The follow ing are described : A^- pentene-a-ol , ($-elhylallyl 
alcohol), b. p. 141—142° (corn), <% 0-8645, d\ 5 0-8554, 1-43787; 

allophanate, crystalline powder, m. p. 157 — 157-5°. AP-Pentm-ai- 
aldehyde ( $-ethylacraldehyde ) , CHEtlCH-CHO, a mobile lachrymatory 
liquid, b. p. 139°, 0-867, df 0*854, wif 1-4387; semicarbazone , 

needles, m. p. 177—178°. H. J. E. 

Catalytic Dehydration of Ethylglycerol. Raymond Delaby 
(Compt, rend,, 1923, 177, 690—693; cf. this vol., i, 753).— The 
catalytic dehydration of ethylglycerol (using anhydrous magnesium 
sulphate at 340 — 360°), which cc'dd theoretically give rise to 
At- and A^-pentenaldehydes, AT-penten-|3-onc, A“-penten-y-one 
(ethyl vinyl ketone), A^-pentadiene-a-ol, and various compounds 
of lower carbon-content, actually affords a mixture of acraldehyde, 
furan derivatives, and ethyl vinyl ketone, the latter being detected 
by its behaviour towards semicarbazide (cf. Maire, A., 1908, i, 290). 
Thus, whilst the above pentenaldehydes and A?-penten-(3-one give 
crystalline derivatives when treated with semicarbazide, the pro- 
duct of the above dehydration gives sparingly soluble, amorphous 
derivatives, characteristic of vinyl ketones. The same product, 
with hydrazine hydrate, gives dikydrazinoethylvinylketazine, 
N 2 (:CEt*CHMe*NH*NH 2 ) 2 , 
volatile, scaly crystals* m. p. 80—81°. 

It is thus probable that the homologues of acraldel yde cannot 
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be prepared by the catalytic dehydration of the homologues of 
glycerol. E. E, T. 

Alkyl Hypochlorites. Frederick Daniel Chattaway and 
Otto Guido Backeberg (T, 1923, 123, 2999-3003). 

Molecular Compounds of Orthophosphoric Acid and Ethyl 
Ether. Mark Rabinowitsch and Sophie Jakubsohn (Z. anm 
Chem 1923, 129, 55— 59) —The system ortho -phosphoric acid- 
ethyl ether was investigated between 0-0 and 17-50% ether by the 
method of thermal analysis. The existence of the following two 
compounds was indicated : 6H 3 P0 4 ,0Et 2 , m. p. 28-2°, and 

4H 3 P0 4 ,0Et^, m. p. 30-0°. W. T. 

Process for Producing Formic Acid Derivatives. Badische 
Anhjn- & Soda-Fabrik (Brit. Pat. 203812), — Formamide is 
obtained by the interaction of carbon monoxide and ammonia at 
high pressures and temperatures exceeding 100 . In the presence 
of water, formamide and ammonium formate, or the latter alone, 
are produced. Catalysts may be employed to accelerate the 
reaction. [Cf. J.S.C.i., 1923, Dec.] W. T. K. B. 

Separation of Octoic and Decoic Acids from Cocoanut Oil. 
Eric Everard Walker (T., 1923, 123, 2837-2839). 

New Method for the Reduction of Esters. H. J. Pm* s 

(Rec. trav. chim., 1923, 42, 1050 — -1052). — The ester is dissolved in 
ether, and saturated sodium acetate is added to form a bottom 
layer. The temperature is kept at about —5° and sodium and 
80% acetic acid are added in sufficient quantity to keep the ether 
slightly acid. If allowed to become alkaline, the ester is hydrolysed, 
whilst an acid solution increases the evolution of gaseous hydrogen 
at the expense of reducing hydrogen. The reaction for 0-5 kg. 
lots takes from three to live days, and about 30% excess of sodium 
is required. It is supposed that aldehyde is first formed and then 
is reduced to alcohol on the surface of the metal. The yield is 
about 90% with aliphatic acids, but only about 50% with phenyl- 
acetic acid. 

The Conversion of Paraformaldehyde into Glycollic Acid. 
Dalziel Llewellyn Hammick and Alfred Reginald Boeree 
(T., 1923, 123, 2881—2882). 

Acetone Compounds of a-Hydroxy-acids. Rich^d Will- 
stattkr and Franz Komusbbrger ( Her 1923, 56, W 
2109).— The ketonie compounds of cc-hydroxy -acids can be obtained 
directly from their components under the influence of hydrogen 
chloride, sulphuric acid, or copper sulphate. In the senes giy* 
mandelic, benzilic acids, the reactivity towards acetone and t 
stability of the acetone compounds increases with increasing 
stitution of the carbinol group. ^ 

Acdone-glycdlic acid, is obtained under definite 

conditions by "the addition of concentrated sulphuric acid to ■> 



ORGANIC CHEMISTRY. 


i. 1173 


solution of glycollic acid in acetone at -5° ; it is a colourless liquid, 
b. p. 41 °/about 11 mm., df 1*0857, which is extremely readily 
hydrolysed by water. ^ Acct&iic-T-wxiTidelic acid form scolourle89 
crystals, in* p* 47*5 48 , b. p. 135 /about 11 mm. ; it is decomposed 
into mandelic acid slowly when preserved in a closed vessel, and 
moderately rapidly when exposed to the air of the laboratory. 
Acetone-d- rmndel ic acid has m. p. 73*5°, [a] 1 ,* -f 94*41°, when dissolved 
hi ethyl acetate, whereas the 1 -isomeride has m. p. 73*5°, [ a ]g 
_ 94*78° in ethyl acetate solution. Acetonc-benzilic acid , C 17 H 1(J 0 3 , 
forms cubic crystals, m. p. 48°. H. W. 

Inorganic Complex Salts. III. Racemisation and the 
Stability of Complex Ions. William Thomas and Ronald 
Fraser (T., 1923, 123, 2073—2976). 

The Dissociation of Certain Oxalato-salts. George Joseph 
Burrows and George Walker (T., 1923, 123, 2738—2742). 


Thermal Decomposition of Ethylene Oxalate. M. Tilit- 
SCHI 3 EV (Ber., 1923, 56, [B], 2218—2222). — Ethylene oxalate, 

CO-O-CH, m p jgQ — 162°, b. p. about 175°/5 mm., is prepared 

cooch; 

from ethylene glycol and methyl oxalate. It decomposes at 241° 
to the extent of about 40% into ethylene and carbon dioxide, and 
to about 28% into ethylene carbonate and carbon monoxide. The 
remainder (about 24%) yields products which are very difficult to 
identify; it probably contains acetaldehyde in a combined form. 
Glycerol and methyl oxalate yield glyceryl oxalate , 

co-o-ch 2 

cooch 2 -ch 2 *oh, 

a hard, glassy substance, m. p. 220—225° (decomp.). Allyl alcohol, 
carbon monoxide, and carbon dioxide are found among the products 
of its decomposition by heat. H. W. 

Ring-chain Tautomerism. VII. The a(3[3-Trisubstituted 
Glutaric Acid Type. Kantilal Chhaganial Pandya and 
Jocelyn Field Thorpe (T. } 1923, 123, 2852—2865). 

The Formation of Stable {3-Lactones. Leslie Bains and 
Jocelyn Field Thorpe (T., 1923, 123, 2742—2745). 

Optical Activation of Racemic Acid by d-Malic Acid. 
Alex. McKenzie, Harold James Plenderleith, and Nellie 
Walker (T., 1923, 123, 2875—2880). 

A Condensation Product from Four Acetoacetic Ester 
Molecules, a-(4-Carboxy-3 : 5-dimetkylphenyl)-[3-rnethyl- 
glutaconic Acid. Franz Feist [with Ericii Eggekt] (Annalen 
1923, 433, 51— 64).— By the action of concentrated alkali on ethyl 
isodehydracetate, Anschutz, Bendix, and Kerp (A.,^ 1891, 1'-) 
obtained two acids, having m. p., respectively, 149 and -34 . 
The latter has already been shown to be tribasic, and to have the 
formula C 15 H 16 0g (Feist and Beyer, A., 1906, i, 334). It is now 

shown to be a(4-carboxy-3 : 5-dimethylpheiiyl)- ^-methyl glutacomc 

acid. 
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The formation of this compound proceeds as follows Ti 
lactone ring of wodehydracetic ester undergoes fission, and si i 
taneously the carboxyl group is hydrolysed, with production nf 
dibasic acid (I), 0H-CMe:C(C0 2 H)*CMe;CH-C0 2 H; the l at t 
readily loses carbon dioxide (Hantzsch, A., 1883, 1083) piui nfr 
monobasic acid (II), OH-CMelCtCOjHJ’CMelCHj. Conden^ti 
analogous to the formation of mesityl oxide, now occurs betw° n ’ 
the methyl group of the acetyl radicle of the acid (I) (keto-for 6 ? 
and the hydroxyl group of the acid (II), a molecule of water be‘ 
eliminated. A second molecule of water is then lost from 1?^ 
enolic form of the resulting tribasic acid (III), le 

CH 2 :CMe-C(C0 2 H):CMe‘CH 2 -C0-CH(C0 2 H)-CMe:CH*C0H 

with production of a benzene ring. The product is a substitut H 
a-phenyhp-methylglutaconic acid, a 

C0 2 H-C 6 H 2 Me 2 -CH(C0 2 H)-CMe:CH-C0 2 H, 

which now, owing to the tendency for the double bond to becom 
conjugated with the phenyl group, undergoes isomerisation to 
Me 


the acid, C0 2 H— C(C0 2 H):CMe-CH 2 -C0 2 H, which is the 
Me 

“ Anschutz ’* acid, m. p. 234°. 

This structure is clearly demonstrated by oxidising the trimethvl 
ester of the acid by means of ozone. Decomposition of the heavy 
yellow, oily ozonide by means of water gives methyl acetoacetatc 
and dimethyl 2 : 6-dimdkylA : oderephthalonate, 
C0 2 Mc*C 6 H 2 Me 2 *CO*€0 2 Me, 

long needles, m. p. 52°, p -nitrophenylkydrazone, pale yellow needles 
m. p. 166°, semicarbazone, glistening prisms and leaflets, m. p. 183^ 
184°. When treated in benzene solution with concentrated sul- 
phuric acid, this ketonic ester gives a deep red coloration, which 
soon becomes violet. On addition of water, the benzene layer 
becomes carmine-red. Hydrolysis of the dimethyl ester by means 
of methyl-alcoholic potassium hydroxide leaves the carbomethoxyl 
group attached to the benzene nucleus intact. The resulting 
monomeihyl ester, C0 2 Me*C fi H 2 Me 2 ‘C0‘C0 2 H, has m. p. 108 — 109°, or 
-f H 2 0, m. p. 78°, p -nitrophcnylhydrazone, sinters at 180°; decomp. 
210°. Treatment of the free acid, m. p. 234°, with ozone, and 
decomposition of the ozonide by means of water, give acetone, 
acetic acid, and 2 : G-dimethylterephthalic acid; the latter is also 
produced if potassium permanganate is used for the oxidation. 
Its calcium salt crystallises with 8HjO (cf. Jannasch and Weller, 
A., 1895, i, 288). The action of boiling methyl sulphate, under 
somewhat reduced pressure, on the sodium salt of the known methyl 
hydrogen dimcthylterephthalate (Noyes, A., 1899, i, 284) gives 
the dimethyl ester, leaflets, m. p. 73°, b. p. 165 — 167°/14 mm., 
hydrolysis of which by means of aqueous alkali gives the isomeric 
inonomcthyl ester, 4 carbomethoxyl : 5 -dimethylbcnzoic acid , long 
needles, m. p. 154*. _ 

In the preparation of Anschutz’s acids, pp-dimethylacrylic acid 
and a monoethyl 9 ester of the acid, m. p. 234°, arc also formed (heist 
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and Beyer, loc. cit.). The acid ester is an asbestos-like mass, 
i B.,0, m. p- 1^5°, and forms insoluble ferric (brown), chromium 
(green), W ***» and silver salt8, inversion of the tribasic acid 
into its trimethyl ester is most readily accomplished by heating the 
sodium salt with methyl sulphate under somewhat reduced pressure. 
The action of 3% methyl-alcoholic hydrogen chloride leads gradually 
to the formation of a monomethyl ester, which has m. p. 171°, but 
resolidifies on further heating, and then has m. p. 228°. By still 
more prolonged action of an excess of alcoholic acid, a substance, 
rods m. p. 139 — 140°, presumably a dimethyl ester, is produced. 

’ W. S. N. 

Experiments on the Synthesis of the Polyacetic Acids 
of Methane. VIII. An Improved Synthesis of Methanetri- 
acetic Acid. Marcel Henry Dreifuss and Christopher Kelk 
Ingold (T. f 1923, 123, 2964-2907). 

The Interaction of p p'-Dichlorodiethyl Sulphide, Sulphoxide, 
and Sulphone with Glycine Ester and with Potassium Phthal- 
imide Albert Eric Cashmore and Hamilton McCombie (T., 
1923, 123, 2884-2890). 

Oxidation of Hydrocarbons to Formaldehyde. R. Schon- 
felder (Ber. Ges . Koklenkchnik , 1923, [iv], 247 — 263 ; from Ckern. 
Zenir. 1923, [iv], 206 — 207).- When methane is passed with steam 
and air over copper or silver heated at 500°, 55 to 58% is oxidised 
to formaldehyde, 25—40% is unattacked, whilst 10—20% is burnt 
to carbon monoxide, carbon dioxide, and water. By the use of 
different catalysts, t or activated carbon, or by silent electrical 
discharge, a certain amount of formaldehyde can always be obtained 
from methane and air. Better yields are obtained using unsaturated 
gaseous hydrocarbons. G. W. R. 

The Oxidation of Hydrocarbons, with Special Reference 
to the Production of Formaldehyde, IV. Some Further 
Experiments on the Action of Oxygen on Ethylene. E. W. 
Blair and T. Sherlock Wheeler (J. Soc. Chem . Ind., 1923, 42, 

415 417t) —The authors’ experiments on the oxidation of ethylene 

(A., 1922, i, 917) have been repeated by an improved method and 
the former results were confirmed. The amount of interaction 
occurring depends more on the concentration of the interacting 
gases than in the case of methane ; this may be due to the fact that 
in the ethylene experiments the reaction was less a surface effect 
than in the methane experiments. A large excess of f e T? n 

at 560°, retards the oxidation so much that about j0/ o of me 
ethylene consumed appears as acetaldehyde and a further . ,o 
as formaldehyde. The arguments for and against the view that 
acetaldehyde is an intermediate product in the production o orm* 
aldehyde are considered . Possibly in slow oxidations acetaldehyde 
is difficult to oxidise, and when it does at length oxidise l rea T 
down to carbon monoxide or carbon dioxide and water, 
reason why formaldehyde is oxidised t-o formic acid rat er 
decomposed into carbon monoxide and hydrogdn may e 
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the latter process is endothermic. The ethylene — > acetald 
hyde — > formaldehyde sequence is sound thermochemicallv e * 


Kinetic Investigation of the Oxidation of Acetaldehyde b 
Means of Hydrogen Peroxide, which can be regarded as ^ 
Partial Autoxidation Reaction. L. Reiner { Z . anorg. ChJ' 
1923, 127, 187 — 204} —Pure acetaldehyde is oxidised only Ver ’ 
slowly by hydrogen peroxide, but the reaction is autocatalysed / 
the acetic acid formed. It is found, however, that this explanation 
of the reaction by autocatalysis is not entirely satisfactory, a n d it 
is suggested that it is not the aldehyde, but rather the acetic acid 
which forms a compound with the hydrogen peroxide present, and 
that this complex decomposes with relative slowness. H. H 


The Grignard Synthesis of Aldehydes. Charles Edmund 
Wood and Mervyn Arthur Comley ( J . Soc. Chem. Ind ,, 1923 
42, 429 — 432t). — The preparation of a number of aldehydes 
including propaldehyde, n-butaldehyde, cydohexanealdehydc’ 
phenylacetaldehyde and benzaldehyde, from Grignard compounds 
and ethyl orthoformate are described in detail. To obtain good 
yields, it is necessary to heat the reaction mixture for some time 
under a reflux condenser, and it does not seem possible to replace 
more than one ethoxyl group in the orthoformate by aryl or alkyl 
groups. After part, of the ether has been distilled off, the product 
Is treated with ice-water and the ethereal acetal layer is separated. 
The acetal is then hydrolysed with 5A 7 -sulphuric or hydrochloric 
acid, preferably in stages, as prolonged heating of the aldehyde 
with acid causes polymerisation. The aldehyde is removed at the 
end of each stage with sodium hydrogen sulphite, and the unchanged 
acetal recovered and treated again with acid. In this manner, 
high yields of the aldehydes are obtained. A method is described 
by which a 54% yield of ethyl orthoformate can be obtained by 
adding sodium and chloroform portion-wise to boiling absolute 
alcohol. E. H. R. 


Action of Sodamide on the Chloro-compounds resulting 
from the Action of Phosphorus Pentachloride on Aldehydes 
and Ketones. Bourguel (Compt. rend., 1923, 177, 823 — 825).— 
The conversion of alkylidene dichlorides into single acetylenic 
hydrocarbons is difficult to effect, using alcoholic or solid potassium 
hydroxide. Thus, ^-dichloropcntane (from methyl n-propyl 
ketone), with these reagents, affords a mixture of pentinenes boiling 
at 45 — 55°, whereas the two possible individual pentinenes boil, 
respectively, at 40° and 55°. Similarly, (ifi-dichlorohcxane ^ 7es 8 
mixture of hexincnes, b. p. 80 — 85°, whereas the individuals present 
boil at 70° and 83°, respectively. When, however, a dichloro- 
derivative, dissolved in toluene or xylene, and heated at 100 130 , 
is treated with sodamide, a 00% yield of the pure normal acetylenic 
hydrocarbon results, 

n-Heptaldehyde gives with phosphorus pentachloride a mixture 
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of ocflt-dicUoroheptane and a - chloro - A a - h epte n e , which are readily 
separated. Either compound, on treatment with sodamide, affords 
n .hc|)linene, h. p. 99 100-5 . Methyl ?i-propyl ketone, on treat- 
ment with phosphorus peutachloride, gives a mixture (separable 
]jv distillation under diminished pressure, keeping the temperature 
below 45°), of (1) $-chloro-\«-pentene. (b. p. 88— 89°/760 mm., 

0- 903, «n l' 421 J formed, presumably, not by loss of hydrogen 

ehloride from the dichloro-compound, but by the action of phos- 
phorus peutachloride on the enol, OH-CPr\CH 2 ) and (2) ^-dichloro- 
pentane, b. p. 36— 37°/20 mm., or 128 — 129°/760 mm., d 20 1-040, 
4 1 1*434. This substance reacts readily with sodamide, first giving 
the chloropentene (which reacts less readily with sodamide) and 
finally pure n-pentinene. E. E. T. 

r Hydroxyaldehydes. V. Ketocyclic Desmotropy in the 
Case of ^-Hydroxy-n-novadecaldehyde. Burckhardt Hel- 
ferich and Hans Koster ( Ber 1923, 56, [B], 2088—2094),— 
The term ketocyclic desmotropy is applied to the desmotropy 
between an open and a cyclic form, such as has been assumed in 
the case of the reducing sugars and established for y- and 8-hydroxy, 
aldehydes (cf. A., 1920, i, 11; 1922, i, 431). The isolation of the 
individual desmotropes has not hitherto been possible. Attempts 
are now described to prepare crystalline compounds of this type. 
It is shown that a case of desmotropy between two or several forms 
Is presented by y-hydroxynonadecaldchyde ; one of these, possibly 
one of the two cyclic racemic varieties which are possible by reason 
of the presence of two dissimilarly situated, asymmetric carbon 
atoms, has been isolated in the homogeneous condition. Also a 
iiol has been prepared in good yield from solutions of the aldehyde 
the formation of which can be ascribed only to the presence of the 
ildehydic variety. 

The gradual addition of palmityl chloride to a solution of ethyl 
iodioacetoacetate in ice-cold, absolute alcohol leads to the form- 
ation of ethyl ■palmityh^etoacokiie, C0Me*CH(C0*C 1 5H3 i )*C0 2 Et, 
n. p. 36 — 36-5° (the sodio-derivative is described) It is converted 
by cautious hydrolysis with water into ethyl pahnityhedaie, m. p. 
17—38° rising to m. p. 41° after long preservation; the copper 
ialt, C^H^OgCu, crystallises in pale green needles, m. p. 111°. 
The constitution of the ester is established by its hydrolysis with 
iqueous sodium hydroxide solution to methyl pentadecyl ketone, 
tn. p. 48° (semicarbazone, m. p. 127°). Ethyl palmitylacetate is 
transformed by phenylhydrazine hydrochloride in the presence of 
% few drops of concentrated hydrochloric acid at 150—160 into 

1- phnyl-^-pentMecyJpyrazol-5-one, NPh^^V^ 15 ^ 31 , m. p. 75 , 

which gives an orange-coloured, crystalline precipitate with nitrous 
icid and a blue dye with ferric chloride ; it is converted by methyl 
iodide in the presence of methyl alcohol at 100 -120 into l-jjfeeny * 
^me^%^3-nentodecy^nT/re^20^5.cw^e, needles, m. p. 66°, which yields 
pale green needles with nitrous acid. When free phenylhydrazine 
reacts with ethyl palmityl acetate, the compound < 4) 4 • 4 -ois- 

1 1 * 
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1 -phenyl-2 -pen tad-ecylpyrazol- 5-one, colourless crystals, m. p, ^ 
is also produced. * ’ 

The introduction of the ally! group into ethyl palmityW* 
acetate Jcannot be conveniently effected. On the other hand 
palmityl chloride and ethyl sodioallylacetoacetate give eth i 
palmitylallylacetoacetate which, 'without being completely purified 
is hydrolysed by aqueous-alcoholic potassium hydroxide solutir ’ 
to palmityl A y-butenyl ketone, C, 5 H 3 ,*CO*CH 2 *CH 2 *CH:CH 2) m ® 
52° (semicarbazone, m. p. 80°). The ketone is converted by Ozo ^. 
in glacial acetic acid solution and subsequent reduction of the 
ozonide and peroxide with zinc dust into y-kdo-n-nonadecaUeh^ 
C 15 H 3 ,*CO‘CH 2 'CH 2 *CHO, m. p. 60-65®; it is reduced by sodium 
and alcohol to pentadecyl-Ay-bvtenylcarbinol, " 1 1 

c i 5 h ? 1 -ch(oh)*cHo‘CH ? ‘Ch:ch 2> 

m. p. 50°. Ozonisation of the carbinol leads to the production 
of y-hydroxynonadecaldehjde , C 15 H 31 ‘CH‘CH 2 *CH 2 'CH(OH) or 

I o 1 

C 15 H ?1 -CH(0H)'CH 2 *CH ? -CH0, which, after being purified by 
distillation under greatly diminished pressure (b. p. 169 — 173 °/ 
0*06 mm.), has m. p. 37°, rising to m. p. 48° in fourteen days- 
df' 1 0*86986, nff 4 1*4497. When allowed to crystallise slowly from 
xylene at the atmospheric temperature, it gives flattened prisma 
m. p. 64°, whereas the material obtained from the mother- liquor 
has m. p. (indefinite) 30 — 40° and 40 — 49°. A solution of -y-hydroxy- 
nonadecaldehyde in ether is transformed by magnesium ethvl 
bromide into the corresponding diol , C^H^Og, m. p. 95°, which 
is characterised further by conversion into the diacelaie, Cg-H^O, 
m. p. 48°. H* W. 

Two Methyl Derivatives of Acetone [isoPropylidene]Xylose. 

Olav Svanberg (Ber., 1923, 56, [ B ], 2195— 2199).— In the pre- 
paration of xylose diisopropylidene ether, the neutralisation of the 
sulphuric acid used as condensing agent is conveniently effected 
by a slight excess of concentrated sodium hydroxide solution 
(cf. Freudenberg and Ivcrs, A., 1922, i, 523). The monoirapropyl- 
idene compound is obtained as described previously (this vol, 
i, 540). It is methylated by silver oxide and methyl iodide in the 
presence of anhydrous acetone, and the products are separated 
from one another by fractional distillation in a high vacuum. 
M onrnie thy iisopropyl idem xylose, C 9 H l6 0 5 , crystallises in needles, 
m. p. 78°, b. p. 105— 107°/0'5 mm„ —21*4° in aqueous 

solution. l\ is converted by hydrolysis with dilute acids into a 
dextrorotatory sugar which has [a][! irril0w +41-95° (equilibrium 
value). Dimefhylisopropyliden e xylose, 0 10 H 18 0 6 , is a mobile, 
highly refractive liquid, b. p. 78 — SO Q /0-5 mm., —43-3* 

when dissolved in water. The corresponding dimethyl-xylose has 
Mntjejio* +24°; it could not be caused to crystallise. _ When 
treated with phenylhydrazine in dilute acetic acid solution, it gives 
distinct evidence ot the formation of an osazone, thus showing that the 
wpropylidene group of monotVopropylidene xylose is proba y 
present in the ap position ; unfortunately, it could only be caused 
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-rystallise with great difficulty, and is so readUy oxidised 
lAflnre to air that an analysis could not be made, rp ^ 


fwpropylidene xyloses are' oxidised abontequally re^Tl^iliite 
alkaline permanganate with disappearance of the phloroglucinoi 
reaction and production of large quantities of oxalic acid It is 
therefore probable that the primary alcoholic group in position 
5 is substituted, which is necessarily the ease with the dimethyl 
derivative. The monomethyl compound is probably c-methvl 
a | 34 >opropylidene xylose. H 

Acetone Sugars. IV. Experiments with Galactose and 
Mannose. Karl treudenberg and Kalph M. Hlxox iTtor 
1923, 56, [B], 2119—2127; cf. Freudenberg and Boser this vof 
i, 652).— The series of reactions by which it has been shown that 
the hydroxyl group in position 3 is unsubstituted in the diacetone 
compounds [dizsopropylidene ethers] of dextrose and lsvulose has 
been applied to galactose and mannose ; in these cases, however 
the reactions occur in a different manner, which does not throw 
any light on the constitution of the sugar derivatives. 

Galactose is converted by acetone in the presence of hydrogen 
chloride or sulphuric acid (cf. Svanberg and Sjoberg, this vol. 
i, 540) into diacetone galactose [ galactose dikopropylidene ether], 

a colourless, very viscous liquid, b. p. 131 — 1 39°/0*2 0*5 min/ 

[*]h* yeiiow —60*9° when dissolved in s-tetrachloroethane. It is 
transformed by toluene-p -sulphonyl chloride in the presence of 
pyridine into tohiene-psulphonyl derivaturc, m. p. 91—92°, 
Mlt* yellow 64-7° in 5-tetrachloroethane. The compound reacts 
very readily with hydrazine, but the primary hydrazide could not 
be caused to crystallise, and gave only uninviting condensation 
products with benzaldehyde, wi-nitrobenzaldehyde, piperonal, or 
acetone ; it condenses, however, readily with phenylearbimidc to yield 
the dianilide of dike propylide mgalactos ylh ydrazinedim rboi ylic acid, 
C ia H 19 0 5 ‘N(C0‘NHPh)-NH(C0*NHPh), needles, m. p. 227° (de- 
comp.). The primary hydrazine is accompanied by as-dz -dikopro-pifb 
ztoe^atoo57//Aydra2z we, (C 12 H 19 0 5 ) 2 N*N>1 2 , needles, m. p. 129—130°, 
Mfuj-.iu.h- —77° when dissolved in s- te t rachloroet h ane, which is 
oxidised by powdered potassium permanganate in the presence of 
anhydrous acetone to telradikopropylidenegaladosyUetrazen, 

1AO o 

m. p, 103 — 104 , [a]J^ ye n ow —76*3° in $-tetrachloroethane. 

Diacetonemannose [ mannose di kopropyli dene ether], needles, m. p. 
11B°, [a]|J gJ . ellww . -j-14-3° when dissolved in s-tetrachlfiroethane, is 
prepared in 84 — 90% yield from mannose and acetone containing 
1% of hydrogen chloride. Its conversion into the toluene-p-sul- 
phonyl derivative could not be satisfactorily effected. The sub- 
stances react readily in the presence of pyridine, but the derivatives 
appear to react immediately with the solvent to form a quaternary 
ammonium salt. Interaction also takes place easily between 
sodium diacetonemannose and toluene-p-sulphonyl chloride in the 
presence of light petroleum, but the product is amorphous. 

The diwopropylidene ethers of dextrose, galactose, mannose, and 

1 1 * 2 


on ex- 


The methylated 
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laevulose are readily methylated by the action of methyl i 0( h,| 
on their sodium derivatives, which are readily formed when tl^ 
parent compounds are treated with sodium in the presence f 
an indifferent solvent. They are more freely soluble than th 
parent sugars in light petroleum, ether, or benzene. They are 
decomposed by exposure to air or by sodium hydrogen carbonate 
They remain as pale yellow, resinous masses when the solvent Ls 
removed. Previous to methyl ation, the solvent is removed under 
diminished pressure, and the residue is then treated with methv] 
iodide at 30—40°. Dihcypropylide tie-met hyl- galactose is a very viscon* 
liquid, b. p. 109 — 115°/0*2 — 0*5 mm., [a]n Rje |i 0W — 63-2° in a-tetra- 
chloroethane . Dii&opr&pylid e ne - m etky I - m a nnose has m . p . 37 0 s b n 1 1 c 
— 124°/0*2— 0*5 mm., [a]i? gyell(lw -41-0° when dissolved in fi-tetra- 
chloroethane. 3-Methyl-dextrose and 3-methyl -fructose are obtained 
by the hydrolysis of the corresponding diacetone compounds with 
dilute sulphuric acid (cf. Irvine and Hogg, T., 1913, 103, 5730 
under similar conditions, ditsopropylidene-methyl-mannose un- 
expectedly yields mannose. jj. W 

The Behaviour of the More Important Carbohydrates 
(Dextrose, Galactose, Isevulose, Mannose, Maltose, Lactose 
Sucrose) in Strong Acid, Alkali, Sulphite, and Hydrogen 
Sulphite Solutions. III. The Action of Alkalis on the 
Carbohydrates ; the Action of Sodium Sulphite on the 
Carbohydrates, especially on Dextrose ; the Action of Sodium 
Hydrogen Sulphite on the Carbohydrates. B. Bleyer and 
H. Schmidt ( Biochem . Z ., 1923, 141, 278— 296). — In the presence 
of alkali, dextrose, galactose, and lactose show primary and secondary 
rotational changes similar to those observed in acid solution (this 
vol., ii, 524), with the difference that increasing hydroxyl concen- 
tration shifts the equilibrium towards the (3-form as shown by the 
lowering of specific rotation, whilst increasing hydrogen-ion concen- 
tration is shown to favour the a-modification ( loc . cit.). The 
secondary changes in rotation produced by alkali am due to isomer- 
isation and break down of the sugar into saccharins and trioses, 
whereas the corresponding changes produced by acid were ascribed 
to the synthesis of di- and poly-saccharides. It is postulated that 
sugar synthesis occurs by way of the a-forrn, and break down through 
the (3-form, with the intermediate formation of a reactive “ y-form,” 

*C*CH(OH)*CH(OH)*CH*OH 

to which the four carbon ring structure | v — — I 

* OH 

is ascribed. 

Dextrose solutions, when boiled with sodium sulphite for twenty 
minutes, become coloured and practically inactive, but on being 
neutralised the colour disappears and the solution becomes l^o- 
rotatory. From the decolorised and slightly acid solution , laevulose* 
phenylraethylosazone (m. p. 158°) was obtained. The increasing 
laevorotation in acid solution is due to the formation of relative!) 
inactive bisulphite compounds by the aldehydie degradation pro- 
ducts and by dextrose and mannose. Lai vu lose does not form 
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co mp( >unds, and its laevo rotation therefore becomes more apparent, 
The author regards the aldehydic form of the reducing carbohydrates 
as participating in the state of equilibrium in aqueous solution, and 
from observations of the effect of sodium hydrogen sulphite in 
lowering the specific rotations of dextrose, galactose, and lactose, it 
is shown that this reagent displaces the equilibrium towards the 
aldehyde form. The behaviour of mannose in bisulphite solution 
is exceptional; it shows an initial hevorotation changing to a 
dextrorotation which is close to the normal specific equilibrium 
rotation in water. J. P. 

Sources of the Rare Sugars (Melihiose). T. Swann Harding 
[Sugar, 1923, 25, 514 — 516). — If in the method of preparing melibiose 
elaborated by Hudson and Harding (A., 1916, i, 120) glacial acetic 
acid be used for the final crystallisation in place of alcohol, the yield 
is improved and crystallisation occurs rapidly and certainly. After 
washing the sugar mass with alcohol, it is dried for twenty-four 
hours in a vacuum at room temperature, ground to a fine powder, 
and re-dried in a vacuum while the temperature is gradually raised 
to 120°. Previous work on the preparation of this disaccharide is 
reviewed. J. P. 0. 

Constitution of Polysaccharides. II. Constitution of Xylan. 
S. Komatsu, TetsujiInOue, and Risaburo Nakai (Mem. Coll. Sci. 
Kyoto Imp. Univ., 1923, 7, 25—30; cf. Heuser and Ruppcl, A., 
1922, i, 810). — Xylan from wheat straw was partly methylated, 
using methyl sulphate and sodium hydroxide, that from rice straw 
being methylated in the same manner, supplementing this methyl- 
ation by treatment with silver oxide and methyl iodide. The 
dimethyLxylan softened at 50 — 60“, and had [ajo -f 30*45° in 
chloroform. Hydrolysis with 5% hydrochloric acid converted it 
into a dmethylxylose, which, on oxidation with dilute nitric acid, 
gave a+dimethoxyglutaric acid ([a] D -j-132° in alcohol). The 
dimethyl xylose is therefore the {Jy-dcrivative and xylan must 
have the formula 

-O-CH 2 -CH‘[CH(OH)] 2 *CH-O*CH 2 *CH'[0H(OH)] 2 'CH-0-. 

1 . o ! I— 0 1 

u E. E. T. 


A Sulphuric Acid Ester of Starch. R. Tamba (Biocheru. Z 
1923, 141. 274- -277).— By the action on starch of a mixture of 
chlorosulphonic acid and chloroform in dry pyridine an a-mylo- 
disulphuric acid w r as obtained, which by the aetiqn of alcoholic 
potassium hydroxide was converted into, and isolated as, the 
potassium salt, C 6 H 8 0 6 (S0 3 ) 2 K*,2jH 2 0. The product had no 
reducing action until hydrolysed by hot acids, and did not give 
a blue colour with iodine after complete removal of traces of un- 
changed starch. It had [ot]\® +134 5° (c=0*7G6). J. * 


Fatty Acid Esters of Polymeric Carbohydrates. P. Karrer 
and Zorka Zega (Hdv. Chim. Acta , 1923, 6, 82- -826). In a 
previous paper (this vol., i, 276), cellulose hexapalmitate was 
described. A number of other cellulose and starch esters of fatty 
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acids have now been prepared by the action of the fattv m 
chlorides on the carbohydrates in quinoline solution pin,} 
Wfeamfe CmH^CO-C^),, forms a slightly yellow pSC 
with no definite melting point (83—118°); [«]“ -0-79“ q, f 
hexapalmitatc, C I2 H 14 O 10 (CO-C 15 H 31 ) 6 , sinters at 54° and Z? 
completely at 75° ; [a]|? -f 53*54° , Starch hexaslearate 

• * . flo » • C n H i40io(CO-C 17 H„ )o , 

sinters at 69 and is completely melted at 86°; U1** -laq.^qo 
I nulin condenses with palmityl chloride, giving an amornh * 
inulin palmilate , probably the compound, C a H-OjCO*C 
sintering at 45°, m. p. 52-5°. Inulin stearate melts between 60“ 
and 63°. E R R 

Polysaccharides. XXI. Lichenin. II. P Karrep p 
Joos, and M. Staub (Heh\ Chim, Acta , 1923, 6, 800— 816) —Th 
close chemical similarity between lichenin and cotton celli,u! 
has already been pointed out (this vol, i, 541). The further IT 
of lichenin has now been facilitated by its preparation in a aI 
but completely soluble form. The damp lichenin obtained £ 
extraction of Iceland moss with boiling water is soaked twice il 
twelve hours in 96% alcohol and then for two days in absolute ether 
It is then collected on a filter and dried very slowly in a vacuum 
desiccator. It is thus obtained as a loose, white mass which is 
easily powdered and dissolves to a clear colloidal solution in boiling 
water. The acetolysis of lichenin by the acetic anhydride-sulph- 
uric acid mixture goes much more slowly than that of cotton 
cellulose, either in the hot or cold, and the yield of octa-acetvl- 
cellobiose is much smaller from lichenin. The soluble lichenin is 
however, much more readily attacked than the ordinary sparingly 
soluble form. It is not considered that the different behaviour 
of lichenin and cotton-cellulose denotes any essential constitutional 
difference ; it is more probably due to different degrees of dis- 
persity between substances having slightly different chemical 
constitutions. The points of resemblance between the two sub- 
stances are tabulated. 


The enzyme or mixture of enzymes present in the alimentary 
canal of the edible snail ferments soluble lichenin to dextrose 
completely in a few hours. Provisionally the enzyme is called 
snaif lichmase. The optimum acidity for the fermentation is 
Pa 5-2, and the reaction proceeds for about 40% of its course 
unimolecularly ; for the rest, the substrate attacked is propor- 
tional to the square root of the time. Sparingly soluble lichenin 
is attacked vigorously at first, but soon the rate falls off and becomes 
extremely slow. Cotton-cellulose is attacked to some extent, but 
sparingly and incompletely on account of its insolubility. The 
fermentation obviously depends on the dispersity of the substrate; 
the imimoleeular portion of the soluble lichenin fermentation 
probably ends with the disappearance of the most highly disperse 
particles. In the case of a pure lichenase, the amount of hydrolysis 
is proportional to the square loot of the concentration of the 
enzyme. This relation affords a means of comparing enzyme 
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ions of different strengths and of standardising the pre- 
jarations; E. H. R. 

Lignin. P. Karrer and B. Bodding-Wigbr (Helv dim 
AM 1923, 6, 817 822 ; cf. A., 1921, i, 771).-Whilst air-S 
beech, fir, or oak saw dust dissolves readily in acetyl bromide, 
the vacuum-dried material is much less readily attacked. The 
lignin derivative, which can also be obtained from lignin itself 
contains from 10—18% of bromine, 26—28% of acetyl, and about 
7—8% of methoxyl. The reaction with acetyl bromide may be 
applied to the study of the composition and genesis of peats, of 
which the peatified portion is unattacked. Peats from different 
sources gave from 19—33% of residue when treated with acetyl 
bromide, and the residue contained from 1 *34— 3*51% of methoxyl. 
By distilling lignin with zinc dust, a viscous oil was obtained which, 
on redistillation at 2 mm. pressure, gave fractions boiling between 
66° and 280°. The fractions all contained methoxyl (about 3%) 
and other oxygen, probably contained in furan rings, up to about 
8%. The oxygen content of the oil was smaller when the original 
distillation was carried out at a higher temperature. Prom some of 
the fractions a small quantity of crystals separated from which 
were obtained a, hydrocarbon, (C 6 H 5 )„, m. p.210— 21 2°, yellow needles 
with a greenish-blue fluorescence. It is probably a polynuclear 
aromatic compound, partly hydrogenated. E. H. R. 


Pentosans in Lignin. Emil IIeuser (CeUulosechemie, 1923, 
4, 77— 78).— Referring to the observations by Hagglund (this 
vol., i, 1066) of the presence of small quantities of pentosan in 
preparations of lignin obtained by the hydrolysis of pinewood 
by highly concentrated hydrochloric acid, the author points out 
that the quantity of residual pentosan in such preparations is 
very variable and frequently amounts to mere traces or even 
nothing. Such residues are to be regarded simply as impurities 
remaining from the incomplete action of the cold concentrated 
mineral acid, and their presence is not to be accepted as evidence 
in favour of a constitutional union of the lignin and pentosan 
groups. J. F. B. 


Bacterial Degradation of Lignin Acids. Hass Pringsheim 
and Walter Fuchs (Ber., 1923, 56, [B], 2095— 2097).— The lignin 
acids are prepared by treatment of pine sawdust with sodium 
hydroxide solution (5%) under pressure; the clear filtrate is 
acidified with hydrochloric acid. The precipitate is washed 
repeatedly with water until free from chlorides; after desiccation 
it constitutes a pale yellow, amorphous powder which is almost 
insoluble in water or alcohol, but very readily soluble in ammonia. 
The aqueous solution of the ammonium salt is treated at 37° in 
the presence of ammonium sulphate, potassium phosphate, mag- 
nesium sulphate, and chalk with a bacterial culture derived from 
forest earth. The product of the change differs from the original 
material in containing up to half. its weight of substances soluble 
in alcohol. The recovered acid, in particular the part which is 
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titra table by for mol, which became still less after boiling for six 
hours, but returned to the original value alter eighteen hours’ 
boiling. The maximum diminution was obtained by warming f Qr 
one hour on the water-bath. Concentrated solutions of hydro, 
chloric and formic acids and twice normal sodium hydroxide gav^ 
similar results. The free amino-nitrogen as determined by Van 
Slyke’s method did not always agree with that obtained by formoj 
titration, indicating the possible presence of proline-like complexes 
In addition to the peptide and diketopiperazine linkings in these 
condensation products, a methylene linking is also postulated ou 
the ground of the capacity of glycine to reduce methylene-blue 
after solution in alkali. Alanine and aspartic acid gave results 
similar to those obtained with glycine. J. p 


a-Oxides from Aldehydes and Carboxylic Acids. U. 
Julius von Braun (Ber., 1923, 56, [B], 2178—2185).— In a recent 
communication (this vol, i, 1049), it has been shown that kept. 
aldehyde can be converted very smoothly into n-amylethylene 
oxide, A number of cases are now cited which show that the 
reaction is widely applicable. The observations appear of interest, 
since the oxides can be isomerised to aldehydes which are other- 
wise very difficult to prepare and also on account of the pronounced 
odour of the substances, which makes them very suitable for the 
study of the relationship between constitution and odour. 

[With W. ScHIRMACHER.]— Ethyl a-bromopalmitate, m. p. 27°, 
b. p. 224 — 227°/ll mm., is conveniently prepared by treating 
palmitic acid with bromine and phosphorus, pouring the crude 
brominated product into an excess of cold ethyl alcohol, and 
completing the esterification by warming the alcoholic solution 
in the presence of hydrogen chloride. It is converted by a solution 
of dimethylamine in benzene into ethyl a-dimetkylaminopdmitole, 
C 1 .H 2g -CH(NMe 2 )-C0 2 Et, a viscous, almost odourless liquid, b. p. 

215 217°/11 mm. (methiodide, m. p. 134°), which is reduced by 

sodium and alcohol to frdimthylaminocetyl alcohol, 

a colourless, viscous liquid, b. p. 210 — 21 3°/ 11 mm.; the hydro- 
chloride is not crystalline, and the methiodide has m. p. lw-dJU. 
The latter compound is transformed by silver oxide into the corre- 
sponding base, which decomposes when distilled in a vacuum into 
trimethylamine, palmitic acid (formed by oxidation of the correspond- 

mg aldehyde), and hexadectjlene <x$-oxi<k, , 

an almost odourless, colourless liquid, b. p. 1 75—180 /1J ““j 
m. p. 21-22°, if 0-8457, »?) 1-4445. The oxide is indifferen 
towards permanganate, phenylhydrazine, senncarbazi . c, or ^ 
solution It appears to be isomerised readily to palmitald I 
by treatment with acids or, to some extent, by distillation. 

[With J. 0sTERROTH.]-«-Bromo.y-phenyl : »-butync ^ ld 

verted by ethyl alcohol and sulphuric acid into 
y-phenyl-n-butyrate, a very pale yellow liquid, b, p. * JJm*, 
which is transformed into ethyl a - di methylam, i no- y-jw y 
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a colourless liquid* b. p. 160/15 mm. (the non-crvstollin^ 
chloride and picrale and the mthiodide , m. p. 125°°are deLtwh 
Reduction of the basic ester leads to the production Sf 
m mo-l-phenyl-n-bulyl alcohol, CH 2 Ph-CE,-CH(NMe vch* 
colourless liquid, b. p 172-173722 mm/ (thi 
piaale are non-crystalline; the methiodide has m p 155 ° n- 
tillation of the quaternary base derived from pimethylambw' 
J.phenyl-a-butyl alcohol results in the production of trhneXl- 
aimne and 2 -phenylbuykne ccfi-mde, C 10 H 12 O, a liquid with a 
very pleasant odour of roses, b, p. 106 — 109°/31 mm d» i.nooq 
< 1-5129 The oxide is slowly isomerised' by sulphtric acfd 
( 20 %) to the corresponding aldehyde'. It is converted by water 
at ISO — 170 into the corresponding glycol * 

CH 2 Ph-CH 2 -CH(OH)-CH 2 -OH, 

a viscous liquid, b. p. 180 /13 mm., and by a solution of dimethyl 

1 “ in p c , “ IgE®* P-WroxyfptenyUmtyWnulhylamiM, 

[’H 2 Ph-CH 2 -CH(OH)-CH 2 -NMe 2 , b. p. 145-147°/15 mm. (the non’ 
crystalline hydrochloride and picrate and the methiodide m r> 
170°, are described). * ’ 1 ‘ 

[With W. Mukct.]— I n a similar manner, ethyl m-bromo-yohenoxv 
butyrate, 0Ph-CH 2 -CH 2 -CHBr-C0 2 Et, b. p. 179-180712 mm 1 
transformed successively into ethyl a-dimethylamino-y-phenoxv- 
butyrate, a colourless liquid, b. p. 174713 mm., and p-dimethyl- 
mino-S-phenoxy butyl alcohol , a colourless, almost odourless liquid 
b, p. 186 — 187°/14 mm. The latter substance is transformed 
successively into the methiodide, m. p. 117°, and the quaternary 
ase which, when distilled, does not yield quite homogeneous 
5-pnenoxybutylene aP-oxide. 

[With’ W. Kaiser.] — Ethyl ot.-bromocyclohexylacdale, 
CgHjpCHBr-CO^t, 

\ ?' ^3— 135 0 /15 mm., is transformed somewhat slowly into 
ithyl ^dxmethylaminocycloh^ylmetaie^ b. p. 123—124713 mm. 
the non-crystalline picrate and the hydrochloride , m. p. 173 — 
174 [decomp.] are described), which is remarkably smoothly 
reduced to ^-dimethyl-amino- p - cyclohexyle thyl alcohol , 
C 6 H n ‘CH(NMe 2 )-CH 2 -OH, 

“• P* 124—126713 mm. (the corresponding hydrochloride is not 
irystalline ; the methiodide has m. p. 155 — 156°). The quaternary 
derived from the alcohol decomposes very smoothly when 
iistilled into trimethylamine and cyclohexyletkylene oxide, a colour- 
? W with a very pleasant, fruity odour, b. p. 63 — 65°/14 mm., 
t Py359, nf } 1*4518. The oxide is remarkable for the unusual 
2 n<V\ °? ox i ( l e ring. After agitation with sulphuric acid 

6 ^) during twelve hours, the isomerisation to cycfohexylacet- . 
l{ lehyde is barely appreciable. It is transformed with difficulty 
a solution of dimethylamine in benzene into p - di methylam ino - 
-cyclo hexykthyl alcohol , C 6 H n *CH(OH)*CH 2 -NMe 2 (methiodide, 
a * p. 191°) and by water at 170° into the glycol , 
ftT . C 6 H 11 *CH(OH)*CH 2 ‘OH, 

iourless crystals, m. p. 43 °, after slight previous softening, b. p. 

150713 mm. ' 1 H W. 
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Preparation and Chlorination of a^-Alkylacylcarbamia 

Elwyn Roberts (T., 1923, 123, 2779 — 2782). UUes - 

Preparation and Stability of Cuprous Nitrate and Ott 
Cuprous Salts in presence of Nitriles. Howard HouuJ* 
Morgan (T„ 1923, 123, 2901-2907). 101 

The Action of Organo-magnesium Compounds on Nitrile 
Vinylacetonitrile. P. Bruylants and J. Gevaert {Bull V 
Chim. Belg 1923, 32, 317— 324).— Magnesium ethyl bromide act 
with vigour on vinylacetonitrile, giving a red, granular mass, and 
evolving ethane copiously. After hydrolysis, five products 
isolated : dipropenyl, the two geometrical isomerides of erotono 
nitrile, and two other products. Of these ^-methyl ^eihenvi 
ghtarodinitrile has b. p. 207— 270 Q /760 mm., 145 — 146°/20 mm 
or 131—132711 ram., m. p. 13—14°, df 0-9465 and nf, U®{ 
By acid hydrolysis, this compound yields the corresponding 
m. p. 144°, and, on acid hydrolysis, the corresponding 
a-ethaiylghiUiric acid , m. p. 127—128°, b. p. 203 — 205°/15 mm 
In addition to the dinitrile (which is a dimeride of vinylacetonitrile]’ 
a liquid boiling at 215— 225°/ 15 mm., which deposited crystals, m.p| 
about 150°, was isolated from the reaction mixture. Analysis 
showed this to be a trimeride of vinylacetonitrile. H. H. 


cycloPropene. N. J. Denjanov and Marie Dojarenko [Bet., 
1923, 56, [B], 2200— 2207).— The preparation of cyctopropeni’ 

CHo<Ci< n , and its behaviour towards bromine have been invest! 

* CH 
gated. 

The decomposition of cyc/opropyltrimethylammonium hydroxide 
occurs in accordance with the schemes : ^ 2 ^>CH'NMe 3 *0H -> 

CH a <ji]] (C.Me;CH)+NMe,+H 2 0 and -> ^ 2 >Me 2 +MeOH, 

the change in the first direction being the more pronounced. ^ Tie 
base is decomposed rapidly in a small quartz flask at about 300 ; 
the apparatus is shielded from light and air, The gaseous product 
consists. of cyclopropane mixed with a small proportion of allylene, 
from which it can be freed by treatment with ammoniacal cuprous 
chloride solution. cyc/oPropene is condensed to a colourless liquid 
by means of ether and solid carbon dioxide. It polymerises ^ 
and rapidly, particularly under the direct influence of light- 
readily absorbs oxygen with the formation of a pale yellow, viscous 
liquid. It is converted by an alcoholic solution of iodine into an 
unstable iodide. It unites eo energetically with bromine tha i 
must be diluted with carbon dioxide during the preparation o 
bromides. Under these conditions, the crude hydrocarbon yi 

n. m!vfnrf‘ nf rfi h ram no vr-lrmrowi n C . i a colourless llQ 


a mixture of dibromocycfopropanc, a colourless liH 

with a sweet odour, b. p. 45°/27 mm,, 135 
about 0°, ^2-1436, ^ 2-1241, d» 2-1040, nf? 1-5369, 
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|bromop ro P ane (allylene tetrabromide) b. p. 12] oa 

‘1.7995 /1 W 9.701 1 Wsn 9.ftOAA o, 4 * „ /l/'O— 20 

a, -7U1I, f. 2-8800, nri 1-617, and aavy^/m- 
ibramopropane, b. p. lo4 156/19 mm., d\ 2*7405 d 1 " 9.7910 
iff 2-702, »f, 1 Dibroraocyctopropane reacts very slowijnritfi 
bromine in diffused light slowly m direct sunlight. It is converted 
by zinc dust and alcohol into cyc/opropene free from allylene. 

eycloPropyldimethylamine, j^>CH-NMe 2) is a colourless, mobile 

liquid, b. p. 59*8 — 60-3°/731 — 732 mm., $ 0-7644 d 153 0-7497 
*" jV 401 !' T . he ^opktinate C ]0 H 21 N 2 PtCl 6 , long, orange-red 
needles, the picrate, long, thm leaflets, m. p. I9i-_i92° (deeomn ) 
the chloroaurate and the mdhiodide, colourless crystals, are described 

H. W. 

Molecular Models: Benzene. Jaeed Kirtland Morse 
(Physical Rev., 1922, 19, 243). —In a three-dimensional model of 
the benzene molecule, the carbon nuclei are placed at the corners 
of a regular octahedron and the hydrogen nuclei along its axes • 
three of the hydrogen nuclei are placed at a distance y and the 
remaining three at a distance 2 from their respective corners of the 
octahedron of edge Equations are given from which it is deduced 
that if ,t— 2-514 Xl0~ 8 cm. (Bragg), then y=2-2I4 x 1(T 8 cm., and 
z=3-212 x 10 8 cm. If the expressions given are substituted for 
the distinctive axes in models of naphthalene and anthracene, 
axial ratios in agreement with those determined crystaflographically 
can be predicted. A. A. E 

The Formation of a Non-volatile Residue in Xylene. P. 

DEKKER(Cfcem. WeeJcbkLd, 1923, 20, 575— 577).— Samples of xylene 
subjected to several hours' boiling were found to leave a considerable 
residue on distillation, amounting to 5 g. per 100 c.c. after twenty- 
^ four hours boiling. When the heating was carried out in absence 
of air, the non-volatile residue was still formed,- although not in 
such large quantities ; hence it is not due to oxidation. The samples 
were found to give strong reactions for aldehydes, to the presence 
of which the formation of the residue is ascribed ; after shaking 
with strong sulphuric acid, prolonged heating produced no effect. 

S. I. L. 

Action of Hydroxylamine on ^-Trinitrotoluene. Michele 
biUA (Gazzetta, 1923, 53, 657— 660).— Borsche {this vol., i, 778) 
has shown that the action of hydroxylamine on ethers of nitro- 
phenols may lead to replacement of the alkyloxy-group by the 
hydroxylamine residue with formation of p-nitroarylhydroxylamines. 

-1 he possibility of this replacement was first pointed out by Michael 
and Browne (A., 1887, 663), and the action of hydroxylamine on 
mtro-compounds containing a labile mtro-group has been investi- 
gated by Nietzki and Dietschy (A., 1901, i, 196), Wieland and 
xambarjan (A., 1906, i, 830), Angeli and Angelico (Gazzetta, 1901, 

. ’ b 27), and Meisenheimer (A., 1904, i, 150; 1906, i, 642; 1919, 
b 389). 

In continuation of his work on the action of bases on nitro- 
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derivatives containing a labile nitro-group (this vol., „ 

author now finds that the action of hydroxylamine on ydrinitm 
toluene is somewhat complex owing to the readiness with whici 
the t &-nitroarylhydroxylamines undergo change, and is influe nc J 
greatly by the duration of heating. In absolute alcoholic solution 
the anhydrous compounds react under definite conditions i n 
accordance with the equation : CgHgMe^O^ -f 2NH 0 ‘OR - 
C 6 H 2 Me(N0 2 ) 2 , NH , 0H + (NOH) 2 [ — > N 2 0+H 2 0]+H 2 0. 2 

Me 

p-4 : 6 -Din tiro- m -tolylkydrorylamine, OH*NH-(^~\ko 2 , thus 

tfo 2 

obtained, forms minute, reddish-yellow crystals, m. p. 106—10)° 
(decomp.), dyes the skin intensely yellow, gives a pale yellow solu. 
tion in concentrated sulphuric acid, and yields a red coloration with 
either sodium hydroxide in alcoholic solution or ammonia in acetone 
solution. It forms an acetyl derivative, C 6 H 2 Me(N0 2 ) 2 ‘NH*QAc 
separating in yellow crystals, in. p. 206— 207 u (decomp.), and when 
treated with acetic anhydride yields 6-niiro3 : 4 -dinitrosotolme 
NO^H^IefNOk, which crystallises in lustrous, reddish-yellow 
prisms or lamellae, m. p. 209— -210°. T. H. P. 


The Sulphonation and Nitration of Naphthalene. H. E. 

Flerz-David {J. Soc. Ckem . Ind 1923, 42, 421 — - 426t). — A series 
of investigations on the sulphonation of naphthalene has confirmed 
the rule established by Armstrong and Wynne that derivatives 
are never obtained containing sulphonic groups in the ortho-, 
para-, or peri-position. The disulphonic acids never contain two 
sulphonic groups in the same benzene nucleus. Sulphonation at 
temperatures below 40° with the minimum quantity of sulphuric 
acid to form monosulphonic acid gives a mixture containing 96% 
of the 1-acid and 4% of the 2-acid. The 2-acid is formed directly, 
not by transformation from the 1-acid. At 165°, there is formed . 
an equilibrium mixture containing 85% of 2 -acid and 15% of 1-acid. I 
The proportion of each acid varies with the temperature, but 
neither can be obtained exclusively. When naphthalene is treated 
with just sufficient sulphuric anhydride to form, disulphonic acid, 
below' 40° there is obtained a mixture containing 70% of 1:5-, 
about 25% of 1 : 6-, and probably a little 2 : 7-naphthalenedisul- 
phonic acid. The 1 : 5-disulphonic acid is readily isolated through 
its insoluble barium salt, which crystallises with 1H 2 0, not 4HA) 
as stated by Armstrong. Between 120° and 135°, the 1 : o-disul- 
phonic acid gradually disappears, in favour of the 2 : 7-acid. Above 
140°, the 2 : 6-disulphonic acid appears ; this also forms a sparingly 
soluble barium salt, but since the 1 : 5- and the 2 : 6-acids are never 
present together, the question of their separation does not anse. 
The statement that above 180° the 2 : 6-acid is the sole pr ac 
is incorrect; the proportion of 2 : 6 -acid probably never exceeos 
30%. At 165°, taking 2 parts of 100% sulphuric acid to 1 
naphthalene, sulphonation is complete in three hours, an 
product contains 24% of 2:0-, 10% of 1 : 0-, and fc>% of *j‘ 
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disulphomc acid. The anhydride of the 2 : 6-aeid can be obtained 
in the pure form by beating the acid with water at 135° in a closed 
vessel ; the other isomerides remain in solution. The free sulphonic 
acids generally crystallise readily and are not deliquescent. 

The nitro-group never enters in the ortho-position to a sulphonic 
group, often in the peri- and sometimes in the meta-position. Nitra- 
tion never proceeds quantitatively; as a rule 4—14% * escapes 
nitration. Reduction of the different nitrosulphonic acids to 
aminosuJphonic acids does not always proceed smoothly. The 
yield of 1:3: 8-naphthyIaminedisulphonic acid ( € -acid) from 
naphthalene- 1 : 6-disulphonic acid, never exceeds 43% ; in addition, 
there are formed 15% of 2:4: 7-naphthylaminedisulphonic acid 
(Andresen acid) and 42% of unknown acids. Similarly, the yield 
of Cleve’s acid (1 : 6- and 1 : 7-naphthylamincsulphonic acids) 
from naphthalene-2 -sulphonic acid is never more than 65% of 
theory. The reduction of the nitro-2-sulphonic acids is very 
sensitive to acids; aminonaphtholsulphonic acids are liable to be 
formed. 


When naphthalene-2-8ulphonic acid is acted on by nitrous acid 
in sulphuric acid containing a trace of mercuric oxide or selenium, 
a new diazonium compound, probably having the constitution 

i4) tn 

OH'C 10 H 5 <C^ (2) , is formed. This reaction has previously been 

observed in the anthracene series, but is new to the naphthalene 
series. 


The author gives a list of the known salts of naphthalene- and 
nitronaphthalene-sulphonic acids and their solubilities as far as 
they are known. E. H. R. 


The Action of Sulphur on Organic Compounds. VI. 

Ludwik Szperl (Roczniki Chemji, 1923, ii, 291 — 313). — A short 
summary is given of the first five parts of the present series (Ghemik 
Polski, 1917, 15, 10; 1918, 16, 111), dealing with the action of 
sulphur on various aromatic compounds. In the present paper, 
the action of sulphur on a- and p-naphthylcarbinols is described and 
the results are shown to be similar to those previously obtained with 
benzyl alcohol. Heating with small quantities of sulphur leads 
in each case to the production of dinaphthylcarbinyl ether, 
whilst the action of one molecular proportion of sulphur leads to 
lie formation of small quantities of dinaphthastilbenes (aa and 
respectively), naphthaldehydes, and the corresponding acids, 
d addition 1 of products containing sulphur. In the case of the 
^compound, dinaphthylethane is also produced, doubtless owing 
» the reduction of the stilbene primarily formed. 

1 - Bromomethylnaphthalene was prepared by the method of 
iVislicenus and Elvert (A., 1917, i, 202), and had m. p. 52—53° when 
)ure ; by means of potassium acetate, it was converted into a -naphthyl- 
arbinyl acetate, a nearly colourless liquid, b. p. 172 — 173°/13 mm., 
md this was hydrolysed by means of baryta, to the alcohol, m. p. 
>9—60° (Bamberger and Lodter, A., 1888, 375). When heated with 
i/100 mol. of sulphur at 160—180° for six hours, it yields water, 
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a very small quantity of hydrogen sulphide, and^ a 55% yi e {^ 0 j 
di- cL-mphthylcarbinyl ether , plates m. p. 119 — 120°. When heated 
with one molecular proportion of sulphur for ten hours at l§ 5 ° 
and then at 200—210° for fifty hours, it gives water, hydrogen 
sulphide, small quantities of a-naphthaldehyde, a-naphthoie acid 
and a compound of unknown constitution containing sulphur* 
m. p. 142*5—143-5° (picrnte, m. p, 200—201°), in addition to traces 
of fluorescent material, probably dinaphthylethylene. When 
di-a-naphthylcarbinyl ether was heated with one molecular proportion 
of sulphur under similar conditions, the product contained, in 
addition to a-naphthoic acid, s-di-a-naphthylethvlene, m . p. 

162° {picrate, m. p. 210—211°), possessing a blue fluorescence in 
solution. The corresponding saturated compound, s-di-a-naphthy]. 
ethane, does not possess this property ; it was prepared by the action 
of sodium on 1-bromomethylnaphthalene in the presence of dry 
benzene and has m. p. 159 — 160° (picrate, m. p. 204 — 205°) (compare 
Bamberger and Lodter, loc. cit .). 

P-Methylnaphthalene was converted into the w-bromo-compound 
m, p. 51°, and this yielded $-mphthylcarbinyl acetate, m. p. 51— 53 ® 
the crystalline form of which is described in detail ; this was finally 
converted into the alcohol. 

When heated with 1/100 molecular proportion of sulphur, the 
alcohol yields s-di-p-naphthylethylene, m. p. 253—254°, and 
di- $-naphthylcarbinyl ether, colourless plates, m. p. 123-5 — 124-5°. 
With one molecular proportion of sulphur, ^naphthoic acid, traces 
of di*£-naphthylethylene, a hydrocarbon , C^Hjq, m. p. 181—182° 
(forming a dipicrate, m. p. 197—193°), and a compound, C 22 H J4 S 2 , 
m. p. 350 — 351°, previously obtained from p-methy {naphthalene anc 
sulphur by Friedmann (A., 1916, i, 736) were obtained. Thf 
hydrocarbon, is shown to be s-di-Q-naphthylctkane by ih 

synthesis from 2* broinomethylnaphthalene and sodium; it is nol 
fluorescent, and it Ls suggests that the compound to which Bam- 
berger and Lodter assigned the above constitution (loc. cit.) wa* 
probably unsaturated. 

No thiophen derivatives appear to be formed in the reactions 
studied. G. A. & K. 


Attempted Preparation of Methyleneci/clopropane. Di- 
methylcj/ciopropylmethylamine. N. J. Djemjakov and Marie 
Dojarenko (Ber., 1923, 56 , [B], 2208— 2212).— The authors have 
attempted to prepare methylenecycfopropane by the thermal 
decomposition of cycfopropylmethyltrimethylammonium hydroxide, 

V^ 2 >CH-CH 2 -NMe 3 -OH. Tho amount of hydrocarbon (whict 

consists mainly of erythrene, CH 2 :CH-CH:CH 2 ) is, however, related? 
rery small; the main product of* the change is cycJopropylme j 
dimethylamine. , f • j 

The best yields of hydrocarbons, not exceeding 6-5 / 0 , & re ® 
when the base is rapidly decomposed ; the gases are trea 
bromine, whereby in different experiments which do no Pr~ 
to proceed quite uniformly aflyS-tetrabromo-n-butane, m. P- 
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118°, meihylentcycfopropane dibromide, JJJ 2 >CErCH 2 Br, a liquid 

which crystallises when cooled with solid carbon dioxide and 
(?) affiMrabrvmO’ii-butane are obtained, ao> ana 

cyclo PropylmdhyUimethykmne, ^>CH'CH 2 -NMe 2 , is a colour- 

less, mobile, very volatile liquid, b. p. 99— 90-5°/734-5 mm 99-5_ 
100-1 /742 mm d] 0-7963, 0-7880, d 1 / 0-7835 “i’o noT 

Vi£^im° eh tb n *7, long / yer y hygroscopic prisis, m. p. 
(indefinite) 1-58—160 the chloroplaimak, small, orange-coloured 

P n3ms / n *^f^? a " r “ te t ’, Ieafl ®^> the picrale, long yellow prisms, 
m. p. 103-5 104 , and the mc.thodide are described 
The cases of decomposition of quaternary ammonium hvdr- 
oxides by the authors and by Willstiitter and his co-workers are 
sufficiently numerous to allow the following generalisations to be 
made. (1) When the group NMe 3 -0H is attached to a ring the 
main product of the decomposition is the hydrocarbon, and the 
production of the amine is of secondary importance: (2) cyclic 
toes with the side chain -CH 2 -NMe 3 -OH yield very little semicyclic 
hydrocarbon and much amine; (3) cyclic bases which contain the 
? r °up MIe 3 -OH in the side chain in such a manner that a hydrogen 
itom is attached to the vicinal carbon atom yield chiefly hvdro- 
jarbons containing a double bond in the side chain, the hydiVen 
icing taken from the vicinal carbon atom. H. vt. 


^Melting-point Curves of Binary Mixtures: Aniline- 
^rotononitrile and Aniline-Vinylacetonitrile. Fr. Laiortune 
Bull ' Soc . chim . Bely ., \m ; 32, 314— 317).— Aniline has m. p. 
-6*2 , and crotononitrile, m. p. — 72-1°, These compounds do 
lot form a compound, but a eutectic at about 63% of the nitrile, 
pithm, p. about — 8o°. Similarly, vinylacetonitrile, m. p. — 86‘S°, 
Iocs not form a compound with aniline, but a eutectic at about 
4/o of the nitrile, m. p. about —95°. H. H. 


Substituted Phenyldichloroamines. Kennedy Joseph 
tjevtte Orton and (the late) Joiin Edwin Bayliss (T., 1923. 
23, 2790 — 2792). 1 


The Freezing-point-Solubility Diagram of the System 
etryl [TrinitrophenylmethylnitroamineJ Picric Acid. C. 

q 9 o' AYL0R an< ^ William H. Rinkenbach (Ind, Eng. Chem ., 
J-3, 15, 1070 — 1071). — The freezing-point curves of mixtures of 
Jtryl (m. p, 128*72°) and picric acid (121-9°) were determined, 
hoy show a discontinuity between concentrations of 44% and 
5/0 of tetryl apparently due to the formation of a compound 
1 mol. of tetryl with 1 mol. of picric acid. All these mixtures 
B-ve an extreme tendency to supercool. C. I. . 

The Tenaciousness of Organic Residues. I. Julius von 
iuun and Karl Moldaenke (Ber., 1923, 56, [£], 2165—2172).— 
e hrmness with which organic radicles are attached to carbon, 

1 ro ^ n > sulphur, and arsenic has been the subject of numerous 
destinations. A critical review of the literature shows that the 
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residues cannot be arranged in any order which holds good for 
their relative fixity to all elements, and as different methods lead 
on the whole to the same arrangement of groups with regard to 
any one element, it follows that the experimental technique is 
not at fault, but that the discordance is a natural phenomenon 
The main difficulty in the uniform further development of affinity 
series towards carbon on the one hand and the remaining elements 
on the other lies in the impossibility of applying the usual reagents 
such as phosphorus chloride or cyanogen bromide, to the removal 
of aromatic residues. The difficulty can be overcome indirectly 
since if two aryl residues, R' ftr and R" a ., make a different affinity 
demand on an atom of carbon or nitrogen, this must be exhibited 
in the inverse order in the cases of the groups R , ilr CH 2 - and 
ll" ar CH 2 -. A series of experiments has therefore been undertaken 
on the relative firmness of the attachment of groups of the benzyl 
type to nitrogen, sulphur, and arsenic, and the procedure has the 
further advantage that it can be extended to the halogens. It is 
shown with regard to nitrogen that the radicles can be arranged 
in the series -C 6 H 5 *CI1 2 - a-C^ 0 H 7 *CH 2 - £-C 10 H 7 ‘CH 2 -CH r and that 
this order is maintained with regard to bromine and chlorine. 
As far as the naphthalene residues are concerned, the results are 
in harmony with the observations of Skraup, who employed the 
carbinol and oxazole method, but a discrepancy exists with regard 
to phenyl and benzyl, which is also apparent in the hcxa-aryb 


ethane series. 

a- N aphthylmethy 1 chloride, long, four-sided rods, m. p. 34°, 
b. p. 162 — 163°/ 14 mm., is prepared in relatively poor yield by 
the action of hydrochloric acid on a-naptithylmethyl alcohol. It 
is more conveniently obtained by the action of phosphorus penta- 
chloride on benzo-z-napkthylmethyfomide, CvJi/CIfyNHBz 
(lustrous leaflets, m. p. 154°), or benzodi-oL-naphtkylmethykvA } 
(C, 0 H 7 'CH 2 ) 2 NBz (short prisms, m. p. 134°). In a similar manner, 
a-naphthyfinethyl bromide, m. p. 50°, b. p. 170 — 175715 mm., is 
readily prepared by the use of phosphorus pentabromide. BtUiO- 
P- napkt-hylmethylamide , short rodlets, m. p. 144°, and fanzodi- 
3- naphthylmethylamide , m. p. 120—121°, are similarly transformed 
into p-naphthylmcthyl chloride, m. p. 48°, b. p. 162715 aim., and 
fbnaphthylmethyl bromide, m. p. 56°, b. p. 165—169714 mm. 
The rate of hydrolysis of the halogenated compounds by hot water 
has been comparatively estimated. , . 

x-Xaphihylmcihyldiviethylami ne, C 10 H 7 *CH 2 # NMe,, is a colour- 
less liquid, b. p. 148 — 152°/16 mm. ( hydrochloride , m. P- 1 
picrate , m. p. 145°), which is converted by cyanogen bromide into 
the quaternary salt , (C, 0 H 7 <lH 2 )^Me ? Br, m. p. 226° dime hyt 
cyanamide, and a-napbthylmethvl bromide. In a similar m > 
fi-naphthylmdhyldimethylamine, b. p. 130 — 132°/14 mm. ( J 
chloride, m. p. 234° ; picrate, m. p. 152°), is transformed bycP^ 
bromide into dimcthylcyanamide, p-naphthylmethyl bro . 
the quaternary salt, (C 10 H,-CH 2 ) a NMe 2 Br, m. P- 217 • 
platincUe of the corresponding quaternary chloride for 
pale yellow crystals, m. p. 164—166°. 
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a-Naphthylnlethyl chloride is converted by a solution of methyl- 
amine in benzene at 100 into a mixture of n-naphthylmelhyl- 
C 10 H 7 *CH 2 ‘NHMe, b. p. 156 — 158°/15 mm. (hydro- 
chloride, m. P- 170° '* m ‘ P* ^06°), and di-a-mphthylmethyl- 

mdhylamine, (Cj 0 H 7 # CH 2 ) 2 ^Me, colourless rodlets, m. p, 87—88°, 
t. p. 278 — 280 /1 5 mm. { hydrochloride , m. p. 220°; picrate, m. p. 
166°). ^-NapMkylmethylmethy famine is a liquid, b. p. 148—150°/ 
15 mm. ( hydrochloride- , m. p. 188°; picrate , m. p. 105°), whereas 
di- S mapMhylmethylrnethylamine has m. p. 87—88°, b. p. 276— 
278°/15 mm. ( hydrochloride , m. p. 235°; picrate, m. p. 158°). The 
action of (J-naphthylmethyl chloride on a-naphthylmethylmethyl- 
amine in the presence of benzene leads to the formation of a -napk- 
thylm(dhyl-$-7MpMhylmdhyl7nety cubic crystals, m. p. 145°, 

b. p. 272 — 274°/14 mm. ( hydrochloride , m. p. 225°; picrate , m. p. 
159°). The tertiary base is decomposed by cyanogen bromide 
with the production of a-naphthylmethyl bromide; a -naphthyl 
methyUrimethylammonium bromide, C 10 H 7 -CH 2 -NMe 0 Br, has m. p. 
213—214°, whereas the corresponding ^-compound has m. p. 205— 
206°. 

Benzyl-a-naphthybnethylmethybmine, Cj 0 H 7 *CH 2 ‘Me*CH 2 Ph, a 
pale yellow, viscous liquid, b. p, 220 — 222°/ 15 mm., is smoothly 
prepared from a-naphthylmethyl chloride and an excess of benzyl- 
methylamine in the presence of benzene at 100°; the hydrochloride, 
m. p. 21 8°, and the picrate , m. p. 219°, are described. The base 
is decomposed by cyanogen bromide with production of the quater- 
nary bromide, C 26 H 26 NBr, m , p. 179—1 80°, benzyl bromide, and 
the cyanide, K-C 10 H 7 ‘CH 2 *NMe-CN. II. W. 

o - c ycl oBexylcycl ohexanol . [ 2 - Hydroxy dicyclohexyl . ] 

Pierre Bedos ( Compt . rend., 1923, 177, 958 — 960; cf. this vol., 
i, 779). — 2-Hyd roxydicyclohez yl (colourless liquid, b. p. 134 — 
136°/13 mm., d 18 0-971, nff 1-4914; phenylur ethane, prisms, m. p. 
122°), is formed by the interaction of magnesium cyclohexyl 
chloride and cyclohexene oxide, and, on oxidation with chromic 
acid, in acetic acid solution, affords 2 -cyclohexyhyclohexanone, 
colourless liquid, b. p. 128— 130°/12 mm., d 22 0-969, n? 1-4840 
(semicarbazone, m. p. 180 — 182°, with preliminary softening and 
decomposition at 175°). The above alcohol is probably the cis- 
compound. The reduction of 2-cyclohexylidenecyclohexanone with 
sodium and alcohol (or a combination of this process with Paal- 
Skita reduction) affords a mixture of two stereoisomeric 2 -hydroxy- 
dicyclohexyls, b. p. 136 — 138°/13 mm. ; this mixture with phcnyl- 
carbimide gives two phenylurethanes, neither of which can be 
obtained in a pure state (the respective m. p. found being 108 — 
112° and 122—128°). Oxidation of the mixture of alcohols affords 
2-cyclohexylcyclohcxanone, identical with the ketone ^ described 
above. E. E. T. 

Phenol Solutions. Karl Glenz (Helv. Chim. Acta, 1923, 6, 
826 — 833). — A number of properties of aqueous solutions of phenol 
indicate that the dissolved substance exists in two modifications. 
Prom a saturated solution, part of the phenol can Ire precipitated 
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with salt, but not from a more dilute solution. Dilution of a phenol 
solution diminishes its acidity more rapidly than would be expected- 
thus a 6*7% solution has p l{ 4*58 and a 1% solution p a 6-23. ^ 
acidity of a phenol solution is also reduced by warming, r j^ 
percentage adsorption of phenol by charcoal is greater from a 
concentrated than from a dilute solution, whereas the reverse is 
to be expected. Addition of salt to a phenol solution increases 
the acidity before any salting out effect is apparent. Addition 
of salt to a dilute solution increases the surface tension to that 
of a more concentrated solution. It is concluded that concentrated 
solutions contain a poljnnerised form of phenol which is more 
acid than unimolecular phenol, can be salted out, is readily adsorbed 
and has a higher surface tension in solution. The possibility of the 
existence of phenol in the keto-form, H 2 !C 6 H 4 IO, is also discussed 

E. H. R. ' 


Derivatives of the Four Isomeric Sulphonic Acids of 
m-Tolyl Methyl Ether. Robert Downs Haworth and Arthur, 
Lapworth (T., 1923, 123, 2982-2096). 

Reduction of m-Methoxy benzyl Bromide by Hydrcgen 
Iodide. John Baldwin Siioesmith (T., 1923, 123, 2828- 
2830). 

Chlor o-o-xylenols . I. 5-Cbloro-o-3-xylenol, 6-Chloro*o-3* 
xylenol, and 5-Chloro-o-4-xylenol. Leonard Eric IIinkei, 
William Thomas Coli.ins, and Ernest Edward Aylixg (T, 
1923, 123, 2968 —2973). 


Compounds of Antimonic Acid and Pyrocatechol. R 

Weinland and Rudolf Sch older ( Z . anorg . Ckem. t 1923, 127, 

343 368).— Antimony pcntoxide combines with pyrocatechol to 

form tripyrocateckylantimonic acid , which is easily soluble in water, 
from which it crystallises in thick, yellowish-green tablets, 
Sb0(0-C ft H 4 *0H) 3 ,6H 2 0. The salts of potassium UH 2 0), Am- 
monium (JH 2 0), sodium (4JH 2 0), silver, zinc (8H 2 0), iron (ferrous) 
(8H 2 0), nickel (8H 2 0), cobalt (8H 2 0), manganese (8H 2 0), copper 
(8ELO), and aluminium (15H 2 0) arc described. Some salts contain 
excess of pyrocatechol, and are regarded ^as co-ordination com* 

pounds of 


i w. [swx££ 1 &? ,,| ‘j “ 

• i cnlfo an/1 tLn flimilarlv COD* 


and the similarly con- 
In addition, 


arc the magnesium , calcium, barium salts, 
stituted pota^isium and chloropenla-aquochromic salts 
a mercuric salt, [SbO(0-C e H 4 -O)J,Hg 3> three pyridine »ln 
[Sb(0-C 6 H 4 -0) 3 ]H(C s H 5 N) [Sb(0,|C 8 H t ),]H,2C 5 H^, and 
[.S1)0(0,.( ,H t ) s ] H AH (N. H,0, 
two quinoline salts, [Sb(O i :<yll 4 ) 3 ]H and 

an anomalous an<1 ‘ ** 


turn salt, [Sb 2 O 2 (0'l , 6 H 4 -0H) 2 (() 2 :(! 6 H 4 ) 3 ]K ; 


2 ,61H 2 0, am 


dcscriM- 

H. H. 
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Spirans. IX. Preparation and Properties of Amino- 
^nd Nitro-derivatives of Benzylidenepentaerythritol. Dan 

[UdulescU and I. Tanasbscu (Bui. Soc. fyiinfc Cluj, 1922, i, 192— 
J00; from Chem. Zentr 1923, iii, 138 — 139 ; cf. this vol., i, 1211). — 

BeMyUdencpcntaerythritol, CHPh<Q; < c :y3>C<^g2;Q>CHPh, 

shows molecular asymmetry, although it has no asymmetric carbon 
atom. It cannot be resolved by physical methods. Certain 
derivatives were accordingly prepared. Di-o-nitrobenzylidene - 
penlaerythritdspiran , C-^HjgOgNo, is obtained from benzylidene- 
pentaerythritol and o-nitrobenzaldehyde. It forms needles with 
m p, 166°. Di-m-nitrobenzylidenepentaerythritols'piran is a yellow, 
crystalline substance, m. p. 188 — 189°. Di-y-nitrobenzylidene- 
^ntaerythritolspiran forms needles, m. p. 236—237°. Dt-p-dt- 
w ethylaminobenzylidenepentaerythritolspiran, from pentaerythritol 
and p-dimethylaminobenzaldehyde, forms leaflets, m. p. 223°. The 
picrate and the chloroplatinate are microcrystalline. The o-nitro- 
compound above-mentioned gives with phenylhydrazine, o -amino- 
bmzaldehydephenylhydrazonc , C^H^Ng, greenish-yellow crystals. 
fii-m-arninobenzylidsneyientaerythritolspiran, C 19 H 22 0 4 N 2 , is obtained 
by reduction of the corresponding nitro-spiran. It is a yellow, 
crystalline substance, m. p. 225°. Di-ouiminobenzylidenepenta- 
erylhritolspiran is an amorphous, yellow substance, m. p. 164°; the 
hydrochloride has m. p. 172°. G. W. R. 

Kakishibu. I. Constitution of Shibuol. I. Shigeru 
Komatsu and Naohiko Mats un ami (Mem. Coll. Sci. Kyoto Imp. 
(jniv 1923, 7, 15— 23).— Kakishibu, the pale yellow, cloudy 
extract of unripe kaki fruit, contains a phenolic substance, C^B^oOg, 
probably a phlobatannin, for which the name shibuol is proposed. 
Shibuol (1—2%) may be obtained from kakishibu by precipitation 
either with a mixture of alcohol and ether, or with acetic acid, or 
with concentrated hydrochloric acid or with basic lead acetate. 
It is converted, when fused with potassium hydroxide, into gallic 
acid, phloroglucinol (49*7%) and a substance, C 12 H 8 0 5 . 

Kakigoma, C u H 9 0 5 , a brown, amorphous substance obtained 
from the pulp of the dried fruit dojo-hatiya, after purification by 
^extraction with sulphuric acid, is soluble in alkalis, insoluble in 
I organic solvents, and, on fusing with potassium hydroxide, gives 
)hlcroglucinol (17’88%), gallic acid, and a substance, C 13 H 9 0 5 . 

E. E. T. 


Catalytic Hydrogenation under Pressure in the Presence 
)f Nickel Salts. VII. Aldehydes. Junius von Braun and 
jERD Kochendorfer ( Ber ., 1923, 56, [B], 2172— 2178 ).— The 
satalytic reduction of aldehydes under pressure has been examined 
n the hope of elucidating the constitution and mode of formation 
)f some of the compounds of unexpectedly high boihng poin 
Ahich have been encountered previously by other workers m 
experiments on catalytic hydrogenation by various me • 
Under the experimental conditions adopted, it is lound tn 
ictones are converted smoothly into the corresponding secondary 
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alcohols, and aromatic aldehydes into the primary alcohol 
When, however, the aldehydic group is present in an alipW* 
chain, there arc obtained, in addition to the primary alcohol 
secondary alcohols which arise from the doubling of the aldehvri’ 
carbon chain. Their formation is ascribed to the condensate 
of enolised with unchanged aldehyde, CHR!CH*OH-f H*CO-CH ft 
CHR:CH>CO*CH 2 R, and subsequent reduction of the unsaturated 
ketone thus produced. The hypothesis is in harmony with a. 
observation that similar effects are not produced with aromatic 
aldehydes or ketones. 

Styryl methyl ketone is almost quantitatively reduced + 
y-hydroxy-a-phenylbutane, CH 2 Ph’CH 2 *CHMe*OH, b. p. 
121°/12 mm. With acetophenone, on the other hand, complete 
hydrogenation cannot be effected, and the product consists of a 
mixture of unchanged ketone and phenylmethylcarbinol. Benz 
aldehyde is hydrogenated rapidly and completely to benzyl alcohol* 
Similarly, o-aminobonzaldehyde dissolved in decahydronaphthalens 
gives o-aminobenzyl alcohol, m. p. 82°, in 80% yield. Cinnain" 
aldehyde is converted into a mixture of phenylpropyl alcohol and' 
y -hydroxy -^-diphenylhexane, CH 2 Ph*CH 2 *CH(OH) < CH 2 > CH 2 *CH 2 Ph 
a colourless liquid, b. p. 224 — 227 °/9 mm. The latter compound 
is converted by sodium acetate and acetic anhydride into the 
corresponding acetate, C 2& H 24 0 2 , a colourless liquid, b. p. 225- 
23071 8 mm. ; by phosphorus chloride into the chloride, C 1B H 21 C1, 
a liquid, b. p. 215— 217°/10 mm. ; by chromic acid in the presence 
of glacial acetic acid into the compound , C 18 H 20 O, a pale yellow 
liquid, h. p. 214 — 218°/12 111 m. , which does not give crystalline 
condensation products with hydroxylamine or semicarbazide, and 
by zinc chloride into the saturated hydrocarbon , C 18 H 20 , a colour- 
less liquid, b. p. 204— 208° 14 mm., d\* 1-028, njj 1*5770; the 
latter compound is identified as l-^-phenylethyl-l : 2 : 3 : 4-tetra- 

hydronaphthalene, ^ h) g, since it is con* 

verted by lead oxide at 020—650° into naphthalene and styrene 
contaminated with a little ethylbenzene. The behaviour of hydro- 
cinnamaldehyde is similar to that of cinnamaldehyde. 

Phenylacet aldehyde is hydrogenated to a mixture of phenyl- 
ethyl alcohol and ^-hydroxy- ^-diphenyln-btitane, 

CH 2 Ph *CH( OH )*CH 2 ’CH 2 Ph , 

colourless crystals, m p. 41°, b. p. 204 — 208°/10 mm. The latter 
compound is converted into the corresponding acetate, a liquid, 
b. p. about 200717 mm, the chloride, b. p. 102 — 193°/15 d™-* 
and the ketone , which could not be isolated in the completely 
homogeneous condition. It is converted by zinc chloride or by 
2iV-sulphuric acid at 260—280° into the unsaturated hydrocarbon , 
C* H t * b. p. 172 — 173°/9 mm., d? 1044, K 1-5944, which possibly 
contains small amounts of l-benzylhydrindene m addition 0 


aS-diphenyl-A*- or -A^-butene. , . , . 4l ,« n f 

Heptald^hyde Is hydrogenated at ^ ^ q an 

heptyl alcohol and hesylhcptylcarbinol C s H 1 1 |* CH i? r ?/n 
almost odourless, fairly mobile liquid, b. p. 153— loo j 
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corresponding acetate, b. p. 152— 155714 mm and the ,t.u 
b p. 150-155715 mm. are described)/ ’ d tbe Monde ’ 

Diprppenyl glycol does not combine with more than four atomic 
proportions of hydrogen even at 200° and is thereby converted 
into a mixture of the atereoisomenc octane-k-diols. The nossibilitv 
that the glycols are intermediate products in the formation $ 
the secondary alcohols described above appears therefore to be 

invalidated. jj ^ 

The Catalytic Reduction of some Nitriles. H Rtipv « n d 
E Hodel (//el, CMu A*a, 1923, 6, 86^-880; cf. Su™ and 
Gienz, this vol., i 100). -Experiments on the reduction of benzo- 
mtnle and phenylacetomtnle (benzyl cyanide) with hydrogen in 
presence of nickel have elucidated the mechanism of the reaction 
The reductions were carried out in cold aqueous alcoholic solution 
in presence of acetic acid and a large proportion of nickel catalyst 
about twice the weight of the nitrile. The first product of the 
reaction is the aldime, CHRINH, part of which is reduced further 
.to the primary amine, CH 2 R*NH 2 . Part of the aldime, however 
is hydrolysed to aldehyde and ammonia, and the former condenses 
with the primary amine to form the Schiff's base, CHRIN'CH R 
which is then reduced to secondary amine. The relative proportions 
of primary and secondary base formed depend on the ease with 
which- the aldime is hydrolysed into aldehyde and ammonia. When 
the reaction is carried out in presence of phcnylhydxazine, more 
primary base is formed, since the aldehyde condenses preferentially 
with the phenylhydrazine to form a phenylhydrazone, which is 
itself reduced to some extent to primary base and aniline. When 
25 g. of benzonitrile were reduced there were formed 3'2 g. of 
benzaldehyde, 4-6 g. of benzylamine. and 11-8 g. of dibenzylamine. 
In presence of phenylhydrazine, the products were 6*8 g. of benz- 
aldehyde (from the phenylhydrazone), 8*8 g. of benzylamine, 
1-5 g, of dibenzylamine, and 9-1 g. of aniline. Phenylhydrazine 
itself was found to be reduced rapidly to aniline and ammonia. 
Benzylideneaniline is reduced rapidly to benzylaniline. By the 
reduction of 40 g : of benzyl cyanide, 4-8 g. of 3-phenylethylamine, 
and 27-2 g. of di-P-phenyiethylamine were obtained, whereas in 
presence of phenylhydrazine there were formed 5-8 g. of primary 
and 2-4 g. of secondary amine from 20 g. of the nitrile. Benzylidene- 
hexylamine was readily reduced to benzylhexylamine, whereas 
phenylethylphenylethylfdeneamine, from phenylacetaldehyde and 
phenylethylamine, gave but a poor 'vie Id of secondary amine on 
account of the instability of the Schiffs base. E. H. R. 

Syntheses in the Fatty-aromatic Series. XIV. Homo- 
o-xylylene Bromide. Julius von Braun and Friedrich 
Zobel ( Ber 1923, 56, [R], 2142—2152; cf. A., 1916, i, 470).— 
The projected course of the preparation of homo-o-xylylene bromide 
is indicated by the scheme : OR‘CH.*C 6 H 4 -CH 2 -NH 2 
^ OR*CH 2 *C 6 H 4 -CH 2 *OH OR‘CH 2 -C 6 H 4 -OH 2 Br -> 

or : ch 2*c 6 h 4 -ch 2 ‘Cn 4- or*ch 2 *c 6 h 4 *ch 2 *co 2 h -> 

; rt _ ( ^^ H 2 ‘ c 6 H P CH 2 -C0 2 R' ^ OR , CH 2 'C 6 H 4 , CH a *CH 2 *OH 
jvH 2 Br‘C 6 H 4 -CH 2 -CH 2 Br. Complete success is achieved when R 
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is the ethyl, but not the methyl or phenyl, group. The tenden 
towards ring formation is greater with homo-o-xyly]c ne b ronj :9 
than with xylylene bromide ; numerous examples of its convert 6 
into cyclic compounds are cited. n 

w-Ethoxy-o-toluonitrilo, b. p. 122°/12 mm., is readily obtain a 
in almost theoretical yield by the action of alcoholic sodiJ 
ethoxide on o-cyanobenzyl bromide. It is easily reduced in d ec m 
hydronaphthalene solution at 130° to a mixture of the cont 
sponding primary and secondary bases, which are smooth] 
separable by fractional distillation. o-EtKoxymethylbenzvlamiJ 
OEt-CH 2 -C 6 H 4 -CH 2 -NH 2 (yield 40-52%), is a colourless )i q S 
b. p. 130°/12 mm. ( hydrochloride , leaflets, m. p. 152°; 
needles, m. p. 148°). Bis-o-ethoxymelkylbenzylamine, ’ ! 

[OEt-CH 2 -C 6 HpCH 2 l 2 NH, 

is a reddish-yellow, viscous liquid, b. p. 237°/12 mm. ; the picralt 
lias m. p. 93°. The non-crystalline benzoyl derivative is converted 
by fuming hydro bromic acid into the compound , 
(CH 2 BrC 6 H 4 ’CH 2 ) 2 NBr, 

a colourless, crystalline powder, m. p. 124°, in which the bromine 
atom is very mobile. •' 

o-Phenoxymethylbenzylamine is converted by nitrous acid in 
acetic acid solution into o -pkenoxymethylbenzyl alcohol, 
OPh , CH 2 *C 6 H 4 ‘CH 2 ‘OH, 

a colourless, crystalline mass, m. p. 50°, b. p. 216°/15 mm. The 
replacement of the hydroxy-group of the compound hy bromine 
without loss of the phenyl radicle is a matter of difficulty, but can 
be effected by cautious treatment of it with phosphorus tribromide 
in the presence of chloroform, whereby o-phenoxymethylbenzyl 
bromide , colourless crystals, m. p. 54°, is produced. This com- 
pound is converted by aqueous-alcoholic potassium cyanide 
solution into w-pkenofy-ololylacctonitrile , m. p. 78°, b. p. 
220°/17 mm., which is hydrolysed in alkaline solution to w-phnoxy- 
o-tolylacetic acid, m. p. 105°. Ethyl u-phenoxy-o-idylaeMt, 
b. p. 225715 mm., is prepared from the acid by means of 
ethyl alcohol and sulphuric acid ; it is reduced by sodium and 
alcohol to p-o -tdyldhyl alcohol, b. p. 120°/15 mm., the phenol- 
group being replaced by hydrogen during the reaction. 

[With O. Kuiin.] — Sodium u-phenoxy-o-tolyhicetate, lustrous 
leaflets, condenses with o-nitrobenzaldchyde in the presence of 
acetic anhydride to give the $ub$tM ce, 
OPh'CH 2 *C e H 4 *C(:CH*C 6 H 4 -NO 2 )*€0 2 H, small, 
pale yellow crystals, m. p. 152 — 153°, which B 
smoothly reduced by ferrous hydroxide and 
ammonia to the corresponding amino-acid, colour- 
less or yellow crystals, m. p. (for either form) 
142° after softening at 138°. The latter acid is 
transformed by successive treatment with nitrous acid and copper 
powder into pke n oxy m elh ylphenanthrenecarboxylic acid (annex « 
formula), pale yellow prisms, m. p. 201°. . f 

0 -Ethoxymetbyllx‘nzylamine is converted successively ^ 
o-ethoxymdhylbenzyl alcohol, a colourless liquid, b. p. 146 / 


OPh'CHo C0 2 H 

/\/\ 

I II J 
\/\/\ 

%/ 
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o-dhoxymdhylbenzyl bromide, a colourless liquid which could not 
be caused to crystalhse b. p. 1S8-I87V16 mm. ; 
acetonitrile, b. p. 150 /16 mm. ; w-ethoxy-o-tolylacetic acid a 
colouriess, very viscous liquid, b. p. 190J/16 mm., and ethyl ,-elLy. 
o-iolylaceMe, b. p. 156 /17 mm. Partial replacement of the 
cthoxyl grouf by hydrogen occurs during the reduction of the 
ester by sodium and alcohol but the mam product of the change 
is $-o-moxymethylphenylethyl alcohol , OEriCIL-C H -PH .ok 
an almost odourless liquid b. p. 140-152“/12 mm* The alcohol 
is converted by protracted treatment with fuming hydrobromic 
acid at 1UU mto o -homoxylylene bromide, long needles m u 53° 
b. p. 168710 mm., the geld being 60% of that theoretically possible’. 

iso Chroman, f' 6 H 4 <:^ 2 , b. p. 90°/12 mm., is normally 

formed as by-product during the reaction, but can be made the 
main product if the duration is sufficiently shortened; its con- 
stitution is deduced from its analysis and the absence of a hydroxyl 
! group, from its conversion into o-homoxylylene bromide by fuming 
hydrobromic acid, and its formation from the bromide by the 
action of water, or, preferably, of dilute potassium carbonate 
solution. 0 - Homoxylylene bromide is converted by potassium 
sulphide in aqueous -alcoholic solution into thiokochroman, 


CA< 


,CH 2 *S 
‘CH 2 *CH,> 


b. p. 128 — 130 o /13 mm., which could not be 


obtained quite free from the corresponding oxygen compound; 
the additive compound with mercuric chloride, C 9 H 10 S,HgCL a 
colourless powder, m. p. 201°, and the metkiodide , (bJEJS, 
colourless leaflets, m. p. 123°, are described. 

Ethyl sodiomalonate and o-homoxylylene bromide give ethyl 
1:2:3: l-tdrahydronaphthalene-2 : 2-dicarborylate 
c „ /CH 


ft 4 oh 2 -ch 2 


a colourless, odourless liquid, b. p. 180°/13 mm., which is hydrolysed 
to 1:2:3: 4 -tetrahydrona phthale ne-2 : 2-di carboxylic acid, a colour- 
less, crystalline powder, m. p. 176° (decomp.); the acid is trans- 
formed by loss oi carbon dioxide into 1:2:3: 4-tetrahydronaphth- 
alene-2-carboxylic acid, m. p. 97—98°. 

■ o-Homoxylylene bromide is converted by a solution of dimethyl- 
amine in benzene into the very hygroscopic N -dimethyltetrahydro- 

koquinolimum bromide , C 6 1I 4 <C^’^ 2 ^ ^Me a Br j s identified by 

CH 2 *CH 2 

Conversion through the chloride into the previously described chloro- 
platmate, m. p. 230°. 

j fi-o-Tolyhthyl bromide, a colourless liquid, b. p. 112 — 115°/16 mm., 
^ prepared by the action of fuming hydrobromic acid on p-o-tolyl- 
fel alcohol at 120° ; it is readily converted by bromine at 125 — 
Mb into a mixture of dibrominated substances including o-homo- 
gylylene bromide, but the preparation of the latter in this manner 
xr n°^ a PP ear be practicable. , 

^-hhenyltetrahy dr oi&oqui noline, a colourless, odourless liquid, 
V °L. CSXIV. i. u u 
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b. p. 198°/16 mm., is prepared in almost quantitative yield by the 
action of an excess of aniline on o-homoxylylene bromide; ^ 
non-crystalline hydrochloride, the cMoropUUinate, and the pierce 
yeUow leaflets, m. p. 120°, are described. H. W. ’ 

The Catalytic Reduction of a- and p-Naphthonitrile. 5 

Rupe and F. Becherer (Helv. Chim. Acta, 1923, 6, 880— 892). J 
The catalytic reduction of the naphthonitriles follows the same 
general course as that of other nitriles (this vol, i, 1199). At the 
normal dilution (30 g. in 370 c.c. of mixed solvent), the products 
obtained from 30 g. of oc-naphthonitrile were 4-5 g. of a-naphth- 
aldehyde, 1-2 g. of a-naphthylmethylamine, and 15 g. 0 f di-«. 
naphthylmethylamine, a-NaphlhylmethyUtmine is a, pale yellow oil 
which fumes in air, b. p. 162 — 164°, at 12 mm.; its hydrochloride 
forms colourless leaflets. Di-ct-naphlhylmelhylamine forms yellow, 
spherical crystal aggregates, m. p. 62°, decomposing when <&! 
tilled. Its salts are very sparingly soluble, and the nitrate can 
be used for the gravimetric estimation of nitric acid (cf. this vol., 
ii, 677). When the reduction is carried out at about twice the 
above dilution, naphthaldehyde is not formed, but a considerable 
quantity of a-naphthylcarbinol is obtained. The reduction of 
p-naphthonitrile does not go to completion, only about 70% of 
the theoretical quantity of hydrogen being absorbed. The cause 
of this was found to be the sparing solubility of the Schi Iff s base 
formed by condensation of ^-naphthaldehyde with the primary 
amine ; the Schiff s base was precipitated from solution and escaped 
further reduction. The products of reduction of 50 g. of p-naphtho. 
nitrile were 5-4 g. of di-p-naphthylmethylamine, 25*0 g. of Schifis 
base, and 7*5 g. of fi-naphthylc&rbinol. $-NaphlhylmethyU$- napk- 
thylideneamine, crystallises in lustrous scales, 

m p 175°. Di -^naphthylmethylamine crystallises in spherical 
aggregates of needles, m. p. 80°. Its salts are very sparingly 
soluble. K H * R * 


Action of Heat on the Acids obtained from French and 
Ame rican Resins by Crystallisation. E. Knecht (J. Soc, 
Dyers and Col., 1923, 39, 338-340).— The author’s previous con- 
clusion that resin consists mainly of anhydrides (Knecht and 
Hibbert, A., 1919, i, 338) of the formula (CjoHmOJjO 18 defe " detl 
and additional evidence adduced in favour of this contents 
/- and d-Acids of m. p. 161° obtained from the resins by repeated 
recrystallisation and further purification were heated in a cumm 
carbon dioxide. The presence of water in the cool parts of J 
tube was evident when the temperature had reached 4o , if 
about half of both d- and f- acids was found to have mc Kd. l^ 
indefinite melting points of resin acids is therefore ascribe^ ^ 
formation of anhydrides. 


Higher Terpene Compounds. XIIL The Effwt 
Tempo ratureeon the Pine Ream Acids. L. Bmtcka 

f m 4 -j- iaoQ A — ft: 


of Knecht and Hibbert that when resin amds f rom J 
French resins are heated for some hours at 18U 
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carbon dioxide they are converted into anhydrides (A 191 q i qqs\ 
does not accord mth the observation of Ruzieka and ft ffi 
by distillation of colophony, involving heating at 250—260° for 
four hours, the resin acids themselves are obtained with no trace 
of anhydride (A., 1922, i, 547). Repetition of Knecht and Hibbert’s 
experiment with pure abietic acid showed that no anhydride 
formation occurred. When abietic acid was heated at 300° for 
eight hours decomposition took place, resulting in the formation 
of 0-28 mol. of water, 0*21 mob of carbon dioxide, 0-06 mol of 
carbon monoxide, 0-05 mol. of methane, and 0*02 mol. of hydrogen 
per mol. of abietic acid. The residue consisted of hydrocarbons and 
a mixture of acidic substances evidently formed by loss of hydrogen 
or of methane from abietic acid. The hydrocarbons were a mixture 
of abietene and abietin, C 19 H 28 . In all probability 

anhydride formation takes place to some extent when abietic 
acid is heated above 250°. The anhydride cannot be distilled 
but decomposes according to the equation (C 19 H^C0) 2 0 -> 
( 19H28 +^i»^ 30+CO + CO 2 . This is by no means the only reaction 
occurring, for the quantity of abietene formed exceeds the abietin, 
as it does in the distillation of American colophony. The decom- 
position of d-pimaric acid, from French colophony, when heated 
at 300°, appears to take a similar course, but the products have 
not been identified. e. jj r 


Iodo-derivatives of p-Hydroxybenzoic Acid. P. Brenans 
ind C. Prost ( Compt . rend., 1923, 177, 768—' 770).— 3-IodoA-hydr- 
jxybenzoic add (m. p. 173°, decomposing at about 200°), was pre- 
pared from 3 -amino -4- hydroxy benzoic acid. The new acid forms 
m acetyl derivative, m. p. 172°, and is converted by a mixture 
rf ethyl alcohol and sulphuric acid into the ethyl ester (m. p. 117°) 
soluble iii sodium carbonate and decomposing barium carbonate. 
1 : 5-Di-iodoA-hydroxybenzmc add (subliming and decomposing at 
130° without melting) was obtained by the action of iodine, in 
oresence of alcohol and mercuric oxide on the above iodo-acid 
)r on p - hydro xybenzoie acid, a little 2:4: 6-tri-iodophenol also 
ieing produced. The di-iodo-aeid forms an acetyl derivative, 
n. p. 225°, and is converted by alcohol and sulphuric acid into 
he ethyl ester, m. p. 123°, which decomposes barium carbonate 
md dissolves in aqueous sodium carbonate. E. E. T. 


Derivatives of Nitro-opianic Acid. Rudolf Wegscheider 
md Noe L. Muller (Annaten, 1923, 433, 33— 48).— The action 
>f acetyl nitrate on opianie acid in cold acetic anhydride solution 
jives nitro- opianie anhydride, nitro-opianic acid nitrate, small, 
olourless, glistening, prismatic needles, m. p. 108 — 109°, and 
litro- opianie acid acetate. The action of boiling methyl alcohol 
oi the nitrate, or of boiling methyl-alcoholic hydrogen chloride on 
he acetate, gives methyl ^-nitro-opianate. The acetate is also 
ormed by heating opianie acid (4 parts), sodium acetate (4 parts), 
nd acetic anhydride (10 parts) (Leibermann and Kleemann, A., 
387, 47), but if the following proportions are taken, 2 parts, 3 
'arts, and 10 parts, respectively, and the mixture is heated at 
75° for six hours, the product is an intensely yellow sodium salt, 

uu 2 
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which explodes on heating. This has probably a quinonoid stru c 
tore ; it is converted by means of glacial acetic acid or hydrochloric 
acid into nitromethylnoropianic acid acetate , small, iridescent leaflets 
m. p. 204—205°, the yellow silver salt of which is converted by 
contact with cold methyl iodide into nitro-opianic acid acetate 
Nitromethylnoropianic acid reacts with boiling acetyl chloride to 
give acetylnitromelkyhwropianic acid acetate, glistening leaflets 
(monoclinic, von Lang), m. p. 145 — 146°, the reverse change being 
effected by the action of boiling 0*ltf -potassium hydroxide solution 
This acetate is converted by boiling with water into nitromethyh 
noropianic acid acetate. Methyl n-nitro-opianate diacetate (mono 
clinic, von Lang) (Wegscheider and Muller, A , 1908, i, 896) is con- 
verted by the action of warm ethyl-alcoholic hydrogen chloride 
or of warm benzene-alcoholic sodium ethoxide, into ethyl ^-nitro- 

GH/OFtVO °P ianate - The latter > which need not be 
u Isolated, is converted by means of an excess 

NO/ | CO of sodium ethoxide into the ty-ethyl ester 

I l()Et (annexed formula) (short, white needles, m. p 

rw 87—89°) of ^nitroA-methoxy^-etkoxyphthalA- 

UMe aldchydic acid , m. p. 174—175° {ty.mlhyl 

ester, felted white needles, m. p. 123°). The i^ethyl ester is 
obtained from the acid by boiling it with ethyl- alcoholic hydrogen 
chloride. The aldchydic acid is converted by the action of boiling, 
fuming hydrochloric acid into nitromethylnoropianic acid; the 
reverse change is brought about by keeping the pale sulphur- 
yellow silver salt of nitromethylnoropianic acid in contact with 
ethyl-alcoholic ethyl iodide, but if a benzene solution of methyl 
iodide is used, the product is methyl n-nitromethylnoropiamk, 
glistening, yellow needles, m. p. 136—139°. The corresponding 
[p-methyl ester, large, colourless tablets, m. p. 177 — 178°, is obtained 
by keeping a methyl-alcoholic solution of the acid, saturated with 
hydrogen chloride. The egg-yellow potassium, scarlet dipotmium, 
and greenish-yellow, explosive disilver salts of nitromethylnor- 
opianic acid are described. W. S. N. 

Ring-chain Tautomerism. VIII. The Effect of the cyclo- 
Hexane Nucleus on the Carbon Tetrahedral Angle. Ebic 
William Lanfear and Jocelyn Field Thorpe' (T., 1923. 123, 
2865—2870). 

Succinylflorescein and its Derivatives. Sidney Biggs and 
Frank Geo. Pope (T., 1923, 123, 2934-2943). 

The Number of Atoms in Ring II of the Molecules of 
Cholesterol and Bile Acids. A. Win da us, A. Rose nbach and 
Th Riemann (Z. physiol. Chem ., 1923, 130, 113—125). King 


/ 


0 ;:; > 


(2) of the cholesterol molecule (annexed 
formulae) may contain five or six carbon atoms. 
By successive oxidation of cholesterol a tn ^ 
acid, CocH^Og, is obtained, and this acid loses 
molecule ofcarbon dioxide and one of water 
the monobasic acid, C^H^Og, of wbc ( ^ 
represents the ’methyl ester. This acid on oxidation y 
tribasic acid, C^O. (Windaus, A., 1912, 449), 


/vL 

! II) I (2) i 
\/\/ 


which, 
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assuming a five-membered ring, would have the formula (I) 
When this tnW aeid is heated at 215“ for thirty minutes' 
» ketornc acid , , C^HjgO,, is formed, and when this ketonio acid 
is oxidised a tnbasic act d, C,gH 8g 0 6 , m. p. 180—185°, is obtained 
(trimethyl ester, needles, m. p. 74°). This acid loses carbon dioxide 
when boiled in acetic acid containing hydrochloric acid- it is there 
fore a derivative of malonic acid. If ring II in cholesterol were 
six-membered it would not be possible for this substance to be a 
malonic acid derivative. The mid formed on heating the acid 
CsAA has the formula C^.O,, needles, m. p. 210° (anhydride, 
leaflets, m p. 124 ). J o he monobasic acid, C 24 H, 0 ().„ forms a methyl 
ester, needles, m. p. 65 , difficult to hydrolyse, and the monobasic 
acid, C^HggOj, also forms a methyl ester, prisms, m. p. 70°, but this 
is easily hydrolysed. From this fact it is considered that formula 


n 2 

H 2 

H/Nk . . .1 

H>\ >... ) C « H « 
co,h\/„ ’ 

h/\h . . ., 

H>! H . . ,} C H [f 2S 

C0,H^\/ 

‘ /\ 

2 /ch 2 -co 2 ii 

co 2 h 

tS 

O 

t 

o 

(I.) 

(ii.) 


(II) represents the most probable constitution of the acid C^HggOg. 
This is confirmed by the fact that oxidation of the methyl ester of 
the acid C 24 H 40 O 3 , which has the formula 
(III), needles, m. p. 65°, results in forma- 
u / \JI , tion of the monomethyl ester of the tri- 

ll^ H ’ * * C 14 H 28 car J ) °xylic acid C^H^Og, ra. p. 189°, 
ou\/ * * ' which on distillation in a high vacuum 

\ 2 I;C0 2 Mc (HI.) yields the acid, itself (semi- 

\ /CH 2 carbazone, m. p. 226°). The acid C M H 40 O 3 , 

CO m. p. 147°, when dissolved in acetic acid 

and treated with zinc amalgam and hydro- 
chloric acid, is reduced to form an acid , C 24 H 42 0 2 , leaflets, in. p. 
156°, which is also formed when the lactone obtained by oxidation 
)f the acid C 24 H 40 O 3 is reduced by Clemmensen’s method. The 
rnthyl ester of this acid, melts at 56°, and forms leaflets 

irith a nacreous lustre. W. O. K. 


Bile Acids. XVI. Biliobanic Acid. Heinrich Wieland 
md Lew Fukelman (Z. physiol. Chan., 1923, 130, 144—151).— 


CH 2 


ch 3 

H0 a c/ \ H 


HOjC 7 

CO CH . . 

;}c m h 

19 -C° 2 H H0)C c H 

,/\/ 


\/ 

\H 2 C-CH a 

(i.) 

H0 2 C C— CH, 

CO CH CO 


CO CH CO 

\/\/ 


\/\/ 

CH a CH a 


Ctt, CH a . 


;\0 1(1 K 18 -CO a H 

(II.) 


liliobanic acid, C m H m O„ obtained from cholic acid on oxidation 



i. 1206 


ABSTRACTS OF CHEMICAL PAPERS. 


with bromine in alkaline solution, appears to have the formula (ft 

B cryateUise* in long, skndw 
,\ U « needles, sometuties rhombohedrn 

HOjC/ P™ 1118 ' m - P; MS 0 , [a]jf,— 27'2° t 

• -in ti .rn m fonnsasafmmKdt.fi^w 

}C 10 H ;s C0 2 H di ^ thyl ester, _ Cjs § 3 X long 


H . . 

H. 


\/ 

C— 


CH^| 

nj/ 

CH 

\ / 

CH, 


(HI.) 


CO 


needles, m. p. 180—187°, and * n 
oxime, C» 4 H 35 0 7 N, needles, m n 

196°. further oxidation 

imcihanic acid, (II), C* H O 
long needles, m. p. 3bM)if 
which is very stable towards 
oxidising agents. This tribasic 
acid is also obtained by direct 
oxidation of cholic acid with 
fuming nitric acid. tsoCilianic acid, when treated with concentrated 
sulphuric acid, yields an unsaturated acid , C^^O;, m. p. 32(}_ 
321°, to which the annexed formula (III) is assigned/' W. 0. K 

Bile Acids. XVII. isoDeoxycholic Acid. Heinrich Wie- 
land, Ernst Honold, and Jos£ Pascual-Vila ( Z . physiol. Chm 
1923, 130, 326 — 337). — Ethyl cholate dissolved in ether and treated 
with carbonyl chloride yields a chloro-carbonyl ester, 
COa*0-Cs£ 38 0 2 -C0 2 Et, 

m. p. 140 — 141° (decomp.). When fused, this compound loses 
carbon dioxide and S-ckloro-l ; 13 -dihydrozuckolanic acid 

c^oa 

colourless needles, m. p. 196 — 107 , is formed ; this may be converted 
by sodium in amyl -alcoholic solution into the unsaturated 7 : 13-di- 
hydroxychdenic acid , C 24 H 38 0 4 , compact, glistening prisms, m. p. 
216 — 217°. This compound is dimorphous, also forming slender 
needles, ra. p. 181 °, and it is reduced in acetic acid solution by hydro- 
gen in presence of palladium to form $-\sodeoxychdic acid (7 : 13 $- 
^ rT hydroxyckdenic acid), slender 

needles, m. p. 226—227°. Oxida- 
tion of this acid with chromic 
acid results in the formation of 
diketocholanic acid, m. p. 171— 
172° (ethyl ester, m. p. 149- 
151°). When this acid is oxidised 
by fuming nitric acid, 
choloidanic acid (annexed for- 
mula), C m H 39 O 10 , is obtained, 
fine needles, m. p. 
(decomp. ), whilst on oxidation with potassium permanganate, 
the first product is deoxybilianic acid , C^Hj^Oj, which on further 
oxidation yields p-wocholoidanic acid. Shthyl cMorocarbonylamy- 
cholate, from methyl deoxycholate and carbonyl chloride, forms 
needles, m. p. 137—138° (decomp.), whilst the corresponding deriv- 
ative of ethyl deoxycholate melts at 114° (decomp.). 
Z’Ckloro-l’hydroxychdlaU, colourless needles, m. p. I- 1 " 1 ’ 


13 \ 

HO,C u "CH. 

CH 10 CH. 

/‘\/ 

4 CH 7 C0 3 H 

\./\, 
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results from heating methyl chlorocarbonyldeoxycholate The 
chbrocarbonyl ester of cholesterol melts at 117—118°, and decom- 
poses to form cholesteryl chloride, m. p. 86—90°. The chloro- 
carbonyl esters dissolved in ether, benzene, or ethyl acetate on 
treatment with ammonia yield the corresponding urethanes— that 
of methyl cholate, fine felted needles, m. p. 142° {methyl phenetidine- 
urethanc cholate, needles, m. p. 172 173°) ; of methyl deoxycholate, 
m. p< 150 — 151°, and that of cholesterol, long needles, m. p. 217° 

W. 0. K. 


The Synthesis of Haemotricarboxylic Acid and a Hsemotetra- 
carboxylic Acid. William Kusteb [with A. Hugel] (Z. physiol 
CKm., 1923, 130, 1—23).— Ethyl cyanomethylsuccinate,b. p. 167— 
l68°/25 mm., prepared by the condensation of ethyl bromoacetate 
with ethyl cyanoacetate in alcoholic solution in presence of sodium 
ethoxide, reacts with ethyl p-iodopropionate or ethyl p-chloropro- 
pionate in presence of sodium ethoxide to yield ethyl y-cyanopentane- 
xyh-tricarboxylate , a colourless, viscid oil, b. p. 208°/28 mm. When 
heated at 130 — 135° with alcohol containing sulphuric acid, ethyl 
penUme-cLyyS'tetracarboxylale is obtained, a colourless, viscid liquid, 
b. p. 222°/12 mm., and from this ester on hydrolysis there are 
obtained two pentane- v.yh-lricarboxylic acids ( hwmotricarboxylic 
acids). One has m. p. 177°, the other in. p. 140 — 141°; they are 
presumably the cis- and 2ra?w-forms, and are also obtained directly 
from the cyano-derivative by boiling it with dilute sulphuric acid. 


Attempts to resolve these acids through their brucine salts were 
unsuccessful. The following brucine salts of the acid, m. p. 177°, 
were obtained : (C^HggO^^CgH^Og^I^O, long, prismatic needles, 
m. p, 154 — 156°, [a]p —29-5° (c=2*5% in water); 

(0bH 26 O 4 N 2 ) 3 ,C 8 H 12 O 6 ,4H 2 O, 

thin, prismatic needles, m. p. 148—151°, [a)™ —30*97 (c=10% 
in water), and of the acid, m. p. 140—141°, the brucine salt 
(C 25 H 26 0 4 N 2 ) 2 ,C.H 12 0 6 , [a)S -20*31° to -26*04° (c =2*5-3% in 
water). The product of the bromination with phosphorus and bromine 
of the acid, m. p. 177°, is a mixture. If this mixture is hydrolysed 
with sodium hydroxide in presence of copper, an unsaturatcd tri- 
carboxylic acid, te-pentene- <xyB4ricarboxylic acid, may be isolated. 
This substance forms fine, prismatic needles, m. p. 112°, soluble 
in water, alcohol, ether, or acetic acid {silver salt, C 8 H 7 0 6 Ag 3 ). 
A diethyl ester, C 1S ,H 18 0 6 , b. p. 206°/20 mm., is formed on boiling 
with absolute alcohol containing sulphuric acid, and on reduction 
of the acid with 2% sodium amalgam, the hsemotricarboxylic acid, 
m. p. 176 — 177°, was again obtained. In addition to this acid, 
a syrup was obtained, yielding an acid, isolated as the calcium salt, 
(OgH 7 0 7 ) 2 Ca 3 , and silver salt, (C 8 H 7 0 7 Ag 3 ), and on reduction a 
new salt , C 8 H 9 0 7 Ag 3 , was also obtained. 

Similarly, when the acid, m. p. 140 — 141°, is brominated an 
isomeric unsaturated acid , C 8 H l0 O 6 , rosettes of needles, m. p. 114° 
{silver salt, C 8 H 7 0«Ago), may be obtained from the product. This 
forms a diethyl ester, C 12 H 18 0 6 , b. p. 199-201715 mm From 
another fraction of the bromination product, when it is boiled with 
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40% potassium hydroxide solution, an acid is obtained 
the calcium salt, (C 8 H 7 0 7 ) a Cfiu> and the silver salt, CgH-O'Afr^ 
on reduction a calcium salt, (U 8 H B 0 7 ) 2 Ca 3 . ^ an '^ 

Condensation of ethyl cyanotncarballylate with ethyl ‘ 
propionate results in the formation of ethyl y-cyanopentanp .n 
tetracarboxylate , colourless oil, b. p. 227 — 228°/8 — 10 mm., and tV* 
when hydrolysed with concentrated hydrochloric acid vi 1 1 
pentane- x$yc-tetmcarboxylic acid ( haem ot dracarboxyli c acid) Lr?? 
prismatic needles, m. p. 148° (silver salt, C 8 H 8 0 8 Ag 4 ; copper it 
CqH 8 0 8 Cu 4 , emerald-green precipitate ; barium salt, [C 9 H 0 1 r 4 
The anhydride, C fl H 10 O 7 , was obtained on treatment of the' acid Jit 
acetyl chloride. It forms a white powder, m. p. 220—221° v 
pure product other than this haemotetracarboxylie acid was obtain A 
from the hydrolysis mixture. yy q ^ 

Production of Benzaldehyde and Benzoic Acid. Carbidv 

and Carbon Chemicals Corporation (Brit. Pat. 197319) —4 
high yield of benzaldehyde or benzoic acid, or a mixture of the two 
is obtained by the interaction of molecular oxygen (e.g., air, oxvseni 
and dibenzyl, at a temperature of from 150° to 204°, in the absence 
of a catalyst. W. T. K. B 

Substitution in Vicinal Trisubstituted Benzene Derivatives 
II. William Davies and Leon Rubenstein (T 1903 yyj, 
2839—2852). 

The Solubility of the Hydroxybenzaldehydes and the 
Hydroxytolualdehydes Nevil Vincent Sidgwtck and Ebic 
Newmarch Aixott {T., 1923, 123, 2819—2826). 

Benzopolymethylene Compounds. X. Oxidation of A^Di* 
hydronaphthalene by Ozone. Julius von Braun and Fried- 
rich Zobel (Ber., 1923, 56 , [B], 2 1 39 — 2142). — A^Dihydro- 
naphthalene (cf. von Braun and Kirschbaum, A., 1920, i, 407) is 
readily oxidised to (i-o-aldehydophenylpropaldehyde, 
CHO-C 6 H 4 -CH 2 -CH 2 -CHO, 

which is converted by dilute sulphuric acid into indene -2 -aldehyde, 
C $ H 4 <^>C*CHO. This is the first member of the indene 

series to be isolated which has a reactive group situated on the 
five-membered ring. 

A 1 -Dihydronaphthalene dissolved in glacial acetic acid is treated 
with ozone and the di-ozonide decomposed by means of zinc dust. 
The product on distillation yields a resinous residue and $-o-die- 
hydophcnylpropaldehyde, a colourless liquid, b. p. 153°/13 mm., 
d\* M42, 1*503, which becomes somewhat discoloured, but not 

otherwise appreciably altered when preserved. It does not readily 
yield crystalline derivatives with the customary reagents for alde- 
hydes, but with aniline it gives the dianil t C^HjqNj, pale yellow 
crystals, m. p. 154°. It is oxidised by permanganate in ^alkaline 
suspension to o-carboxyphenylpropiomc acid, m. p. 166 . 1 15 
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reduced by aluminium amalgam in the presence of moist ether to 
y .o-hydroxymdhylphenyl-n-propyl alcohol , 

OH*CH 2 *C 6 H 4 ‘CH 2 *CH 2 'CH 2 *OH, 

a very viscous, pale yellow liquid, b. p. about 186°/13 mm., which 
during distillation, suffers partial, intramolecular loss of water with 
production of AMihydronaphthalene. The aldehyde is converted 
by warm, dilute sulphuric acid (10%) into resinous products ( ?) 
indene and %ndene-2-Mehyde. The yield of the latter is nearly 
50% of that theoretically possible. It crystallises in colourless 
needles, m. p. 50 51 , which decompose rapidly when preserved. 
It is relatively stable towards acids, but very sensitive towards 
alkalis. The following derivatives are described : the anil , yellow 
leaflets, m. p. 99 , the p -tolil } m. p. 122° j the oxime, colourless 
needles, m. p. 125 — 127® ; the semicarbazone , m. p. 237°. It does 
not yield a well-crystallised derivative with phenyl hydrazine or 
diphenylmethanedimethyldihydrazine. ” H. W. 

3 : 4-Dimethylc^k>pentan-l-one. Franz Faltls and Her- 
mann Wagner (Amialen, 1923, 433, 103— 112).— 3 : 4-Dimethyl 
cyriopentan-l-one may be encountered as a product of the oxida- 
tion of hydrobixin ; the ketone, which has never been described, 
has therefore been synthesised. 

The action of a 15% solution of sodium iodide in acetone, at 100°, 
on p-bromobutyric acid, gives [3-iodobutyric acid, which has m. p. 
32° (coit . ) (cf. Marx, Diss., Freiburg i. B., 1881). A mixture of 
p-iodobutync acid and two-thirds its weight of crotonic acid is 
heated at 110°, finally at 135 — 140°, with copper powder and ground 
pumice ; the products of this reaction are two forms of pp '-dimethyl 
adipic acid , (a) monoclinic leaflets, m.jx 133° (corr.), (b) snow-white, 
microcrystalline crusts, m. p. 104—105° (corr.), sinters 102°. From 
each acid a ketone is obtained by heating with acetic anhydride. 
The acid, m. p. 133°, gives a ketone , of which the semicarbazone 
forms colourless, slender, glistening needles, m. p. 175*5 — 176° 
(corr.), sinters and partly decomp. 171°; the semicarbazone. of the 
ketone from the acid, m. p. 104—105°, forms long, flat, lustrous 
meedles, m. p. 201 — 202° (corr.) (decomp.), sinters 195°. 

W. S. N. 

Condensation Products of Hemipinic Anhydride with 
| Phenol Ethers and their Conversion into Anthracene Deriv- 
atives. A. Bistrzycki and K. Kraver (Helv. Chim. Acta , 1923, 
6, 750—770). — It was shown by Bistrzycki and Zen-Ri}ffinen (A., 
1920, i, 436) that a number of phenylphthalide derivatives, including 
3-p-hydroxyphenylmeconine, 3-p-methoxyphenylmeeoninc, and 
similar substances, cannot be reduced to the corresponding diphenyl- 
methane derivative. It was suspected that reduction was hindered 
pr prevented by the para-methoxy-group present in all these 
Compounds, and this idea has now been confirmed by the pre- 
paration of a number of ^-meconine derivatives having the 
para-position free. These compounds, which were obtained by 
condensing hemipinic anhydride with o- and # m-tolyl methyl 

u u 2 
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ethers and with veratrol and reducing the ketonic acids t 
the phthalides, can be readily reduced to the diphenyln^. 10 
derivatives, ne 

4' : 5 : Q-Trimeihoxy-Z f -tneihylbenzophenon^2-carboxylic add k 
tained by condensing hemipinic anhydride with o-tolyl Yh ,, 
ether by means of aluminium chloride, forms colourless, six-aid d 
prisms, m. p. 218—219-5°. Its constitution follows from the work 
of Bistrzycki and de Schepper on the condensation of hembini 
anhydride with anisole (A., 1899, i, 151). Reduction of the cY 
pound with zinc and hydrochloric acid 
in acetic acid solution gives 6'-» * 


OMe, 


OMe 

/VCHx/X, 


k/ x co° \ 


v |Me toiyl-ip-meconine (annexed formula), form! 
'OMe ing star-shaped aggregates of * 


OMe' 


0 


./\CH a 

OMe 


^ m.p. 128-5 — 129-5°. Reduction of this co m . 

pound, or of the ketone, with finerzinc produces 4 ' : 5 : Q-trimethoxy-y. 
methyldiphenylmethane- 2 -carboxylic acid , crystallising in fine needles 
m. p. 129 — 130°. When this is dissolved in cold concentrated 
y\ sulphuric acid it is rapidly converted in. 

< Y ]OMe to 3 : 7 : %4rimdhoxy-2.methyl-\Q-antkm 

A jMe (annexed formula), which crystallises in 
bunches of colourless needles, m. n. 
204 — 205°. This compound has no 

tendency to pass into the anthranol form, but by acetylation 
it gives IQ-aceioxy-Z : 7 : S4n7ndkoxy-2-methyla7ithrace7ie, forming 
microscopic, yellow needles, m. p. 140°. Oxidation of the antbone 
with chromic acid gives 3:7: Sdrimethoxy^wethyfanthraqumni, 
yellow needles, m. p. 218°, which, when demethylated with alu- 
minium chloride, gives 3:7: $4rihydroxy-2-mdhyfanlhraqumnp, 
reddish-brown needles, m, p. 318 — 320°. When distilled with zinc 
dust, this gives 2-methylanthriquinone, which confirms the constitu- 
tion of the anthrone given above ; the alternative form of ring 
closure would give a 1-methylanthraquinone derivative. The con- 
stitution of the trihydroxymethylanthraquinone is also confirmed 
by its absorption spectrum, which, being very similar to that of 
flavopurpurin, confirms the methylflavopurpurm formula. 3:7:8- 
Triacetoxy-2-methylanthraquinone forms yellow needles, m. p. 
204 — 205 . 

4' : 5 : Q-TrimpJhoxy-2'-metkylbenzophenone-2-carboxylic add, from 
hemipinic anhydride and m-tolyl methyl ether, has m. p. 1G7 — 169 c f 
and forms a white, amorphous silver salt, sensitive to light 
(y'-Methoxy-o4olyl-4r~mecotUne crystallises in fine, white needles, 
m. p. 124 — 125°, and 4' : 5 : ^tnmdh^^’meihyldipkenylmeiMnt- 
2 -carboxylic acid forms colourless, prismatic needles, m. p. 136-y 
138°, softening from 130°. From this was obtained 3:7:8-fo- 
mdhoxy-l-methyl-XQ-anthrone, colourless needles, m. p- 163— 164 , 
which on acetylation gives lQ-acetoxy-Z : 7 : Sdrirndhoxy-bmeW' 
anthracene , yellow needles, m. p. 120°. Oxidation of the antnrone 
gives 3 : 7 : Sdrimelhoxy^-methylanthraquinone, yellow needles, m-P- 
197°, giving by demethylation 3:7: S-trihydroxy-bmmyia 
quinone , very small, brown needles, m. p. above 330 - , 

Hemipinic acid was condensed with veratrole by Ben ey 
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^ei^mann (T., 1908,-93, 436), whose result* are confirmed. Reduc- 
w ' tion of the condensation product gives 

OMe 5' : Q'-dimdJmyphenyl^-mecmine (annexed 


OMe, 


/ 


a ®, 5 :o 'dimdlmypfienyl'\p-mewMne (annexed 

v i ,OMe formula), colourless, microscopic needles, 
OMe m. n. 132-5— 133 5°. and 3' : 4' : 5 : Ueim- 


U uiue 

OMe m. p. 132-5—133-5°, and 3' : 4' : 5 : Metra- 
methoxydiphenyfaietham-^carboxylic add , 
colourless, microscopic needles, m. p. 145—147°. 1:2:6: 1-Tetra- 
ndhoxy-lO-anthrone forms yellow, prismatic needles, m. p. 174 — 175°, 

1 id \0-acetoxyd : 2 : 6 : 7 detramethoxyanthracem forms yellow, stellate 
aLreeates of leaflets, m. p. 183—184°. The tetramethoxyanthra- 
nuinone obtained by Bentley and Weizraann (loc. cit.) when 
demethylated gives 1:2:6: 7 4etrahydroxyanthraquinone, brownish- 
orange needles, m. p. above 330°. E. H. R. 

Spirans. VIII. Dibenzylindandione and the Constitution 
of Coloured Anhydroindandiones. Dan Radulescu and 
T Tanasescu (Bui Soc . Stiinte Cluj, 1922, 1, 185—191; from 
Ohm. Mr., 1923, in! 137-138; d. A 1913, i, 37).— It has been 
shown (loc. cit.) that the spiran I is hydrolysed by an alkali to 
the acid II from which the spiran, I, can again be obtained by 
elimination of water. The coloured anhydro- derivatives III and 
TV behave differently. They give an intense blue coloration with 


«a<S> c <S? c * h - 

(!•) 

c s h 4 < C c°>c^>c 8 h 4 

c.h.<J? c< S >ca 

(III.) 




CH/ 


{II.) 


c < h 4 <^>o<co> c * h * 

O.H ( <i>C^ 


0. 


,H 1 <S>C=C<g2> C0 

n 

C-> 

'CO' 


(V.)C 8 H 4 <4>C<®^>C,H 


(IV.) 

P tt / CO'v^n/CHjPh 


(VI.) 


'6 n 4 


VII. 


m-cir^ CH 2 Ph 


C0<^*>C=C< CH ; Ph 


✓CH,Ph 


(VIII.) 


alkali hydroxides. The structural analogy of the two taf^Both 
Is shown by the similarity of their absorption spectra. Both 
compounds give acids of the same formu a, , ^ m 2 +y l p’ ( .,omDOund 
by fission at the dotted line. The tund obtained torn the 
IV does not apparently yield the spiran again on . Myta 
but a compound of different properties having J h ® 
indicated by formula V. The authors syn ( a tter 

VI, which by hydrolysis yields the compoun • f orm . 
is very similar to II, but on dehydration yields > VDL 
Wion of a lactone ring is to he ejected mthis c n results jn 

grounds. In the case of the acid 11, lacwne . . fi ie 

p ring with seven carbon atoms which by rearrangeme ^ 
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more stable system I. The compound VI, like the dialfoi 
indandiones, does nof'give ketone reactions and yields with gtr 0 m 
sulphuric acid anhydro-compounds analogous to III and IV. g 

2 : 2-Dib€n2ylindandione (VI) is obtained from the reaction of 
sodium ethoxide (2 mols.) with diketohydrindene (1 mo ] j 
benzyl chloride (2 mols.). It forms needles, m. p. 158—158-5° 
By treatment with potassium hydroxide and subsequent acidi% 
ation, ^Mphenylpropanephihaloylic acid (VII) is obtained as an 
amorphous, transparent mass. Dehydration of the last compound 
gives the keiodaciom (VIII) which forms snow-white, silky crystals 
with m. p. 131°. G. W. R, ' 

Products of the Destructive Distillation of Sodium Anthra- 
quinone-1- and -2-sulphonates. Arthur George Perkin and 
William Gawan Sewell (T., 1923, 123, 3032—3040). 

The Constitution of Purpurogallin. Richard WiLLSTArrrp 

and Hugo Heiss ( Annalen , 1923, 433, 17 — 33). — Perkin’s formula 
for purpurogallin (P. } 1913, 29, 354) does not account for the 
indifference of the carbonyl group in its ethers, and does not help 
to elucidate the mechanism of its formation by the oxidation of 
pyrogalloL An alternative formula, free from these defects, is 
now suggested. 

The first step in t he formation of purpurogallin is the production of 
3-hydroxy-o-benzoquinone, A dimeric form of this substance has 
been isolated by Perkin and Steven (T., 1906, 89 , 802; cf. Perkin, 
loc. cit ., also T., 1913, 103, 650, and Willstatter and Muller, A., 
1911, i, 728) by the oxidation of pyrogallol by means of quinone, 
or of amyl nitrite and acetic acid ; it is converted into purpnro- 
gallin with difficulty, by boiling with water. In the presence nf 
an excess of pyrogallol, however, the hydroxyquinone can become 
stabilised in a different mauner, isomerisation to 3:4: 5-triketo- 
A^cycfohexene being followed by condensation of the latter with 
a further molecule of pyrogallol. The product of this reaction, 


O OH OH HO OH 

2 c 6 h 3 (oh ) 3 -* Q° + Qss -* -0-0 

a hexahydroxydiphenyl for which the above formula is preferred, 
is then oxidised to give an o-quinono (I), which undergoes a kind 
of benzilic acid rearrangement, similar to the formation of croconic 
acid from rhodizonic acid, with formation of the cyriopentenone 
derivative (II). Carbon dioxide is eliminated spontaneously from 
(II), and the resulting dihydroxvpentadiene derivative (Iff) 19 
then oxidised to purpurogallin (IV). , 

This explanation of the mechanism of the formation ot P ur P^. 
gallin receives support from the following facts. Purpuroga 
raonomethyl ether is formed by oxidising a mixture of PJ*« 


lUUUUIUvVlIJI * VKUOI w "J o ’ ..mrtTIP ‘ 

and ite 1 -methyl ether, or of pyrogallol and 3-methoxy^q ’ 
the latter may be taken as such, or produced tn situ by | 
pyrogallol meth^k other. But 3 *metuoxy*o-quinone, w i 
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isomerisc to a trike tocycfohexane derivative, and therefore 
undergo condensation to a diphenyl derivative, cannot be 


cannot 

further 


OH 0 0 

nu/'~~ \-/~ \f>H +ff *° 
OH (I.) 

OH OH 

L„ t 

(HI.) C 6 H,(OH) 3 -/ 





0H <_>< 

OH 


oxidised, alone, to purpurogallin dimethyl ether. Moreover, in 
the oxidation of gallic acid, from two molecules one molecule 
of carbon dioxide is eliminated. This is readily comprehensible, 
q because if the dicarboxylic acid (annexed 

X tjq qtt formula), formed by the condensation of 
O.j n .H 2 . — v gallic acid with its o-quinone, passes next 

Oil k — — ^OH into the enol form, one carboxyl group 
j/ C0 2 H wi ^ be spontaneously eliminated. Further 

2 transformation of the resulting monocarb- 

oxylic aeid will give purpurogallincarboxylic acid. Purpurogallin 
is converted into the isomeride, purpurogallone (Perkin, be. cit.) by 
heating with alkali. This is explained as being a second benzilic 


OHf 

OHl 


OH 

/\ P. 


OH 

V\U_/ 


oh/ 

ohI 


OH OH*OC0 2 H 


> 


N/W 


\)H 

'CH 


OH COaH 

oh/V\ 
ohI 


I 


acid . transformation ; the conversion of purpurogallincarboxylic 
acid into purpurogaLlonecarboxylic acid doubtless follow s a similar 
course. 

Incidentally, the methyl ester of purpurogallincarboxylic acid 
is prepared by direct esterification of the acid, or by the oxidation 
of methyl gallate in aqueous-alcoholic solution by means of 
peroxydase and hydrogen peroxide. It forms dark brownish-red, 
rhombic (or monoclinic or triclinic) prisms, decomp. 260 — 270°, 
after darkening at 240°. In the presence of alkali and air, it gives 
an intense blue coloration, which changes to cyanine-red on addition 
of mineral acid. W. »S. N. 


Production of Dinitroperylenequinone. Hans Pereira (Brit. 
Pat. 199720). — Perylenequinone or mononitroperylenequinone is 
nitrated, e.p., with a boiling mixture of glacial acetic acid and 
nitric acid [d 14). [Cf. J.S.C.I. t 1923, Deo.] W. T. K. B. 

Steric Hindrance ; Study of the Double Bond of some 
Ethylenic Camphor Derivatives by Means of Catalytic Hydro- 
genation. Jean D^trie (Bull. Soc. chim ., 1923, [iv], 33, 1263 — 
f 284). -—Hydrogenation of J-ethylidenecamphor, d-hexahydro- 
penzy lid enecam phor, d-benzylidenecamphor, d-mCthylsalicylidene- 
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camphor, d- and /-anisylidenecamphor in presence of finely divide 

S fctmum leads to the conclnsion that the reduction of the ethyleni 
nd takes place more readily when it is situated between a ri ° 
and a side-chain than when between two rings. In the latfc? 
case, the velocity of hydrogenation depends on the position f 
substituents in the ring, being less when the substituent is in th 
ortho -position with respect to the carbon atom linked to the doub^ 
bond than when the substituent occupies the para-position. 
following are described : o-methoxyhexahydrobenzylcamphor C H n° 
a syrupy liquid, b. p. 185 — 190°/12 mm., dP 0-99, 
hexahydroanisylcamphor , C^H^CX,, b. p. 185 — 190°/12 mm d® 
0-98. H. J. E 

Demonstration of Tautomeric Forms by Means of Catalytic 

Reduction. Guido Cusmano and Rosalba Boccucci {Gazzdtu 
1923, 53, 649 — 657).— Reduction of buchu-camphor by means of 
hydrogen in presence of platinum black at the ordinary tern 
perature yields two geometric isomerides of 3-hydroxytetrahydro' 

carvone, CHPr*, together with other pro- 

ducts, including probably the glycol obtained by Kondakov and 
Bachtschcev (A., 1901, i, 334) by reducing buchu-camphor by 
means of sodium amalgam. It is therefore evident that buchu- 
camphor does not react exclusively in accordance with the formula 
proposed by Semmler and McKenzie (A., 1906, i, 373). Each of 
the two 3-hydroxy tetrahydrocarvones yields the same two isomeric 
^3-bromotetrahydrocarvones, both of these giving tetrahydro- 
carvone on reduction. 

Isomeride (1) of 3-hyd roxytei rakyd roca rvone is a mobile liquid, 
b. p. 234°, with a burning taste and the odour of mint; its semi- 
carbazone iforms colourless, rectangular plates, sometimes twinned, 
m. p. 180 — 181° (decomp.), and its oxime, long, colourless needles, 
m. p. 120 — 321°. Isomeride (2), obtained in only small amount, 
gives a semicarbazone which forms rosettes of prismatic crystals, 
m. p. 225° (decomp.), tends to undergo pulverisation, and rapidly 
becomes yellow in the light. 

The liquid 3 -bromoletrahydrocarvone, CHMe<C^^^- r >CHPrs, 

has b. p. 136 — 140°J5 mm.; the solid isomeride forms a lustrous, 
white powder, m. p. about 125°, and undergoes gradual alteration, 

T. H. P. 

Piperitone. VI. The Reduction of Piperitone. Reginald 

Slater Hughes don, Henry George Smith, and John Read 
(T., 1923, 123, 2916—2925). 

Pinane. A. Lipp (Ber., 1923 , 56 , [B], 2098— 2107)— The 
hydrogenation of pinene in the presence of nickel according to 
Sabatier and Senderens and of platinum according to Foken an 
WUbtatter has been examined. Although the steric uniformly 
of the pinane thus produced » not established, the results pom 
to the conclurioh that the former method yields mauuy tfa 
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derivatives with lower density and index of refraction whereas 
the latter process gives (^compounds with higher density and 
index of refraction (cf. Auwere, A., 1919, i, 578; Skita A 1920 
i, 832). It is placed beyond doubt that the carbon skeleton of 
prnene remama intact m pinane. 

A sample of pinene having [ah, -38-08° obtained from French 
oil of turpentine is converted by hydrogen in the presence of 
nickel at 220—230 into pinane, C 10 H lg , which, after being treated 
with alkaline potassium permanganate solution, has b n 162— 
164°/720 mm., 0-8519, < 75 1-45942, [4, -16-1°; it is stable 
towards air or permanganate solution. In the presence of platinum 
black, d-pinene, [a] D +47-5°, gives a pinane, b. p. 103 — 164°/720 
mm., df 0*8566, 1-4624, [a] D -f 23*080, whereas Z-pinene gives a 

product, b. p. 164-8 — 165-8°/716 mm., df 0-8562, nf 1-4620, 
[*L — 18-9°. ^ This product undergoes alteration in boiling point and 
particularly in density, although its composition remains unchanged 
when it is passed over nickel pumice at 200—205°. D 

The action of bromine on pinane dissolved in glacial acetic 
acid leads to the production of a tetrabromide, C^^Br^, a viscous, 
reddish-brown liquid which is possibly not homogeneous j it 
appears to be a monocyclic substance and therefore only indirectly 
related to pinane. In spite of the presence of the tetramethylene 
ring, pinane is very stable toward solutions of hydrogen chloride 
or bromide in glacial acetic acid, by which it is converted above 
230° into non-homogeneous products, Hydriodic acid reduces 
it with difficulty to hydroaromatic substances containing small 
proportions of aromatic hydrocarbons. The behaviour of pinane 
thus resembles closely that of pinene. 

The oxidation of pinane dissolved in glacial acetic acid by solid 
potassium permanganate at 28 — 30° leads to the production of 
methylnopinol (annexed formula), colourless, 
very volatile needles, m. p. 79°, b. p. 93 — 
95°/13 mm., 204— 205°/721 mm., [a] D 
—24-39° in ethereal solution, which is 
regarded as a stereoisomeride of Wallach’s 
methylnopinol, m. p. 58 — 59° (cf. A., 1907, i, 936), since, like 
this substance, it is readily converted into terpen hydrate by cold 
dilute sulphuric acid. The acidic products of the oxidation of 
pinane include pinonic acid and small quantities of terebic acid. 
When treated with concentrated nitric acid (d 1-4) at the tem- 
perature of boiling water, pinane is converted into terebic, (?) 
norpinic, terephthalic, and oxalic acids. Pinonic acid is isolated 
from the products of the oxidation of pinane by chromium trioxide 
in glacial acetic acid solution. H. W. 


CH.-CH 


■\ 


CHg y.ui.t2 S' 

OH’CMe-CH/ 


CMe^CH, 


The Nature of the Products of Fractionation of some 
Turpentines and the Constants of their Pure Constituents. 

G. Dupont and L. Desalbres {Bull. Soc. chim 1923., [iv], 33, 
1252—1262). — A series of fractionations of pinenes obtained from 
both Bordeaux and Aleppo turpentines with an examination of 
the optical properties of the fractions obtained led to the conclusion 
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that a partial separation of the optically active feomerides had 
been effected. Similar results were obtained by a senes of fractional 

~,+„iKaofinnR Synthetic mixtures of active and. inactive pinene 

a.TrirlAnrpi An investigation of 


ssrss. i rr“ .* a** 

Sne showed it to be a single substance and not racemic. Physical 
constants of tbe turpentines from both sources are given bom 
whkh calculations of those for the pure pmenes are made, the 
^ used being based on the yields of mtrosocblonde obtainable 
from the mixture. H - J - E. 

Higher Terpene Compounds. XlV Seimene and the 

Alcohols of Celery-seed OU. L. Rczicka and 

^ StolMMu. Chim. Ada, 1923, 6, 84fr-855).-In a previous 
v paper (this vol, l, 119), the constitution given 

He* ui the annexed formula was provisionally 
a j a assigned to a-selinene. Tho methyl group* 
/ ‘ attached to the quaternary carbon atom («} 

might conceivably be attached to one of the 
other quaternary carbon atoms (b) or (c). Itis 
— now shown that the tricarboxylic acid obtained 
hv Midation of a-selinene can bo readily cstcrified and the triethyl 
^r an be tladily hydrolysed. The ready esterification of the 
“id precludes the possibility that either carboxyl group ts attached 
To a tertiary carbon atom, and since the only formula for a-sehnenc 
which will give such a tricarboxylic acid is that given above, the 
wu 6 formula receives considerable support, 

CH 3 The formula of the tricarboxylic acid is 

CHJ CH 2 therefore fixed (annexed formula) ; its ethyl 
/ \n/ \ ester is a colourless, viscous oil, b. p. 
VH, I S H = 170°/0*2 mm. When a-selinene is boiled 

rOJf*CH rw C0 2 H w jth alcoholic sulphuric acid it undergoes 
v / v isomerisation, the double bond of the 

CH 2 ^^ 2 ^ isopropylcne group migrating into the ring. 
The product of the reaction is probably a mixture of S- and f-selineiies 
of the formulae 


Me 


>0Q 

J-Selinene. 


and 


>vy 

e-Sclinene. 


The product forms a colourless oil, b. > Hiif a mud 
< 1-5167. By dehydrogenation with that the 

iwnSLS” tirs. — - — ■ 

cyclic conjugated system. 140 — 170°/12 mm. 

From tho fraction of celery-seed oil, b. p. oil> rf 

was isolated a smaU quantaty abooU /o ^ ^ Uie com- 
a sesquiterpene alcohol, b. p. I 
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position OJW, [«]» +4-7°, # 0*9018, ng 1*5049. Evidence 
was obtained of the presence of a primary or secondary and of a 
tertiary alcohol. No naphthalenic hydrocarbon could be obtained 
by dehydrogenation with sulphur. 

[With Fr. Liebl and S. Pontalti,] Attempts to dehydrogenate 
mt 9 esqn%terp&tm .— Hydrocarbons derived from hydrogenated 

naphthalene can be dehydrogenated with sulphur at 18(? 250°, 

and the naphthalene hydrocarbon can be detected by means 
0 { its picric acid compound. This procedure has been applied to 
caryophyllene, santalene, and cedrene, none of which is found 
to be a naphthalene derivative. E, H. R, 

Higher Terpene Compounds. XV. The Sesquiterpene 
Fractions of Hyssop Oil, Eucalyptus globulus Oil, and Gurjun 
Balsam; and Guaiacol. L. Ruzicxa, S. Pontalti, and Fr. 
Balas [Udv. Chim, Acta, 1923, 6, 855—865), — The fraction of 
hyssop oil boiling between 110° and 180°/12 mm. contains both 
a hydrocarbon and alcohols of the sesquiterpene series. The 
hydrocarbon, C^H^, when finally freed from oxygen-containing 
compounds by treatment with permanganate, formed a colourless 
oil, b. p. 125°/12 mm., d” 0*9116, rift 1*5012. By dehydrogenation 
with sulphur, it was converted into cad a line, which was identified 
by its picrate and atyphnate. The sesquiterpene of hyssop oil, 
forming 2 — 3% of the oil, is therefore of the cadinene type. The 
sesquiterpene alcohol fraction obtained by redistillation of the 
110 — 180°/12 mm. fraction contained a primary or secondary 
alcohol, b. p. 150°/12 mm., and a tertiary alcohol (not reacting 
with phthalic anhydride), forming a green, viscous oil, b. p. 150— 
152°/12 mm., g^ 7 0*9784, n% 1*5096. Its formula is probably 
C 15 E 26 0. By loss of water, it forms a sesquiterpene which appears 
to be the same as that described above. The sesquiterpene com- 
pounds of Eucalyptus globulus oil also belong to the cadinene 
type, unlike other eucalyptus oils, which are of the eudesmol type. 

The sesquiterpene alcohol, guaiacol, obtained from gum guaiacum 
and other sources, does not- react with phthalic anhydride and is 
therefore probably a tertiary alcohol. It can be dehydrated by 
beating with 85% formic acid, forming a sesquiterpene, b. p. 128— 
130°/12 mm., [a] D -l6*8°, 0*9115, < 1*5022. By dehydro- 

genation of this oil with sulphur, a blue oil, b. p. 130 — 160°/T2 mm. 
was obtained, giving a picrate crystallising in black needles, m. p. 
115°. This does not correspond with a naphthalene hydrocarbon. 

I The sesquiterpenes from gurjun balsam, a- and (bgurjunene, 
;are probably tricyclic compounds; but when the hydrochloride 
iof gurjunene is treated with sodium acetate, the regenerated hydro- 

f arbon has constants corresponding with a hydronaphthalene 

lerivative, b. p. 123—129°, d? 0*9233, 1*5105, ^-39*0°. By 

catalytic hydrogenation, it forms a hydrocarbon, C 15 H 38> b. p. 
25—130°, d'f 0*9021, 1*4910. By dehydrogenation with 

nlphur, however, it did not give a naphthalene hydrocarbon. If 
t is, after all, a naphthalene derivative ; its behaviour with sulphur 
s exceptional, ' E. H. R. 
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Properties ol Loroglosain and its Products o! Hydrolvsi 
Glucose and Loroglossigenin. Marc Bridel and tw 8 ’ 

Delauhey ( Compt . rend., 1923, 177, 776— 778).— Air-dried ] 

gloss in, CaoH^Ojg, contains 6-26% of water, winch it loses at 2£ 
in a vacuum. When heated, it shrinks at 133*5°, and berm** 
transparent at 143-4°. It has [a^ —45-65 0 , its solution hag sapor? 63 
like properties, and gives no precipitate with Goulard’s extra?! 
On hydrolysis by emulsin, loroglosain affords 2 mols. of dext° ? 
and 1 mol. of loroglossigenin , m. p. 77°, soluble in cold 5% 80( ^ 86 
hydroxide solution, and giving a feeble violet coloration JS? 
ferric chloride. Loroglossigenin is non-reducing; its solution * 
concentrated sulphuric acid has the same colour as that of a sim'] 10 
solution of loroglosain. E g ^ ar 

The Constitution of Cantharidin. II. Samuel (Wv 
( Rec . trav . ckim ., 1923, 42, 1026-1032; cf. this vol, 

The author’s previous difficulty with the sulphonation of n-xylie 
acid has been overcome by modifications in the experimental 
method. The chief impurity in the product is sulphur, which was 
removed by conversion into thiosulphate, and finally ’ by sublim- 
ation over molecular silver. Small quantities of dimethylhexa- 
hydrophthalic acid were obtained, however, and shown not to be 
identical with deoxycantharidic acid, thus showing that Gadamer’s 
formula for cantharidin is correct, p jj 

The Preparation of Melanins containing Nitrogen. Oskab 

Adler ( Biochem . Z. } 1923, 141, 304— 309).— By treatment of 
p-aminobenzoic acid with hydrogen peroxide and ferric chloride 
(this vol, i, 591), a 56% yield of p-aminobenzoic-melanic acid was 
obtained in the form of a black powder, soluble in alkalis or alcohol 
and insoluble in dilute acid, ether, or light petroleum. On heating 
the melanic acid at 270° for one hour, it was converted into p *amm 
benzoic-melanin, a black, amorphous powder. From tyrosine, by 
similar methods, tyrosinc-melanic acid and tyrosine-melanin were 
prepared. Both melanins were insoluble in dilute alkalis, acids, 
or organic solvents. J. P, 

Tanning. III. Turkish Tannin. P. Karrek,'Rosa Widmeb, 
and Max Staub (. Annalen , 1923, 433, 288 — 305). — It is shown that 
Turkish tannin is even less homogeneous than Chinese tannin 
(cf. Karrer, Salomon, and Pcyer, this vol, i, 352; also Fischer and 
Freudenberg, A., 1915, i, 437). By fractional precipitation by 
means of aluminium hydroxide, it can be separated into fractions, 
for which [a] ft , in alcohol, varies between +15T and -j-43-7 9 . 
The yield of dextrose, obtained by hydrolysing for seventy hoars 
by means of 5% sulphuric acid does not vary much from fraction 
to fraction, but the higher the rotation of the fraction taken the 
more gallic acid and the less cllagic acid are obtained. Since t e 
dextrose and ell agio acid contents are not parallel, it is enaen 
that the acid is not present as a simple glucoside. Moreover, n i 
were present in that form, the tannin fraction _ containing more 
of it should, on being methylated by means of diazomethane, a 
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ahigher value 

id not so. Thus it seems likely that the ellaric • but ^ 

:Sid 8 part of the “ molecule ' p«fly 

VSiStt SSiA w 

gal!oyI)glucose can be obtained by the successive aotffrfSd 
glacml acetic aeid-hydrobrom.c acid, acetyl bromide, and *2£ 
a * , 10( £ on samples of pentegkUoyfeC^ 

obtamed from pentaitnacetylgalloyDglucose by a) acid h/drS 
f) alka me hydrolysis. Samples prepared in the latter way 2 
free gallic acid^ which actually separates during the first operat on 
Hence the deduction is drawn that pure l-acetyltetra(triace yb 
galIoyl)glucose can be obtamed by the method outlined, prodded 
the starting matenal contains some completely galloylated dextrose 
But when these reactions are applied to various fractions of Turkish 
tannin, pure l-acetyltetra(triacetyIgalloyl)gIucose, f a 1 - 1 - 43° to d-d-v' 
is not obtained; instead, more soluble products am obtained tor 
which [«]„ varies between +56-7* and +77-88°, whilst the acetyl 
content vanes between 43% and 44%. Clearly, the sugar (not 
necessarily dextrose, although this is assumed) present in Turkish 
tannm is combm«i with a varying number of gallic acid molecules. 
Probably 2o— 30 / 0 , of the gallic acid is depsidie, the remainder 
being in direct combination with the dextrose molecule. W, S. N 


Tannins and Similar Substances. XIV. The Carbon 
Skeleton of Catechin. Kabl Freudenberg and Ernst Cohn 
[B], 2127— 2131).— The identity of synthetic 
w k , 4 ; \ ■ 4 -pentamet-hoxy- ay-diphenylpropane with the ether 

obtained by Kostanecki and Lampe (A., 1907, i, 73, 334; 1908, 
!» 80) from Gambier catechu has caused Freudenbcrg (A.*, 192o! 
i, 752) to consider that the catechins are derived from oc y- diphenyl - 
H ar i e ’ but ^ hypothesis has been doubted by Nierenstein (T , 
mi, 7 ;! 72 ’. 1156 ; , 1921 - 1I9 ' 164 ; 1922- 121, 601; this vol, 
adduced Ac *™ ona ^ ev ^ ence hi favour of the conception is now 


Tetramethyl-d-catechin is reduced by sodium and alcohol, and 
the crude phenol which is thereby produced is transformed by 
p-iutro benzoyl chloride and sodium hydroxide into 6 -p -nitro- 
enzoxy. 2 : 4 : 3' : i'-Ud ra mzlkoxy- ay-diphen ylpropane , lemon-yellow 
prisms, m. p. 141 — 142°; this is hydrolysed by aqueous sodium 
hydroxide solution to 2-hydroxy - 4 : 6 : 3 ' : 4 ' -teframethoxy- ay-di- 
wenylpropane,' coarse, colourless prisms, m. p. 89 — 90°, which is 
' us obtained in the crystalline condition. It is converted by ethyl 
'Uiphate and potassium hydroxide into 2:4:3': i'-tdramethoxy- 
)-uhoxy- zy-diphenylpropan e y m. p. 49 — 50°. The synthesis of the 
atter compound is effected in the following manner. 2 : 4-Dimethyl- 
» loracetophenone is transformed by ethyl sulphate and potassium 
into 2 : 4 - dimethyl- 6 - elhyiphloracetophenone, colourless 
Beales, *m. p. 73 — 74 ^ w m c h. condenses with veratraldehyde in the 
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presence of alcohol and sodium hydroxide solution to 2 : 4 ^dimethox 
6-tihoxyphenyl-3 ' : 4 '-dimethozyslyryl ketone , ^ 

OEt-CeH^OMela-CO-CHICH-C^HglOMe)., 
sulphur-yellow, rectangular platelets, m. p. 136 — 137°. The com 
pound is reduced by hydrogen in the presence of spongv l ’ 


to 2:4:3': 4'-tetramethoxy-6-ethoxy-ay-diphenylpropane ™ 

!• L • i* _ 1 • _n i. :.L a. r , 5 U1 - 


49 — 50°, which is identical in all respects with the product deriv^j 
from the catechin. e 

2-HydroxyA : 6-dimethoxy phenyl p-3' : 'dimeihoxyvhenvkthj 

ketone, OH-C 8 H 2 {OMe) a *CO-CH a -CH 2 -C 6 H ,(OMe)„ coloiil^Kf 
lets, m. p. 125 — 126°, is prepared by the catalytic reduction of 
2-hydroxy-4 : 6-dimethoxyphenyl 3' : 4'-dimethoxystyryl ketone in 
the presence of platinum ; it is converted by ethyl sulphate into 
2 : 4~dimethoxy-6- ethoxy phenyl (5-3' : 4 ' AimdhoxyphenyUthjl ketotic 
long needles, m. p. 89—90°. The oxygen atom of the carbonyl 
groups of these compounds could not bo replaced by hydrogen 1 

H. W,' 

Tetrahydro-y-pyrones. III. Catalytic Hydrogenation of 
Mesityloxidoxalic Esters. W. Borsche and K. Thiele (Ber 
1923, 56 , [ B ], 2132— 2135). — The catalytic hydrogenation of ethyl 
a-mesityloxidpxalate occurs much more rapidly than that of the 
corresponding ^-compound. This is in harmony with Dieckmamn 
conception (A., 1920, i, 813), that the a-variety is an open-chain 
compound, whereas the (5-form is a derivative of y-pyrone. 

Ethyl a-mesityloxidoxalate* is converted by the hydrochloride 
of phenylcarbamhydrazide and sodium acetate into ethyl 1-caih* 
an ilido- 3- isofo tyle. nepyrazolc- 5 - carboxylate, colourless needles, m. p. 
238 — 239°, and by 2-nitro-4-cyanophenylhydrazine into ethyl 
2'- nitro - 4' - c ya n opke nyl-S-isobu tylen epyrazole - 5 - carbaxylate, slender, 
pale yellow needles, m. p. 190°. It is converted by hydrogen in 
the presence of colloidal palladium into ethyl a -hydroxy-y-kto- 
<-meihyL& a 'keptenoate, CHMe 2 *CH 2 # C0 > CH!C(0H) , C0 2 Et J ,an almost 
colourless liquid, b. p. 130 — 133°/20 mm. (the copper derivative, 
[C 10 H 15 O 4 ] 2 Cu, crystallises in green needles, m. p. 151—152°). 
The ester is also prepared by the action of sodium on an ethereal 
solution of methyl wobutyl ketone and ethyl oxalate,’ and is further 
characterised by its 2-nitroA-cyawphenylhydrazone, C 17 H 20 O 5 Xj, 
slender, pale yellow needles, m. p. 184 — 185°. 

Ethyl (5-mesityloxidoxalate is very slowly hydrogenated in 
alcoholic solution in the presence of colloidal palladium to ethyl 
6 : QAimethylA-ketoktrahydropyrone-'l-carboxylaie, 

CM©* qq> 




CH(0OjEt)-CH s - 

a pale yellow liquid, b. p. 150— 152°/18 mm., which does not show 
any tendency to crystallise and possibly contains small c 
of unreduced original material. 

The phenykarbarnhydrazone of ethyl r D 

crystallises in colourless, lustrous needles, dl P- - 1 '* 
whereas the 2>nitroA-cyanophenylhydrazone t C 17 H 18 0 5 N^, er 
red prisms, m. jr. 175°. 
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The Constitution of Catechin. I. j d , p 

Soy. Irish Acad., 1923, 36, 41— 19).— Phosphorus pentachloride 
acts vigorously on catehrn tetramethyl ether to give the chloride 
of catechin tetramethyl ether, m. p. 112’, which, when heated rapidly 
loses hydrogen ^hlonde^give dehydncalechin Uramihyl ether, 

-134-5°. When this 


C 6 H 2 (\ 


1 a " r v 

!(OMes,< CH5H 4H,(OMe>2 ’ P- 133 ’ ; 


compound is treated with bromine in chloroform solution, hydrogen 
bromide is evolved and a bright red, crystalline monobromide, to which 

the formula 0 6 H 2 (OM & K^|J 8fr3(OMc ^i S assig 11 ed,i s ’pre C ipit- 

ated. This monobromide, on treatment with alcoholic ammonia 
yields a colourless base, m. p. 133—134°, which, on treatment with 
a chloroform solution of hydrogen chloride, yields its anhydrohydro- 



0 OH 

“GCSrO" 

OH CH-OH (n.) 


chloride, m. p, 126 — 128°. It is considered that either formula I or II 
represents the structure of catechin. Mhylcatechin tetramethyl ether, 
m. p, 123°, and n ■butylcatechin tetramethyl eike.r } m. p, 79 — 80°, were 
also prepared. H. H. 


Synthesis of Derivatives of Phenothioxin, Sri Krishna 
(T., 1923, 123, 2782-2786). 

Derivatives of Thionaphthacoumarin. Samuel Smiles and 
Leslie Ralph Hart (T., 1923, 123, 2907—2913). 

Synthesis of Substituted Thianthrens. II. Sri Krishna 
(T., 1923, 123, 2786—2790). 

The Distribution Equilibrium of Quinine between Water 
and Ether at 0°. W. D. Treadwell [with R. Gonsett and 
A. Tripet] (£». Chim. Acta, 1923, 6, 744— 749).— Measurements 
of the distribution of quinine between water and ether at 0° show 
that the usual distribution law is followed, the molecular weight of 
quinine in ethereal solution being twice the molecular weight in 
aqueous solution, The solubility of quinine is 1 part in 188 parts of 
absolute ethyl ether and 1 part in 15 parts of ether saturated with 
water. The very divergent solubilities given in the literature are 
probably due to the use of ether containing varying proportions 
of water. E. H, R, 


The Alkaloids of the Java Coca Leaf. A. W. K. PE Jo no 

(^ec. (rai\ chim 1923, 42, 980— 999) —A method is described by 
which the alkaloids (mainly cocaine and tropacocaine) may be 
extracted from coca leaves by means of ammoniacal benzene at 
The alkaloids are decomposed by boiling with mineral acid, 
9nd the eegonine produced may be estimated polarimetric&Uy. 
The following rotatory powers are quoted ; eegonine monohydrate 
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[«)„ —45-6°, Jiydioohloride [«]„ —47-1°, ^ydroaa twwoylecia,^ 
f*L -63-3°, aohydroecgomne [«]„ —844. Anhydtoccgo a j n( , 
hydrochloride exhibits mytarotation. Ecgonme benzoate has m. p 
146°, tropacocaine benzocUe , m. p. 60 — 61°. The hydrochlorides of 
ecconine and of anhydroecgonine both form pentamercurichloridu 
whilst atropine hydrochloride forms a dmercvnchioride, H. H, ' 

Preparation of Creatuune from Creatine. Graham Ecoar 
and W. S. Hinegardner ( J . Bid. Clem., 1923, 56, 881 --886).- 

Creatine is converted into creatinine hydrochloride (a-) by evapor- 
ating its solution in hydrochloric acid to dryness (6) by treating the 
anhydrous substance with gaseous hydrogen chloride, or (c) by 
heating it in a closed vessel on a steam -bath for twenty -four hours 
with a slight excess of hydrochloric acid. Free creatinine is then 
obtained either by saturating a concentrated solution of the hydro, 
chloride with ammonia or by adding the solid salt to its own weight 
of concentrated ammonia, cooling in ice, and filtering. Creatinine 
is best crystallised by dissolving in 5 parts of water previously 
heated at 65°, adding twice the volumes of acetone, and cooling to 0°‘ 

E. 8. 

C ons titution of Morphine. Heinrich W island and Ebkst 
Koralek (Annalen, 1923, 433, 267 2/1). The experimental 
results are given of an uncompleted attempt to carry out the 
degradation of methyltetrahydromorphimethine by progressive 
methylation. The reduction of codeine in alcoholic solution hy 
means of palladium black and hydrogen gives as sole product 
a dihydrocodeine, m. p. 112-114* hydrochloride m p. 256 (d 
Munich and Lowenheim, A., 1921, i, 121 ; Freund, Matter, and 
Schlesinger, A., 1920, i, 757). Ita methiodide is i converted b 
boiling for a short time with 10% sodium , hydroxide solution Bto 

methwdihydromorphimethine (de-N-methyldih^rocodem), an oil, 
hydrochloride, m. p. 133°, methiodide, m.p.160 (cf. Vongenthta, 
A. 1899, i, 551 ; Freund, Melber, and Schlesinger, toe. «4 
reduction of methylmorphimethine, or of either of its dihydro- 
derivatives, by means of palladium-hydrogen m 

gives methyltetrahydromorphimethine, fo/3r<*Wond|, m. p. • 

8 fWith E, WASER-V-Morphothebaine hydrobromide is converted 
by heating at 170“ with hydrobromic acid in f 
carbon dioxide into 

colourless needles, m p. 261— -62 ^ (decompd _ of 

solution of the salt is coloured reddish-br • reduces 

ferric chloride or of concentrated mtnc &ei , darken 

silver nitrate. Solutions of the free base m alha p^y g ^ 
on exposure to the air. 

On the Alkaloids of Staowe^wn Eoi 
Sinomemne and Diversine. I. Hwmbxito lft 

Ochiai, and TomoICHi NaKaJIMA (J. P ■ itab!e reagents, 
No. 497 , 611 — 524). — With alcohol and u^ffacen isolated to* 
two alkaloids, sinomenine and diveraine, haw „ 0 >( , ym 
Sinmenium achium. Sinomemne, C„H*0«N °r u 



viMiAiuC OHEJILSTEV. 


1. 1223 

radiating groups of white crystals ; it has m n lfii» , , 

heating, it becomes crystalline and asain ' ° n / urthcr 
« -70-76° ; the hydrocMorid*, (2H.O) forrS melts at 182 °' 
has [«K -824’ (anhydrous)*’ Shorn SCT’ P ' 23 i°' and 
power and precipitates silver and gold from theirTif^T? 1 ' 1 - 8 
soluble in sodium hydroxide solution and “ve^T ■ k 
coloration with ferric chloride. It contabis® two m g ^ e '"'^' b Ue 

m, p. 251 . The monobenzoyl compound forms bS P r ! ras ’ 

m. p. 225° (chforoauraie decomposes at 17S°\. ,? uress P rLSmfi ' 

compound forms needles, m. p. 175° (hudrochLi,h i \\! n T 0m - lllyl 
decomposes at 252°). P IWrocMondt, short prisms, 

««, C W, is yellow and amorphous, m. P 80-93° 
[«]g +6 98 . It is more strongly reducing tLr, ■ ’ 

and precipitates metallic gold and 'platinum from tLb”* 
gives a dark brown coloration with ferric chlo riii ft i ^ ™ 

poses at 1^-140 . Diversme contains twn ’ j 


piCiiih 0 ^ ’ Muosiance, ciecom- 

at 135— 140 . Divereme contams two methoxyl and one 
3 -methyl groups and gives a methiodide, C 20 H.,.O,N Mel a slightly 
coloured, amorphous compound. When he'ated with benzoic 
anhydride, it gives a mixture of mono- and di-benzoyl commands 

K. K. 

Strychnine and fsoStrychnine. II. E Onvmr.Mivm. i 
and G. Combixa (Qazzetta, 1923, 53, 619-028).— Oxidation of 

b?Snri,s fl “J i° f «ifi1w ang T te ?t 1<b the acid obtained 

fa nmdnir^ 1 ^ 8, ’ f 3) ’ t °f t , hcr w,th a second add which 
molecule aT ,df f more ^anced degradation of the strychnine 
fcf thk w™ d i fO 70 ?l a T h C1Um Sal l y ie . ,d “’8 “dole on ^ distillation 
Lid rivJ.n ’ J 02 ' TbC “^d acid 18 amorphous and unstable, 
brid!f^ analytical results which do not accord with any formula. 
2 fW° f ^mostryehnine oxide under similar conditions 
*?;„ I 1 ;, 1 crystalhsable acid, whereas more profound decom- 
r l t ° i - e , mo C jV, e resn to® in the formation only of amorphous 
lyrrole Whl ° h readl y resinif y and respond to the reactions for 

Further evaence is adduced in support of the view that the 
£ c j strychnine into the isomeric tsostrychnine may be 
^presented by the scheme 


OCn 

• ^ 


Ci 8 H 18 


;N 


oc 


Mc-OH 


>(C I8 H 18 )<; 


NH 

COMe 


*yc ■nune is not affected by the Grignard reagent, whereas iso- 
tZ!? ne, ‘ • dried at 105°, reacts with excess of magnesium ethyl 
Ide , g lying 1 mol. of ethane per mol. of the base; this be- 
iour is in accord with the presence of a secondary nitrogen 
111 ^ostrychnine molecule. That the latter contains a 
og e n atom^ with a function different from that of the nitrogen 
; ryclinme is shown by the fact that the normal base, by virtue 
1 rtiary nitrogen atom, reacts with hydrogen peroxide, giving 
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the corresponding amino-oxide, ^j^{Ca^O):N!d, whereas the 

wo-base remains unaltered. That wostrychnine contains a ketonic 
group is shown by its ready reaction with semicarbazide. 

According to Perkin and Robinson’s formula for strychnine 
(T., 1910, 97, 305), the optical activity of this base is due to the 
carbon atom which determines the secondary alcoholic function 
but the authors regard the activity as caused by the grouping 
>CMe»OH. Since the latter changes into *COMe in wostrychnine 
this should be optically inactive. Of a number of preparations 
of wostrychnine examined, some were inactive, but others exhibited 
traces oi activity, possibly owing to the presence of impurity. 

The amorphous acid obtained by oxidation of strychnine oxide 
decomposes carbonates and blackens, without melting, at about 
200°. Two preparations, dried at 105°, gave C, 52-39, 52-62’ 
H, 4-12, 3*90; N, 5*58, 6-13. 

C O 

Bromostrychnine oxide , NO:C 30 H 21 OBr<J^ ,3H 2 0, forms groups 

of largo, hard prisms, m. p. 175° (decomp.). Its hydrobromide, 
C^H^OaNaBr.HBr, decomposes above 300°, and its picnic forms 
yellow needles. It gives all the reactions of amino-oxides, and 
by bromine water is reduced to bromostrychnine with liberation 
of oxygen. 

The acid , 0 21 H 21 0 6 N 2 Br, obtained on oxidation of bromo- 
strychnine oxide by means of permanganate, does not melt at 
300°, and appears to contain intact the fundamental nucleus of 
strychnine, as it answers to certain of the colour reactions character- 
istic of the base. 

The dissociation constant of wostrychnine is 0-53 xlO" 11 at 25 fl , 
and for two preparations the specific rotation is found to be [a]j> 
+ 7-27° and [a]}? +6-28°. 

Bromoisostrychnine , Cj^Hj^O^NgBrjHjO, is obtained as an amor- 
phous, white powder w T hich blackens, without melting, at about 
300°. It is not soluble in alkali carbonate or hydroxide solution, 
so that the molecule of water, which is lost at 105°, has not converted 
the group -CONI into NH f C0 2 H; with wostrychnine itself, 
conversion into tsostrychnic acid is effected only by heating with 
sodium ethoxide. ^ Tir . , 

iso Strychnine semicarhazone, C 21 H 22 ON a IN’NH*CO , NH 2 , crysta ■ 
Uses in needles, in. p. 215° (decomp.). ™ 

Yohimbine (Quebrachine). III. Esterification of Yohbnbic 
Acid. Ellen Field (T., 1923, 123, 3003 — 3006). 

2-Pyrrolidylcarbinol. N. J. Pptocmk I8 er., 

22 Hi — 2217). — 2- Pyrrolidykarbitwi, NH<^ h | CHj . 0 H)<!h1’ * 

colourless, viscous, unpleasant smelling liquid, b. p. 
mm., is prepared in 40% yield by the reduction; o 
ester by sodium in the presence of ethyl alcohol; the n ,SLmi 
(C,H u ON),,H^Pt(Jl ,, orange-yellow crystals, m. p. 
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after darkening at 192°, and the chhroaurale , m. p. 152 °, are 

described, H. 

Synthesis of Proline. N. J. Putochin ( Ber 1923, 56, [Bl 
2213 — 2216 ), — The synthesis of proline has been accomplished in ac- 
cordance with the scheme : NH 2 -CNa(C0 2 Et ) 2 + CH 2 Br-CH 2 «CH 2 Br 

-» CH 2 BrCH 2 , CH 2 , C(NH 2 )(C0 2 Et ) 2 -> Jg^>C(C0 2 Et) 2 -> 

PJ^||>CH-C0 2 Et. The yield is about 25% of that theoretically 

possible. 

Ethyl oximinomalonate, b, p. 172712 mm., is reduced to ethyl 
aminomalonate (hydrochloride, m. p. 162°) by the action of 
aluminium amalgam in the presence of moist ether or catalytically 
in the presence of spongy platinum. The ester hydrochloride is 
converted by sodium ethoxide and trimethylene bromide in alcoholic 
solution and subsequent treatment of the product with concentrated 
hydrochloric acid into proline, m. p. 205°, which is isolated through 
its copper salt. H. W. 

Complex Thiocyanates of Tervalent Elements. II. G. 

Scagliarini and G. Tartartm {Gazzetta, 1923, 53, 617 — 619 ; cf. 
this yoL, i, 547). — By means of the method previously employed, 
degradation products of chromithiocyanates intermediate between 
(NH 4 )j[Cr(SCN) 6 ] and Cr(SCN ) 3 have been obtained, use being made 
of piperidine and piperazine to fix the decomposition products of the 
ionCrlSCNV". 

Piperidine chromihezatkiocyanale, (CgH u N,H) 3 [Cr(SCN) 6 ], forms 
pale violet-, cubical crystals ; piperidine aquocJiromipenialhiocyanaie, 
(C 5 H 11 N,H) 2 [Cr(SCN) 5 0H 2 ] J H 2 0, violet, prismatic plates ; piperazine 
aquockromipentcUkiocyanate, (C 4 H 1 ^ 2 ,H) 2 [Ct(SCN)/)H 2 ],H2^ 5 
violet, cubical crystals, and piperazine aqwchromitetratkiocyanate, 
(C 4 H 10 N' 2 ,H) 2 (Cr(SCN) 4 (OH)OH 2 ], violet needles. T. H. P. 

The Structure of Apophyllenic Acid. Alfred Kirpal and 
Ewald Reiter {Annalen, 1923, 433, 112— 116).— Mumm and 
Gottschaldt (A., 1922, i, 862) found that, by the action of silver 
;oxide on the methiodide of 3-methyl 4-ethyl 2 : 6-dimethyl- 
Icinchomeronate, it is the 4-carbethoxyl, and not the 3-carbomefch- 
oxyl, group which is attacked. 2 : 6-BimethylapophyOemc acid 
was accordingly described as a 4- betaine, and its formation was 
ascribed to the greater case of formation of a 4-betaine ring. An 
alternative explanation is that the 3-carbomethoxyl group is 
prevented by the 2-methyl group (steric hindrance) from undergoing 
the reaction, and that otherwise a 3- betaine would be formed This 
fi certainly borne out by the production, by the action of silver 
>xide on 3 -methyl 4-ethyl cinchomeronate methiodide (prisma, decomp. 
70°), of a greater quantity of the 4-ethyl ester of cinchomeromc 
*id methylbetaine than of the 3-methyl ester. Any difference in 
sase of hydrolysis of the ester groups is due to position, and not to 
inference in their alkyl groups, because a similar* result attends 



1226 


ABSTRACTS 01 CHEMICAL PAPERS. 


the use of dimethyl cinchometonaU methtoduLe (p&le yellow needles, 
decomp 157°), the 4-methyl ester preponderating in the product, 
The alkaline half-hydrolysis of neutral cinchomeromc ester gives 
almost exclusively the. 3-ester. Similar behaviour might kve 
been expected in hydrolysing the above metbodidcs; but the 
actual results, being different, must be attributed to the tendency 
to formation of a 3-betaine. A 3-betame formula for apophyllenic 
acid is held to be reconcilable with Pfeiffer s views on the structure 
of betaines (A., 1922, i, 720) (of. Mumm and Gottechaldt, toe. eft.). 

The same ester is formed by the action of diazomethane on 
apophyllenic acid as by the action of methyl iodide on ita^ver salt, 

Supposed Cases of Isomerism in the Isatin Series. A. 
Hantzsch (Ber. f 1923, 56, [ B ], 2110 — 2119). — A further communi. 
cation in the controversy between Hantzsch and Heller concerning 
the existence of isomerides in the isatin series (of. Heller, A., 1920, 
i 766; 1921, i, 891 ; Heller and Benade, A., 1922, i, 582; Hantzsch, 
A , 1921, i, 597 ; 1922, i, 1177). . . , A . 

The supposed isomerides in the isatin series do not exist. The 
isomerides described by Heller are either not homogeneous 
(dimethylisatin III or the isomeric dimethylisatin silver), do not 
correspond with the empirical formula of isatin (dimethylisatin 
IV) or are true polymeric, generally dimeric, compounds, as in the 
case of most of the other supposed isomerides. In connexion with 
the differences in colour of the silver salts obtained in the isatin 
series by different workers, it is pointed out that it is well established 
that such discordances can exist in the colour of 8ohd l compounds 
and particularly in deeply coloured silver salts, but that such 
differences are quite unimportant. Dimethylisatin sdver has been 
pnnqidered by Heller to be a AV-silver salt because of its grey colour 
(in contrast lith the customary silver salts) and of theimpoesM^ 
of converting it into the corresponding methyl ether. All these 
silver salts which are characterised by their smooth conversion mto 
o ISyTether* and, as now shown, by their primary^— 
O acvl derivatives, have been considered by Heller to be A -salts 
isatindianil which is free from oxygen gives a silver 
sah and a SaTcompound cannot be obtained from the , supped 
dtoeTySTaetim ;^he author considers that 

dimethylisatin h* 

d °WmcthylisaUn silver which ^tod Int’M 

ether and absence of moisture at the atmospher f* 

0 -.™* 

• * i J U,. «^inm 


crystals, m. p. 118-119“; it is hydrolysed by sccta “jLfa 

solution into dimethylisatm ^.^‘tion'betwwnthe^ver 
not completely pore and dry, the reaction neiwec 


ar« 
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and benzoyl chloride leads to the production of much regenerated 

f n C(OH)-fl C,H,Me» dunethylisatin and tdramdhyl- 

T , , A CtOHVCO watoid (annexed formula) which 

CjHjMej-N t(Uil) LU has been degcribed by H ' eUer M 

jimethy lisatinlactim . It has m. p. 204 — 205° (decomp.). Its 
isatoid structure is deduced from determinations of its molecular 
weight in benzene and camphor and from the similarity of its 
absorption spectrum when dissolved in chloroform with that of 
tetramethylisatoid monomethyl ether and its dissimilarity from 
iimethylisatin O-methyl ether. It dissolves in aqueous alkali, 
giving a bluish-red solution of the salt, from which it is pre- 
cipitated unchanged by immediate, exact neutralisation with acid. 
If, however, an excess of acid is used, the precipitate is not 
homogeneous; such mixtures have been described by Heller as 
“ dimethylisatol. ,, They consist in part of tetramethylisatoid 
anhydride, (Heller’s dimethylisatin IV), m. p. 297— 

300°, which is conveniently prepared by treating tetramethylisatoid 
with boiling glacial acetic acid. The action of glacial acetic acid 
and acetic anhydride on tetramethylisatoid gives a very stable, pale 
yellow product, m. p. 243°, which appears to be an acetyl derivative. 

H. W. 


The Preparation of Homologues of Isatin : Preparation of 
7-Bromo-5-methylisatin . (Mlle) Marcelle Ressy and 
AndrIci P. Ortodocsu (Bull. Soc. chirn ., 1923, [iv], 33, 1297 — 1299). 
—The preparation was effected by a method similar to that used in 
the case of the isomeride (this vol, i, 833). Acetylation and 
subsequent bromination of p-toluidinc yielded aceto-o-bromo- 
p-toluidide. The corresponding benzoyl derivative was also 
prepared. Hydrolysis of either of these substances by means of 
alcoholic potassium hydroxide resulted in the formation of o-bromo- 
p-toluidine. Condensation of the hydrochloride of this base with 
hydroxylamine hydrochloride and chloral hydrate gave the di- 
bromodi-p-tolylamidine of the oxime of glyoxalic acid from which 
oximinobromoaceto-p-toluidide is obtained on hydrolysis. The 
last-named substance in solution in boiling sulphuric acid yields, on 
being added to water, orange -red prismatic needles of 1-broino - 
6 -methylisatin, m, p. 180°. The oxime has m. p. 230° and the 
'pkmylhydrazone 242°. The substance is stated to possess greater 
tinctorial power than its isomeride. Be nzoyl-o-bromo -p-tohiidide, 
tn. p. 125°, forms lustrous needles which have in appearance some 
tesemblance to boric acid. 

The Action of Sulphur on Organic Compounds. VII. 
Juinoline and Sulphur. Ludwik Szterl and Tadeusz W. 
Jezierski (Roczniki Chemji, 1923, 3, 177—183 ; cf. this vol., i, 1191). 
-Quinoline was heated at 220—235° with sulphur in molecular 
proportions for 185 hours in an atmosphere of carbon dioxide. After 
©moving the unchanged quinoline, the solid residue was found o 
onsist of two compounds which were separated, after being pu ex 
»y sublimation, by means of boiling benzene. The soluble cornpoun , 
' & H 5 NS, obtained in very small amount, formed fine, pale ye ow 



1228 


abstracts q* chemical Papers. 


needles, m. p. 249—261° ; it forms a» orange picraie, m. p.258^2tl° 
and a sulphate carbonising at 270 . The compound insoluble in 
benzene crystallises from acetic acid, melts at 305 — 305 5°, and 
forms a red picrate, m. p. 278 — 279°; the sulphate forms golden, 
yellow crystals which become red on keeping The compound k 
thus identical with Edinger and Lubberger’s thioquinantbrene 
(A., 1897, i, 204). It is suggested that the original formula 
(C 9 H 5 NS)„, is correct, and not that proposed later by Edinger and 
Ekeley (A., 1902, i, 230). Oxidation of the compound with nitric 
acid gives nicotinic acid. O. A. B>, R 

Internal Metallic Complexes oi the Hydroxy quinolines 
G. Bargellini and I. Bellucci (Gazzetta, 1923, 53, 605 — 616).-I 
According to Noelting and Trautmann (A., 1891, 325), Kostanecli 
(A , 1891, 579), and Mohlau and Steimmig (Z. Farb . Text. Chm 
1904, 3, 358), only those hydroxyqu inclines with the hydroxyl 
group in the 8-position are able to function as mordant colouring 
matters. The mordant dyeing properties of chemical compounds 
are considered by Werner and Thomann (A., 1908, i, 440) to depend 
on the capacity to form co-ordinated complex salts, and this view is 
supported by much direct experimental evidence. 

Metallic derivatives of 8-hydroxyquinoline have been prepared 
by Skraup (A., 1883, 92) and by Box (T., 1910, 97, 1119), and the 
authors now describe the nickel and palladium compounds. With 
concentrated potassium chloroplatinate solution, 8-hydroxy- 
quinoline in acetic acid solution yields a red, crystalline precipitate 
which sublimes under reduced pressure ; with cobalt acetate, it 
gives a brownish -yellow coloration, and with ferrous sulphate a 
reddish-brown precipitate which undergoes rapid alteration in the 
ah 1 The ability to form internal metallic complexes and hence 
lakes is not influenced by replacing the hydrogen atoms of 8-hydroxy 
quinoline by other atoms or groups, since copper, nickel, palladium, 
and ferrous salts are formed by 5 : 7-dibromo-8-hydroxyquh»liM 
(cf Bedall and Fischer, A., 1881, 613) and by hydroxymethyl- 
Uydroxyqyinoline (of. Manas.se, A 1903, i, 28; Coto.A,191U 
567). Hvdroxvquinolines with the hydroxyl m positions other than 
the 8-position are incapable of yielding into mal meta lie c :omp es& 
The nickel compound of S hydroxyqmnohne, ((,H 3 ON) 2 >.i, forns 
a greenish-yellow, pulverulent precipitate, and is highly - stable 
towards heat or reagents. It decomposes on prolonged heating at 
m ioo' an l sublimes unchanged^ a grecnish-yeUow «*► 

Decahydroisoquinoline. Louis HeufeR prepared bj 

1623, 6, 7^799).-^ro^umotae £■>» P {nM 


UK 6, o, — ivv). — - — nrpnare 

hydrogenation of woquinoline, and attempt me t, 

££• i *** * ■ - 
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similar to Ladenbnrg’s piperidine synthesis. The method was 
first applied to the preparation of tetrahydrowoqninoline From 
homo-o-phenylened lacetic [phenylene-l-acetic-2-propiomcj acid 
(Eiuhorn and Lumsden, A 1896, i, 45) homo-o-xylylenediamine 
[1 .aminomethyl-2 - p-aminoethyibenzene] was prepared, through the 
ethyl ester, hydrazide, azide, and urethane. Distillation of the 
hydrochloride of the diamine gave tetrahydroisoquinoline . In a 
similar manner, distillation of the corresponding hexahydro-diamine 
hydrochloride^ obtained from hexahydrophenylene-1 -acetic- 
2 -propionic acid, gave decahydrowoquinolinc. 

Kthyl phenyleMA-atetaie-Z-propionate, 

C0 2 Et*CH 2 *C 6 H 4 *[CH 2 ] 8 *C0 2 Et, 

is a nearly colourless oil of agreeable odour, b. p. 198 — 199°/16 mm. 
By hydrazine hydroxide at 125—130° this is converted into 
o.pkenylene-acetopropionohydrazide , white, silky needles, m. p. 
170—171°. Nitrous acid converts this into the corresponding azide, 
a yellow oil which was not isolated, but was converted directlv into 
the 'ur^kne/C0 2 Et*NH-CH 2 ‘C 6 H 4 *[CH 2 ] 2 -NH-C0 2 Et > white needles, 
m. p. 81°. When this is heated under pressure at 120—130° with 
hydrochloric acid, it gives the hydrochloride of the diamine. 
\-Aviinomethyl-2-$-aminoethylbenzene is a colourless oil with a 
strong basic odour, b. p. 268— 2707735 mm.; when exposed to air 
it forms a white, crystalline carbonate l its hydrochloride forms fine 
needles, m. p. 258°, and the picrale , small, yellow needles, m. p. 224°. 

Hydrogenation of phenylene-l-acetic-2-propionic acid proceeds 
smoothly when the substance is pure and a highly active platinum 
black is used, cyclo// emne-bacetic-2-propionic acid crystallises 
in small needles, m. p. 106 — 107°. It is distinguished from 
the non-hydrogenated acid by its lower solubility in water and 
Complete solubility in cold benzene. The ethyl ester is a colourless 
oil, b. p. 191 — 192°/15 mm. ; the hydrazide , which is difficult to 
[crystallise, has m. p. 176° ; the urethane obtained from the hydrazide 
5s a viscous, colourless oil which could not be crystallised. 1 -Amino- 
bnethyl-2-$-aminoelkylcyiAohe.xane is a strong base; it forms an oil, 
ft), p. 254 — 255°/731 mm.; its hydrochloride is a whitfc salt which 
liquefies in moist air, and the picrale crystallises in yellow needles, 
pi. p. 105°. Decahydroisoquinoline is a strongly basic, colourless 
pil, b. p. 208 — 209°/730 mm., distinguished from tetrahydroiso- 
buinoline by its more penetrating odour and by the fact that it does 
pot reduce ammoniacal silver nitrate. The hydrochloride crystallises 
spangles, m. p. 176° ; picrale , small, yellow needles, m. p. 144 — 
|45°; ckloroplati note, small crystals, m. p. 201° (decomp.). 

E. H. R. 


w-Trichloro- and u-Tribromo-quinaldine and the P repart- 
ition of Quinaldinic Acid. Dalziel Llewellyn Hammick (T., 
923, 123 , 2882—2884). 

Alkylation and Aralkylation of Carbazole. National Aniline 
■Nd Chemical Co., Inc. (Brit. Pat, 192376). — Direct alkylation is 
ffeeted by the interaction of carbazole and alkylating agents, in 
he presence of a dehydrating or condensing ageht {e.g., alkali 



i, 1330 ABSTRACT 0? OTBinOAl* 

hydroxides) and, preferably, of an indifferent organic Uquid U n 
toluene). [Cf. jJ.O./, 1923, Dec.] W. T. K. jj. 

The Solubility of the Phenylenediamineg and of their 
Monoacetyl Derivatives. Nxvil Vincent Sidqwick and j A v* s 
Acheson Neill (T, 1923, 123, 2813-2819). 


The Basic Derivatives of the Ethylbenzene Series. 

von Braun and Georg Blessing (Ber. } 1923, 56, [B] t 2153—2161) 
—It has been established that the (3-nitrophenylethyl chloride, m p 
48—49°, prepared from ^-phenylethyl alcohol is entirely the para, 
derivative. The reactions of p-p-aminophenylethylamine have 
been examined in detail. 

Bisphenylethylamine is converted into its benzoyl derivative 
m. p. 61 °, which is transformed by fuming nitric acid into the 
corresponding dtmfro-compound, C^H^OgNg, lustrous, pale-yellow 
leaflets, m. p. 152°. The latter substance is converted by treatment 
with phosphorus pentachloride and subsequent distillation under 
diminished pressure into benzonitrile and p-p-nitrophenylethyl 
chloride, m. p. 49°, which is identical with the product obtained 
from p-phenylethyl chloride. Since it is improbable that the 
compounds obtained by two widely differing methods would be 
contaminated to the same degree by the presence of an isomeride 
they are to be regarded as the pure para-derivative. 

p-Nitrophenylacetonitrile dissolved in tetrahydronaphthalene is 
converted by hydrogen in the presence of a nickel catalyst at 120° 
into p-aminophenylacetonitrile, m. p. 4b — 46°, the yield attaining 
70% of that theoretically possible ; the hydrochloride, m. p. 217- 
220°, and the picrate , m. p. 185°, are described. If reduction is 
effected at 130° the cyano-group is also attacked with the production 
of the corresponding primary and secondary amines, p-p-imbio- 
phenylethylamine, NH 8 *C 5 H 4 *CH 8 *CH g *NH ?> is a colourless liquid, 
b. p. 140 — 142°/12 mm. ; the dihudrocmride, m. p. 270—280°, 
the dipicrate, orange- coloured needles, decomp. 205—210°, the 
dibenzoyl de^vative, m. p. 223°, the diacetyl compound, m. p. 190- 
192°, and the diphenylthiocarbamxde , m. p. 166 — 167°, are described. 
The hydrochloride of the base is readily converted by a molecular 
proportion of sodium nitrite into tyramine, 
m. p. 159—161°, the yield being 80% of that theoretically possible. 
Bis-fi-p-aminophenylethyl-amine, (NH 2 *C 6 H 4 *CH«*CH 2 )oNH, is a 
viscous liquid, b. p. 200 — 220°/l— 2 mm. ; the trihydrochloride, m. p. 
270 — 275° (decomp.), the tripicrate, m. p. 135—140°, the tmcM 
compound, m. p. 189 — 191 °, and the dibenzoyl derivative, m. P- 
270—280°, are described. The triamine is converted by two 
molecular proportions of nitrous acid into bis-P-p-hydroxyphenyl* 
ethylamine (see later). , , 

p-Hydroxyphenylacetonitrile is hydrogenated m tetra y * 
naphthalene solution at 120—130° to a mixture of l 
phenylethylamine and bis- p.p-hydroxyphenylethyl-amirte. 1 ne 
substance forms colourless crystals, m. p. 194°. In company > _ 
the corresponding primary amine, it is very slightly active pn 
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logically. The hydroMmde, m. p. 220°, the sulphate, the non- 
crystalline acetyl derivative, and the tribenzoyl compound, m. p. 
102°, are described. Catalytic reduction of ^-hydroxyphenylaceto 
nitrile dissolved in cycZohexanol at 120—130° leads to the production 
0 f a mixture of the three theoretically possible bases in which cyclo 

pre- 
dominates. It crystallises in aggregates of needles, m. p. 94° ) 
b. p. 220— 223 °/ 15 mm. ; the hydrochloride, m. p. 258—260°, the 
mlphate, the picraie, m. p. 198 , and the dibenzoyl derivative, m. p, 
137°, are described. In a similar manner, cyehkexyl-^p.am.ino- 
yhenylethylamine , a pale yellow, somewhat viscous liquid, b. p. 
160°/1 mm, is obtained in 40—45% yield by the reduction of 
p. aminophenylacetonitrile dissolved in cyc/ohexanol. The dihydro- 
chloride , the monopicrate, m. p. 147°, the diacetyl compound, m. p. 
129°, the dibenzoyl derivative, m. p. 140°, and the diquatemary 
iodide , C^H^NjIg, m. p. 186 — 188°, are described. 

The complete inethylation of p-aminophenylethylamine to the 
compound NMejI*C 6 H 4 »CH 2 ‘CH 2 -NMe 3 l appears to be attended by 
considerable and unexplained uncertainties, so that it is preferable 
to start from |3-p-dimethylaminophenylethylamine. For this 
purpose, y>-aminophenykcetonitrile is converted successively into 
the quaternary iodide , CN*CH 2 *C 6 H 4 -NMe 3 I, orange-coloured needles, 
m. p. 177°, and p-dirmthylaminophenykcctonitrik, b. p. 162 — 165°/11 
mm., m. p. 55 — 56 0 (hydrochloride, m. p. 162°; picrate, m. p. 127°). 
The nitrile is reduced by sodium and alcohol to p - p - <h ’ m ethyl-amine - 
phenyletkylamine, a colourless liquid, b. p. 120 — I25°/l 1 mm. (the 
non-crystalline hydrochloride and the picrate, m. p. 133 — 135°, are 
described). The new base is converted into the corresponding 
diquatemary iodide , colourless crystals which do not melt below 
300°, from which p-dimethylami novi nylbenzcne , NMe 2 *C 6 H 4 *CHXH 2? 
is prepared; it is a colourless liquid, b. p. 90 — 91°/vacuum, which 
does not appear to become appreciably polymerised when preserved. 
The non-crystalling hydrochloride, the chbroplatinate, m. p. 150°, and 
the picrate, yellow leaflets, m. p. 120 — 121°, are described. H. W. 

3-Amino- and 3-Hydroxy-quinolines. G. Bakoeluni and 
M. Settimi ( Oazzetta , 1923, 53, 601— 605) —The authors have 
attempted to prepare 3-hydroxyquinoline and 3-aminoquinoline by 
the general methods previously described (this vol., i, 482, 847), 
but without success in either case. The interaction of o-amino- 
benzaldehyde and chloroacetaldehyde in presence of potassium 
hydroxide yields no trace of 3-hydroxyquinoline, probably owing 
to resinification of the aldehyde. Potassio-phthalimide could not be 
induced to condense with either chloroacetaldehyde or chloroacetal 
to form phthalimidoacetaldehyde, so that condensation of the latter 
with o-aminobenzaldehyde to 3-aminoquinoline could not be 
effected. 

3-Aminoquinoline may, however, be readily prepared bv the 
reduction, by means of stannous chloride and hydrochloric acid, of 
3-nitroquinoline, which is easily obtainable from o-aminobenzalde- 
hyde and methazonic acid (cf. Badische Anilin- & Soda-Fabnk, 
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A., 1921, i, 517). Treatment of 3 -aminoquinoline with nitrous acid 
gives 3'hydroxyquinoline. These methods may be used with 
advantage in place of the tedious methods of preparing these 
compounds described by Mills and Watson (T., 1910, 97, 741). 

3-Hydroxyquinoline picrate forms yellow crystals, m. p. 240—245° 
(decomp.). T. H. p, 

Synthesis of some Pyridylpyrroles. ‘ J. P. Wibaut and 
Elisabeth Dingemanse (Proc. K. Akad. Wetensch . Amsterdam. 
1923, 26, 426 — 435). — An account of preliminary work in connexion 
with an attempted synthesis of an isomeride of nicotine. By 
heating 2-aminopyijdine with mucic acid at 140°, 1 -{Z’-pyridyl). 
pyrrole is obtained as a white, crystalline compound, m. p. 17°, b. p 
140— 145°/15 mm., and 260— 261°/760 mm., which gives a picrate, 
m. p. 143°, and a methiodide, m. p. 141—142°. When l-(2'-pyridy]) 
pyrrole is passed over pumice heated at 670 — 690°, two isomeric 
Qr{T -pyndyl)pyrroles are formed, one of which is non-volatile in 
steam, and melts at 132*5°. The other is volatile in steam, melts at 
90°, and gives a picrate , m. p. 227 — 228°, and a methiodide, m. p. 
148°. When the latter isomeride is treated with potassium, and the 
potassium derivative is heated in a sealed tube with methyl iodide 
at 100°, C-(2'-pyridyl)A-methylpyrrole methiodide , m. p. 186°, is 
obtained, from which the free base is liberated by distillation with 
lime. -Pyr\dyl)-l~meikylpyrroU picrate was found to melt at 
143°. H * H - 


Synthesis o! some a-Pyridylpyrroles and a Second Isomer 
of Nicotyrin. J. P. Wibaut and Elisabeth Dingemanse [Rtc. 
trav . chim., 1923, 42, 1033— 1049).— A fuller account of work already 
abstracted (preceding abstract).. The following details are new. 
Dry hydrogen chloride reacts with an ethereal solution of l-(2'-pyr- 
idyl)pyrrole to give its hydrochloride , a greyish-white powder, m.p. 
152° but the pyrrole liberated by the action of alkali on this salt 
gives a picrate, m. p. 180°, which is not identical with that formed 
directly. 2 -Aminopyridine mucate melts at 174° (decomp.), but 
the reaction between ethyl mucate and 2-aminopyridme at 105 
yields the diamide of diaminopyridylmucic ad d, m. p. 202 . ine 
derate of C-(2'-pyridyl)pyrrol<l of m. p. 90° is now stated to melt at 

022 2 i7 3° instead of 227—228°. The hydrochloride hi this 0(2 ; pyr* 

idyl)pym>le melts at 179°. The picrate (m. p. 211°) and mdhM 
(m p 167°) of the isomeric C-(2tpyridyl)pyrro^ m. P; 32 - ^ 
now described. The isomeric bases C. (2 
isomeric with nicotyrme, are described. That from 
pyrrole, m. p, 90°, boils at 273°/764 mm and gives themethi^ 
and picrate previously described. That from 0*(- -p^ 1 ^ 1 

m. p. 132°, gives a picrate, m. p. 197 198 . 

The Additive Formation of Four-memhered 
The CondiUona which confer Stability on ^ AtrBE i> 
diaridinee . Christophs Kelk Inqold and Hemiy a 
Piogott (T., 1023, 123, 2745-2752). 
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New Investigations with Diazomethane; Alloxantin 

Heinrich Biltz and Hans Pabtzold [Annalen, 1923 433 64— 
87 ).— The determination of the constitution of alloxantin is rendered 
difficult by the ease with which it dissociates into alloxan and 
dialuric acid; even in a saturated aqueous solution, dissociation 
proceeds to as much as 80% (Biilmann and Bentzon, A 1918 
i, 352). Since methylation may be effected in the absence of water 
by the use of diazomethane, it was hoped that by means of that 
reagent the structure of alloxantin might be elucidated. But even 
in t-he complete absence of water, the products of the action of 
diazomethane on alloxantin are derived from alloxan and dialuric 
acid; consequently, the results obtained only contribute to' the 
constitutional, problem by providing a further illustration of the 
ease of dissociation of alloxantin. 

Actually it is immaterial whether alloxantin or tetramethyl- 
alloxantin is used, and whether water of crystallisation is present 
or not; the products are 5 : 6-methylenedioxy-l : 3-dimethyluraeil, 

COd^fe-C'O^^ 2 * argej flat ’ rJlombic leaflets (possibly mono- 

clinic), m, p. 170°, and 5 : (y-dimethoxy-l : 3 •dimeikyluracil, 
NMe*CO-C*OMe , Tn , , . , . .... 

\ „ mr U (11), slender prisms (apparently monoelime), m. p. 
CONMe-OOMe * r 

59°. The compound (I), which has already been obtained as a 
syrup (Herzig, A., 1922, i, 373), is also produced by the action of 
diazoraethane on alloxan monohydrate, dimethylalloxan mono- 
hydrate, or anhydrous dimethylalloxan, but the last named reacts 
fully only in the presence of water. The dimethoxy-derivative (II) 
is also obtained by the action of diazomethane on dialuric acid or 
1 : 3-dimethyldialuric acid. 

The constitution of the methylene ether (I) follows from its 
mode of formation and properties. It is unaffected by treatment 
with concentrated nitric acid, with alcoholic sodium ethoxide, or, 
in glacial acetic acid solution, with hydrogen peroxide or with 
sodium amalgam. The ether is dissolved by means of alkali hydr- 
oxide solution, but is evidently changed, since it is not recovered 
by acidifying the solution. The methyl enedioxy-ring is broken by 
the action of cold, or, more rapidly, by means of boiling, water, 
or by the action of hot, concentrated hydrochloric acid. In the 
first reaction, formaldehyde is produced ; the second leads to the 
formation of the 6 -chioromdhyl ether of 1 : 3-dimetbylfsodialuric acid, 

i C0*Me^H*O‘CH CP ong P risms > m> P* 92 ( corr ^ hydrous, or 
with H 2 0, long prisms, m. p. 88° (eorr.). The chloromethoxyl group 
is probably situated at position 6, rather than at 5, since the molecule 
of water is apparently held about as firmly as in alloxan mono- 
hydrate, and is therefore probably attached to the 5-carbonyl 
group (see below). The action of warm hydriodic acid, d 1-96, 
on the methylene ether gives the 6 -iodomethyl ether, m. p. 83°, or with 
[HjO, short, compact rhombs, m. p. 123° (corr.). This, and the 
jchloromethyl ether, are stable towards acids, but sere decomposed 

VOL. exxiv. i. xx 
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both .-hydrogen atoms of the thiophen ™lecutea re ^ ^ 

c0 ImM*** ( j a 


con. 


(III.) 


latter is preferred, 


is pret 

since formula (II) does not account for the intense colour of indoi 
uhenine Moreover, either indophemne or mesoxophenme, to 
S a similar structure is assigned, may be reduced m acehc acKl 
i *L™ V» means of line dust to a leuco-base, from which the 
solution by making the solution alkaline and shaking in 

dye . B S Slhkbeifg weu expressed by the indigoid struct^ 
of two thiophen molecules, as in (HI), 
■Mi™ ilv known to occur, since thiophen is converted into 2 : 2'-di- 
thienyl by toe action of concentrated sulphuric acid (Tiihl A 1894, 

i, 276). VV S N 

TWdroeen Sulphite Compounds : Hydroxaxnic Acids and 
nh^tives of 1 • 2 • 4 -Triazole. C. Gastaldi (Gazzet in, 1923, 
gg r ^ 5 __ 645 ) The action of sodium hydrogen sulphite onchlor- 

hychS^“clSS, (1 wiSh h^”Cn U lL^y“coMid?red (j5, 

acid, SOjNa 0 C ^ N j 0 . l CMe ; oH) . CO -NH-OH,H 2 0, 
w hich nrobably results from compound (1) by the Mowing react*: 

„ , t he iodoform reaction with lodme and sodium 

+C,H,(NHj), -*■ NaHSO 3 +HjO+C t H,< NH ^ 0 • 

With phenylhydrazine, it g£« 

appeals to be V® ^ce k mav rSdily be converted in to 
NHPh-N:CMe-C(OH .h OH, since ma^ / compound or its 

1:2: 4 -triazole derivatives. Thus so6l m 

acetyl derivative is heated, or the latte 4 . triazo le «* 

ethoxide, 5 h ydroxy4.phenyl-3-metoyl 1 ^ 


CO s H-NH'CMe:N-NHPh 
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when, however, the phenylhydrazone is heated with acetic anhydride 
1 .phenyl-3 : 5 -dimethyl- 1 : 2 : 4-triazole is formed * ' 

KHPh'N:CMe*C(OH):NOH rl%NHPh*N:CMe*NH 2 + 

Ac a O NHPh'NICMe-NHAc CMe<T N: ? Me 

^N-NPh' 

Pyruvylkydroxamc acid phenylhydrazone forms crystals which 
after being dried at 100°, melt and lose carbon dioxide at 178— 179 0> 
When reduced in sodium hydroxide solution by means of sodium 
amalgam, it yields a-phenylhydrazidopropionic acid, m. p. 172—173° 
(decomp.) (cf. von Miller and Plochl, A., 1892, 1196), or if the 
reduction is effected at 0° two compounds, m. p. 124—125° and 144° 
respectively. Its sodium salt forms pale yellow prisms, gives an 
alkaline aqueous solution, and decomposes gradually in the air or 
violently when heated on platinum foil ; its picrate, 

QPnOjWPflF* 

crystallises in red needles, m. p. 158°, and its acetyl derivative forms 
colourless laminae, m. p. 142° (qvolution of gas), gives a brick-rcd 
coloration with concentrated sulphuric acid and a brownish-yellow 
coloration with ferric chloride in alcoholic solution, and exhibits 
normal cryoscopic behaviour in naphthalene and in acetic acid. 

Pyruvylhydroxamic acid phenylmethylhydrazone, 

NMePh*N:CMe*C(OH):N*OH or NMePh-NICMe'CO-NH-OH, 
prepared similarly to the phenylhydrazone, forms yellow needles, 
m. p. 126°, gives a deep red coloration with ferric chloride in 
aqueous or alcoholic solution, is decomposed by concentrated 
sulphuric acid, and reduces hot Fehling’s solution and cold 
ammoniacal silver nitrate solution. Its acetyl derivative crystallises 
in golden-yellow needles, m. p. 82 — 83°, has the normal molecular 
weight in freezing benzene, reduces ammoniacal silver nitrate 
solution, and gives a brick-red coloration with concentrated sulphuric 
acid. T. H. P. 

Hydroxamic Acids and Derivatives of 1:2: 4-Triazole. 
C. Gastaldi ( Gazzeita , 1923, 53, 629— 634).— According to the 
views of Stieglitz (A., 1897, i, 43; 1903, i, 235), the formation of 
derivatives of 1:2: 4 -triazole from pyruvylhydroxamic acid 
arylhydrazones (preceding abstract) may be indicated by the 
following schemes : 

NHAr-NICMe-CO-NH-OH-KjO 

(I.) * NHAr-N:CMc*CON< 

NHAr'NICMe-CO’NH’O-COR— R’C0 2 H / 

2 ^.N-NAr 

— ► NHArN:CMe*N:CO CMc< n: £. 0H , 

(II.) KHAr*N:CMe-C0*NH-0H+(R*C0) 2 0 -> 

KHArN:CMe*CO‘NH« 0*C0R — > NHArN:CMe-CON< -* 

^ CMe <N^H CMe< ^r 


iNHAr-NICMe-NICO 


\ X" 

A NHArNXMe-NH-COR 


It may be, however, that the carbimide formed unites with a molecule 
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of the aliphatic acid giving a mixed anhydride from which the two tri 
azole compounds may then result : NHAr’NICMe*NICO-f R*C0 2 K 

-( CO a +H 2 0) CMe<J:gr 

NHArNICMe *NH *CO • 0 -COR C 


-<H a O) CMe< N;6 J cor 

The propionyl derivative of pyruvylhydroxamic acid vhrwi 
hydrazme , NHPh-N:CMe*C(OH):NO-COEt > prepared from proS 
anhydride on pyruvylhydroxamic acid phenylhydrazone, crystallises 
in colourless laminae, m. p. 121°, at which temperature it loses 
propionic acid and yields 5*hydroxy-l-phenyl-3-methyl-l ; 2 • 4. 
triazole, m. p. 167°. 


\-PhenylZ-mdhyl-5-etkyl-\ : 2 : 4 -triazole, ^^Et-lph’ P re * 

pared, together with the propionyl derivative of S-hydroxy-l-phenyl- 
3-methyl-l : 2 : 4-triazole, from propionic anhydride and pynivyK 
hydroxamic acid phenylhydrazone, forms a dense, colourless liquid 
b. p. 160 — 165°/14 mm. ; its hydrochloride forms colourless prisms 
m. p. 207°, its ddoroplalinaie orange-yellow prisms, m. p. 190° and 
its picrate bundles of long, yellow laminae, m. p. 138°. 

Pyruvylhydroxamic acid p-bromopkenylkydrazone, 
C 6 H 4 BrNH\N:CMe‘C( OH):N*OH, 
obtained by the action of p-bromophenylhydrazine on the bisulphite 
compound of pyruvylhydroxamic acid, crystallises in colourless 
prisms, m. p. 185—1 86°, gives a blood -red coloration with concen- 
trated sulphuric acid, and, in alcoholic solution, yields a violet-blue 
coloration with ferric chloride. Its sodium salt was analysed, and 
its acetyl derivative, C ll H 12 0 3 N 3 Br, separates in colourless needles, 
m. p. 155°, and, when heated at its melting point, loses acetic 
acid and gives 5-kydroxy-l-p-bromophenyl-3-mdhyl-l : 2 : i-lriazok, 


^^C(OH)-N-C 6 H 4 Br 

267°. 


which crystallises in colourless needles, m. p. 


l-p~BromophcnyL3 : o-dimethyl-l :2 A-triazole, 


-CMe:N 


obtained, together with the acetyl derivative of 5-hydrosy- 
l-p-bromophenyl-3- methyl- 1 : 2 : 4-triazole, by boiling a mixture 
of pyruvylhydroxamic acid p-bromophenvlhydrazone and acetic 
anhydride, forms a pale yellow, dense liquid, b. p, 225 — 230°/45 mm. ; 
its hydrochloride is obtained in colourless lamina?, m. p. 239°. 

Pyruvylhydroxamic acid p-nilrophenylhydrazone, 
N0 2 *C 6 H 4 ’NH‘N:CMe*C(0H):N-0H, 
crystallises in chestnut-red prisms, m. p. 224° (decomp.), dissolves in 
dilute sodium hydroxide solution to a deep violet-red solution, and 
in alcoholic solution gives a dark green coloration with ferric chloride. 
Its acetyl derivative forms slender, yellow needles, m. p- and. 
when heated at its melting point, gives 5-hydroxy- 1 -p*nitrophein • 
3-metbyl-l : 2 : 4*- triazole. 
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, Polypyrro^ AKTOKW Egn U«i R AccadLincei, 1923, 

[y], 32, u, I /»— J- » CI. A., i, 766).— In accordance with its 

constitution, Demistedt s tnpyrrole, which is formed of two pyrrole 
dugs united in the 2-p^ition to a pyrrolidine nucleus, yields black 
compounds only with difficulty, but 2-hydroxydipyrryl gives such 
compounds even more readily than pyrrole itself. It hence appears 
probable that more complex pyrrole derivatives will yield black 
products still more easily. This conclusion is supported by the 
results now described. J 

CH~CH 

Ethyl (J- pyrroylpropionate , (4 H . NH >C'C0-CH 2 -CH 2 ‘C0 2 Et, pre- 


pared from magnesium pyrryl iodide and ethyl succinate, crystallises 
in needles, m. p. 70°, and the free acid , C 8 H d 0 3 N, in white needles, 
m. p. 140°. When treated in ethereal solution with magnesium 
pyrryl iodide, this ethyl ester yields a-dipyrroylethane, m. p. 236° 
(cf. Oddo and Dainotti, A., 1912, i, 721), and the latter, when 
boiled with ammonium acetate in acetic acid, gives a blue -black 
powder which has the general properties of the pyrrole-blacks and 
the composition c 12 h 8 o 3 n 3 . t. h. p. 


Derivatives of TMosemicarbazides and of Hydrazodithio- 
dicarbonanrides. E. Fromm [with E. Layer and K. Nerz] 
{Annalen, 1923, 433, 1 — 17). — 3 : 5-Diamino-4 : 1 : 2-thiodiazole, 
2tf.*C(NH ) 

N*C(NH p ^ ^ alreacl y been °btained (Fromm, Briegleb, and 

Fohrenbach, A., 1922, i, 377 ; Busch, Schmidt, and others, A., 1913, 
i, 907; 1915, i, 317; Freund, Imgart, and Wischewiansky, A., 
1894, i, 97 ; 1895, i, 400) by the action of concentrated hydrochloric 
acid on hydrazodithiodicarbonamide. A better yield is obtained 


by oxidising the latter by means 'of warm, aqueous hydrogen 
peroxide; the dithienol form of the diamide becomes oxidised to 
a cyclic disulphide, which undergoes hydrolytic fission, with loss 
of sulphur, water being then eliminated from the resulting hydroxy- 
thienol derivative. The presence of two amino-groups in the 
product is demonstrated by the formation of a benzylidene deriv- 
ative, pale yellow crystals, m. p. 218°, and of dibenzoyl and diacetyl 
derivatives, white; microcrystalline powders, of m. p. above 280°. 
The latter is also formed, together with phenylthiocarbimide, by 
the action of boiling acetic anhydride on x-phenyl -${ 3 : 5 -diamino- 
1:1: 2 -thiodiazolyl) -carbamide , m. p. above 280° (darkens at 210°), 
which is produced by the action of phenylthiocarbimide on the 
thiodiamine in boiling, aqueous -alcoholic solution. The action 
of cyanogen on a warm 50% aqueous-alcoholic solution of the 
thiodiamine gives a compound, small, reddish-brown crystals, m. p. 
above 280° (blackens at 200°), which has, perhaps, the formula, 


CN'C(NIL):N-C<?’u ., IT , since it gives a dibenzylideile deriv- 

U v *-W Dr, 

ative, a black or brownish-black, amorphous powder. 

Hydrazodithiodicarbonamide is converted by the action of 
boiling 10% hydrazine hydrate solution into 4 -ammo-Uhiol- 
3:3:5: 6 -tetrazine (or 3 : 4-dianiino-5-ihiol- 1 : 2 >4 -triazole), yellow 
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needles, m. p. 217°, which gives the following derivatives : , 

white leaves, m. p. 220°, benzoylbenzyl , a microorystalline powd^ ’ 
m. p. 198°, acdylbetnzyl , an amorphous powder, m. p. 198^2(W 
acetyl, a white powder, m. p. 265°, benzylidene , +2H 2 0,m,p. 2790’ 
The latter is oxidised by means of hydrogen peroxide to a disulphide 
a yellow powder, m. p. 266° ; with lead acetate, it gives a had Sa n J 

Diphenylhydrazodithiodicarbonamide is converted by the acti 
of boiling 10% hydrazine hydrate solution, or of warm dilute sodm° U 
hydroxide solution, into 3-anilino-5-thiol-4-phenyl-l : 2 ; 4-triazr? 1 
(Busch and Ulmer, A., 1902, i, 575), which gives a benzoyl derW 
ative, m. p. 187°, and a benzyl derivative, m. p, 154 D ? and is Con ' 
verted by the action of cold 50% sulphuric acid, warm aqueous 
alcoholic hydrogen peroxide, or faintly acid ferric chloride solution 
into a disulphide, a yellow, amorphous powder (diacetate, -fHO* 
lemon-yellow crystals, m. p. 214°). The latter is converted bv 
means of warm alcoholic sodium hydroxide solution into 3-anilino 

4- phenyl-l : 2 : 4-triazoIe (Busch and Bauer, A., 1900, i, 4H). 

Diphenylhydrazodithiodicarbonamide is converted/ in boiling 

alcoholic solution, by means of phenylhydrazine, iodine, or ferric 
chloride and hydrochloric acid, or, in cold, dilute sodium hydroxide 
solution, by means of hydrogen peroxide, into 3 : 5-dianilino- 
4:1: 2-thiodiazole (dibenzoyl derivative, m. p. 198 — 199°) (Freund 
and Wischewiansky, A., 1894, i, 907 ; Busch and Schmidt A. 
1913, i, 907). The use of ferric chloride leads also to the formation 
of 3 : 5-ditkio4-phenyl-l : 2 : 4 -triazole, lemon-yellow needles, ra. p. 
230°, dibenzyl derivative, pale yellow crystals, m. p. 114°. 

The action of hydrogen chloride, in boiling glacial acetic acid 
solution, on diphenylhydrazodithiodicarbonamide, gives 3-anjJino- 

5- thiol-4 : 1 : 2-thiodiazole (Busch and Schmidt, loc . cit.; Freund 

and Imgart, A., 1895, i, 400), which forms a benzyl derivative, 
white needles, m. p. 144°; it is oxidised by means of hydrogen 
peroxide in warm aqueous alcoholic solution to a disulphide^ an 
orange-coloured precipitate, ra. p. 227°, which is converted by the 
action of boiling, alcoholic sodium hydroxide solution into 3 milm- 
4:1: 2-thiodiazde, m. p. 170°. W. S. N. 


Spiralis. X. Ethyl Di-o/>-d.iiutroben2ylinalonate and its 
Reduction Products, Synthesis of an Optically Active Spiral 
without an Asymmetric Carbon Atom. Dan Radulescu 

(Bui. §oc. Stiin(e Cluj , 1922, 1, 306—310; from Chem. Zentr., 1923, 
iii, 130 — 140 ; cf. this vol., i, 1211).— Spirans of the general formula 


must show molecular asymmetry, although they 

A A 

no single asymmetric carbon atom. Such a spiran has been pre- 
pared by the author. Ethyl bis-op-dinitrobenzylfmlomte, obtained 

by nitration of ethyl di- 
xrrr /^\ nff r«ff p - n i trob e n zylmalonate, 

m *\ / ' m *\ „ / ( H 2 \_/* forms needles, m. p. 106°, 

and gives on reduction by 
Thiele-Dimroth’s reagent, 
bis am inodih ydrocn rboslyrilspiran (annexed formula). It is an 


„/' v ^\ c / v 
Ax’ioh/ x C(oh>:n 
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amorphous, white substance. The dikydrochloride forms flakes. 
The optically active base is obtained by means of silver bromo- 
camphorsulphonate. It has [a]}}— 84° and is chemically identical 
w ith the racemic base. G. W. R 


Ortho-hydroxyazoxy-compounds. Dino Bigiavi and Raoul 

Poggi (Atti It. Accad. Lined , 1923, [v], 32, ii, 168 — 171). Two 

isomeric azoxy -compounds containing a hydroxyl group in the 
ortho -position to the azo-group are formed as secondary products 
in the action of alkali and light on nitrosobenzene (Bamberger, 
A., 1900, i, 531 ; 1902, i, 505), but the yields are so small that their 
structures have not been determined. 

Oxidation of benzeneazo-p-cresol by means of peracetic acid 
yields the two isomeric benzeneazoxy-p-cmols : (1) The i-compound, 


OlNPb'N-^ y m. p. 74°. When treated with bromine, this 
' Me 

yields a polybrwm- compound, m. p. 164— 165°, from which, by 
reduction, the only base obtained is aniline. (2) The fi-isomeride, 
NPh:NO‘C 6 H 3 Me*OH, m. p. 125°, which is converted by the action 
of bromine into a di6rorao-derivative, m. p. 167°; reduction of the 
latter yields p-bromoaniline. 

Certain reactions of the para-hydroxyazoxy-derivatives may be 
extended to the ortho-compounds. The first products of bromin- 
ation of the a- and (3-bcnzcneazoxy-p-cresols are respectively 
0L-benzeneazozy-3-bmno-ip-cre$ol, m. p. 143°, and $-benzeneazoxy • 
3-bromo-])-cre£ol, m. p. 117°, each of these giving aniline and 6-amino- 
2-bromo-p-cresol when reduced by means of tin and hydrochloric 
acid. 

In alkaline solution, permanganate oxidises azoxyphenols to 
isodiazo-compounds with diverse velocities, the (J-form of p-hydroxy- 
azoxybenzene exhibiting far greater resistance than the a-isomeride 
(A., 1921, i, 364). Similarly, the oxidation of p-benzeneazoxy- 
p-cresol proceeds to so slight an extent that the normal diazo- 
compound obtained by acidifying the alkaline solution of the 
fsodiazo- compound gives but a feeble red coloration with [3-naphthol ; 
contrary to Bamberger’s suggestion (A., 1900, i, 531), this reaction 
cannot be regarded as a means of characterising azoxyphenols. 
Owing to their different oxidisabilities, the two o-hydroxyazoxy- 
benzenes are to be considered as isomeric and not, as Bamberger 
at first supposed, as stereoisomeric ; the compound, m. p. 78°, will 
have the a-structure, OiNPhiN’CflHpOH, and the isomeride, m. p. 
108°, the ^-structure NPhlNO'CeH^OH. 

It has been shown previously (A., 1922, i, 878) that nitrous acid 
acts on. the grouping 0H'C 6 H 4 *N(1C)1, giving rise to a nitip-deriv- 
ative with the nitro-group in the ortho -position to the hydroxyl, 
whilst it is without action on the grouping 0H*0 6 H 4 *N0.. In 
agreement with this, 3-benzeneazoxy -p-cresol remains unchanged 
when treated with nitrous acid, whereas the a-isomeride yields 
z-be nzencazoxy-3-nitro -p-cresol, m. p. 122°; further, benzeneazo- 

X 2* 
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cresol, by virtue of its !N«C 6 H 3 Me*OH group, yields a nitro-deriy 
ative with the nitro-group in the ortho-position to the hvdrnw! 

- - - , NPhINH - J Xyl 


Normal diazo-compounds, such as 


0 


, which are 


analogous 


to nitrous acid, > resemble the latter in reacting with 


group- 


ings containing a tervalent nitrogen atom and a hydroxyl grouo 
IN-CgH^OH. Thus, benzeneazo-p-cresol readily yields the cnm 
pound NPh:N*C # H a Me(OH)-N:NPh, m. p. 180° (cf. Puxeddu and 
Maccioni, A., 1907, i, 798), and a-benzeneazoxy-p-cresol the mtw 
pound 0:NPh:N*C 6 H2>Ie(0H)*N:NPh, m. p. 143°. ' 

Although it seems more justifiable to consider the difference 
between the two o-azoxy-compounds to be determined by the 
position of the oxygen atom in the azo-group, support is furnished 
to Baudisch’s view (A., 1907, i, 356) by the observation that 
p-o-hydroxyazoxybenzene and p-benzeneazoxy-p-cresol react with 
difficulty with benzoyl chloride, acetic anhydride, or ethyl iodide 
giving dense, oily products, whereas the corresponding a-corapounds 
readily yield crystalline products with these reagents. T. H. P 


Condensation of Aryldiazonium Salts with Mono-alkylated 
Malonic Acids. Thomas Kennedy Walker (T 1923 123 
2775—2779). * ’ 


King Closure and Intensity of Colour. Julius von Beaux 
and Jon Seeman (Ber., 1923, 56, [B] t 2161— 2164).— The intensity 
of the colour reactions given by certain dialkylanilines has been 
compared with those shown by allied compounds in which the 
nitrogen atom is present in a ring. The substances investigated 
include hydrols, R*CH(OH)-R, azo-compounds of the formula 
N02*C fi H 4 ’N;NR, and nitroso-compounds, R\NO. In general, it 
appears that the absorption of light is much more marked with 
cyclic amines than with substituted anilines and that the length 
of the chain which is closed to a ring is unimportant ; the phenomena 
do not appear to be explicable at the present time. 

The following new compounds have been prepared incidentally : 
Bis-\-mdhyl-\ : 2 : 3 : 4 - tel ra k ydroq ui nolyhnethane (from kairoline 
and formaldehyde in acid solution), a colourless, viscous liquid, 
b. p. 235— 240°/l mm.; fns-j^-rneJhyl-a-methyldikydroindylmthne, 
C 2l H 26 N ? , a viscous liquid, b. p. 235 — 240°/l mm.; -nitrobenzene- 
azo-o-anmdine, a brownish-red, microcrystalline powder, m. p. 
119—121°; p-nitrobenzeneazo-l-meikyl-l : 2 : 3 : 4-ktrahydro-^-quin- 
dine, a microcrystalline, brown powder, m. p. 147°; p -nitrobenzene- 
azo-^-mdhyl-a-methyldihydroindole, small, dark brown crystals, 
m. p. 121°; p - nitrobenzeneazo- N -methylphenmorphdin e , an almost 
black, crystalline powder, m. p. 213°. H. W. 


The Cyanine Dyes. VII. A New Method of Formation of 
the Carbocyanines. The Constitution of the Thiotsocyanines 
and of Kryptocyanine. William Hobson Mills and Walter 
Theodore Karl Braun holtz (T., 1923, 123, 2804—2813). 
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B Pr ° te £ t ?i U ' Salts which are 
precipitated by Salts Other than Ammonium Sulphate 

S. P. t S*“™ R u d 8 - Palitzs ™ (2- j*pM. CAm 1923 
130, 72 83) .-Egg-albumin, may be obtained in a crystalline 
condition by the addition of a mixture of primary and s^ondary 
ammonium phosphate. The product resembles in crystalline form 
that obtained by the use of ammonium sulphate. The values of 
factor t— (weight of protein [containing water of crystallisation!/ 
weight of protein nitrogen), for different preparations were deter- 
mined. For protein precipitated at p u 4-81, r=7-89, and at a 
*>h r For P roteil i precipitated by ammonium sulphate 
r— 7-86. The figures dcrnot decide conclusively whether a different 
salt is precipitated in the two cases. The solubility of the protein 
in presence of ammonium sulphate increases rapidly with increase 
of pu, i.e., at constant ammonium concentration, the solubility 
decreases with increase of phosphoric acid. W. 0. K. 


Hydroxypyrroles in Proteins. N. Troensegaard (Z. physiol. 
Chem., 1923, 130, 84—86; cf. this vol., i, 615).— Protein (gliadin) 
was acetylated (acetyl value, 36-3) and then methylated (methoxvl 
value, 20*5). The product was reduced with sodium in amyl- 
alcoholic solution and fractionated. The ether- soluble pyrrole 
fraction contained the greatest amount of methoxyl. Only about 
one-third of the total methoxyl survived the reduction. It would 
appear that there is more hydroxypyrrole in gliadin than is detected 
by the usual analysis. \y. 0. K. 


The Amino-acids of Zein. II. D. Dakin ( Z . physiol. Chem., 
1923, 130, 159 — 168). — With the help of the butyl alcohol method 
{A., 1921, i, 66) an analysis has been made of zein, and the following 
constituents have been found: alanine, 3*8%; leucine, 25%; 
phenylalanine, 7*6%; tyrosine, 5*2%; proline, 8*9%; aspartic 
acid, 1*8%; glutamic acid, 3T3%; (1-hydroxyglutamic acid, 2*5%. 

W. 0. K. 


Peroxydase. IV. The Peroxydase Activity of Oxyhaemo- 
globin. Richard Willstatter and Adolf Pollinger (Z. 
physiol. Chem., 1923, 130, 281 — 301). — Systematic investigation 
has been made of the peroxydase activity of crystalline oxyhemo- 
globin, by weighing the amount of purpurogallin produced from 
pyrogallol in presence of hydrogen peroxide under definite con- 
ditions. With a constant quantity of oxyhemoglobin from horse- 
blood, the yield of purpurogallin increases with the amount of 
hydrogen peroxide, and so also with increasing oxyhemoglobin and 
constant hydrogen peroxide. In neither case is the relation quite 
linear. The peroxydase activity does not alter with repeated recrys- 
ta] fiction, but differs from the activity of a simple solution hi blood 
corpuscles, in which the peroxydase is hindered in its action by the 
catalase. A comparison of the activity of various types of haemo- 
globin of various species of animals shows that that from horse* 
Mood is the most active and that the others follow in the, following 
order, dog, ox, and pig. The activity is approximately expressed 
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by the formula a=oc 1 / n , where l/n=0*188, 0-229, 0*214, and 0-215 
for horse, dog, ox, and pig respectively, for constant hydrogen 
peroxide and varying haemoglobin. W. 0. K 

Natural Porphyrins. III. Exogenous Porphyrin Form, 
ation and Excretion. Hans Fischer and Karl Schneller (7, 
physiol Chem 1923, 130 , 302 — 325). — After the administration 
of blood, Kammerer’s porphyrin has been foimd in the fcec es ^ 
addition to the small amounts of coproporphyrin normally present 
The adsorption spectra of these spectra has been investigated fnl] v 
Kammerer’s porphyrin on treatment with ferrous acetate in acetic 
acid solution combines with iron and Kammerer’s haemin is formed 
Exposure to bright sunlight of a persotf secreting Kammerer’s 
porphyrin as a result of administration of blood gave negative 
results. Porphyrin is obtained from hsemin by the action of 
sodium amalgam in alkaline solution. W. 0. K. 

Analysis of Tuherculinic Acid. Elmer E. Brown and Treat 
B. Johnson ( J . Biol . Chem., 1923, 57, 199— 208).— On purification, 
tuberculinic acid (cf. this vol., i, 160, 965) loses guanine, leaving a 
stable trinucleotide containing adenine, thymine, and cytosine. 
The absence of uracil from the molecule has been confirmed. E. S. 


The Decomposition Products of Gelatin. Wl. Gulewitch 

(Z. physiol. Chem., 1923, 130 , 152 — 158). — From the product of 
the hydrolysis of gelatin by sulphuric acid an amino -acid has been 
isolated as the nitrate C 6 H 14 () 2 N 4 ,HN 03 , m. p. 222°, [a] D +0-16°. 
The copper salt forms blue rosettes, (C 6 H 14 0 2 N 4 ) 2 ,Cu(N0 3 )2 ) m.p. 
227° (decomp,). The acid is apparently racemic arginine, obtained 
previously by Kutscher [Z. physiol. Chem., 1898, 26 , 114) by the 
tryptic decomposition of fibrin. It is considered probable that the 
racemic form arises by racemisation of d-arginine by the acid used 
in the hydrolysis. W. 0. K. 

The Combination of Deaminised Gelatin with Hydrochloric 
Acid. David I. Hitchcock (J. Oen. Physiol 1923, 6, 95—104).— 
When prepared without heat, deaminised gelatin, the isoelectric 
point of which is at P a 4-0, contains 0-0004 equivalent of nitrogen 
per g. less than the original protein, an amount which is equivalent 
to the amino-nitrogen present in gelatin as indicated by Van 
Slykc’s method. The difference (0-00045 equivalent) between the 
maximum combining capacities of gelatin and of deaminised 
gelatin for hydrochloric acid is practically equivalent to the loss 
in amino-nitrogen during the deaminising process. This is addi- 
tional evidence that the combination between protein and acid is 
a chemical combination. The combining capacity of g e ^“L 
hydrochloric acid (cf. A., 1922, i, 882) has been corrected to 0 W 
mols. per g. of protein. * 

Action of Chymosin and Pepsin. IX. The Differeat 
Behaviour of the Stomach Enzymes of the Can ana rig ^ 


Acid on Heating. 

130 , 55-71).— Evi 
stomach of the pig only one enzyme 


Olof Hammarsten (Z. physiol. CAcm., 

* . -i — jg j 

This is a pepsin and both 


130 , 55— 71).— Evidence is brought to show that there is m the 
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coagulates milk and hydrolyses protein. In the stomach of the 
calf there exist two enzymes, pepsin as before, and also chymosin 
which only coagulates milk. Whilst pepsin is the less resistant to 
alkali, as was previously shown (A., 1922, i, 958), it is now demon- 
strated that cbymosm is the less resistant to add. When heated 
in presence of 0-2% hydrochloric acid, the milk coagulating action 
oi the extract of calf stomach decreases in the ratio 1:11, and the 
pepsin action only in the ratio 1 : 1*4, In the case of the extract 
of pig’s stomach, the milk coagulating action decreases in the 
ratio 1 : 1*5, and the pepsin in the ratio 1 : 1-4, \y q ^ 

Stoicheiometrical Relationship between Invertase and 
Silver Nitrate. H. von Euler and K. Myrback (Sven.sk Kem. 
Tidslcr., 1922, 34, 222—231; from Chem. Zentr., 1923, in, 314; 
cf. A., 1922, i, 959).- From experiments on the inactivation of 
invertase by silver nitrate in solutions of varying l^drogen-ion 
concentration, it is concluded that a stoicheiometrical relationship 
exists between the enzyme and the silver nitrate which inactivates 
it. The silver equivalent is calculated as 5400. G. W. R. 


Molecular Condition and Stability of Saccharase. H. von 

Euler, K. Josephson, and K. Myrback (Z. physiol Chem., 1923, 
130, 87 — 107).-— It has been shown previously (this vol., i, 721) 
that highly purified saccharase can by diffusion be separated from 
material of high molecular weight associated with it. It is now 
found that the ratio of the rates of diffusion corresponds with a 
molecular weight of about 20,000 for the saccharase. 

The activity of saccharase is decreased by alcohol, but reversibly, 
so that the activity returns again when the alcohol is removed. 
However, alcohol also causes an irreversible destruction of the sac- 
charase. This destruction is a maximum with 60% alcohol and 
slowly decreases with more concentrated alcohol. The results agree 
qualitatively but not quantitatively with those of Hudson and 
Paine (A., 1910, i, 798). Apparently, this irreversible destruction 
depends to some extent on the degree of purity of the saccharase 
preparation. Some preparations of Saccharase lose their activity 
on heating according to the law of unimolecular reaction, whereas 
other preparations of the same activity do not follow this law. 
Probably two enzymes exist, one of wliich possesses much greater 
thermostability than the other. However, the affinities for the 
substrate of the heated and the unheated enzyme solution are 
very similar. This would scarcely be expected if two enzymes 
were present and one was thermolabile. These results may be 
explained on the hypothesis that the stability of the enzyme is 
determined by other groups of the enzyme molecule than those 
which determine the affinity, and that the latter are the same in 
the two enzymes. 

The rate of destruction of the dried enzyme is much less than 
that of the solution. W. O. K. 


The Relation of the Thermolability of Malt Diastase to 
Acidity. Efr. Ernstrom ( Biochem . Z., 1923, 1 41 , 40--41 ) .-—At 
a Pb of 5*2, the resistance of malt diastase to ^motivation, when 
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exposed for one hour to a temperature of 55°, is at a maxima, 
(cf. Liters and Lorinser, Biochem. Z ., 1922, 133, 487), j p 

The Action of Arsenic and Antimony Compounds on th 
Fermentative Function of the Organism. I. The Action 
of certain Arsenic and Antimony Preparations on Ptvalte 
J. A. Smorodincev and Fr. E. A. Iuin (Biochem. Z. t 1923 t 141 
297 — 303). — Potassium and sodium arsenites and arsenates,' anti’ 
mony trichloride, and antiinonyl potassium tartrate inhibit the 
action of ptyalin on starch, the antimony compounds being more 
active than those of arsenic. In great dilutions (0-00004°/ 1 
antimony trichloride accelerates the action of the enzyme, a result 
which is ascribed, not to any specific action of the antimony, but 
to the hydrochloric acid formed from the salt. In higher con- 
centrations, hydrochloric and tartaric acids inhibit ptyalin the 
latter exerting much the more marked effect. j ’p 

Enzyme Action. XXIV. The Kinetics of the Ester- 
hydrolysing Actions of some Tissue and Tumor Extracts 
Kanematsu Sugiura, Helen Miller Noyes, and K. George 
Falk (J. Biol. Ckern., 1923, 56, 903 — 920).— Measurements have 
been made of the reaction velocity of the hydrolysis of glyceryl 
triacetate by extracts of the Flexner-Jobling rat carcinoma under 
different conditions of concentration and acidity. The results are 
similar to those which have been obtained with other enzymes. 

E. S. 

Enzymic Hydrolysis of Hippuric Acid. A. ClemEnti (Alti 
B. Accad. Lincei, 1923, [v], 32, ii, 172 — 174). — The experimental 
results described confirm {cf. Mutch, A., 1912, ii, 579) the presence 
in the animal organism of an enzyme, termed hippuricase, which 
hydrolyses hippuric acid to benzoic acid and glycine and occurs 
in the kidneys of mammifers in general and in pig’s liver. Although 
its amidolytic activity is analogous to that of erepsin or trypsin, 
hippuricase is biochemically distinct from these enzymes. 

T. H. P. 

Ferments. II. Lability of Soja Urease and the Question 
of Auxoureases and Coenzymes. HI. Mechanism of the 
Action of Robinia Urease. Satosu Nakagawa (Mitt. med. 
Fak. Kais. Univ. Tokyo , 1922, 28, 383-427; from Chm. Zentr., 
1923, iii, 395). — Soja urease is very labile in dilute solution and 
its effect at high temperatures is less than that calculated from 
the time and the amount of enzyme present. The auxonrease 
described by Jaeoby inhibits the decomposition of urease. This 
inhibition is not shown by sodium nucleate, or the ash constituents 
of the substances containing the auxourease. The co-enzyme 
effect of* enzyme solutions inactivated by alkalis, acids, or by 
heating is explained as a protective action. Whether auxoureases 
exert an activating effect can only be decided with preparations 
free from proteins and their hydrolytic products. Phosphates and 
acetates have no protective effect on urease, neither do they ^influenoe 
the effect of auxoureases. It is confirmed that the dimuusnea 
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activity of urease with increased volume of liquid holds also with 
constant concentration of urea. 

Robinia urease has optimum p R 7-4. Phosphates have no effect 
between 0*02 and 0*04 M. Urea exerts an inhibitory effect in 
concentrations above 10%. It is less labile than soja urease. 

G. W. R. 

Bacterial Tyrosinase. C. Stapp (Biochem. Z., 1923, 141, 
42 — 69). A tyrosinase closely resembling that of fungi is present 
in cultures of the bacteria from the root nodules of Soja hispida , 
various species of _ Lupinus , Cormiilla varia , Genista tinctoria, 
Sarothamnus scoparias, and Tetragondobus purpureas . Soja tyro- 
sinase is capable of oxidising the barium salt of tyrosinesulphonic 
acid, hydroxyphenylethylamine hydrochloride, and to a less extent 
^-resorcylic acid. Gentisie acid, 2 ; 4- and 2 : 5-dinitrobenzoic 
acids, anthranilic acid, phenylglycine and p-phenylpropionic acid 
are not oxidised. Bacterial tyrosinase acts more quickly in cultures 
killed by chloroform than in the presence of the living bacteria. 
It is regarded as an endocellular enzyme, and does not pass through 
a porcelain filter. The various tyrosinases investigated were all 
inactivated at temperatures between 60° and 65°, but they may 
be reactivated by shaking with oxygen even after subjection to 
temperatures of 75°. With increasing temperature, the rate of 
oxidation by bacterial tyrosinase rises, the optimum appearing to 
be close to the inactivation temperature. The range of action 
lies between p a 5 and p a 10-5, with an optimum at p R 8. By 
means of bacterial tyrosinase, the presence of tyrosine in 0-005% 
concentration may be demonstrated. The intermediate formation 
of homogentisic acid was not detected during the action of the 
enzyme on tyrosine. J. P. 

Extraction of Vitamins from Yeast and Rice Polishings with 
Various Water-miscible Solvents. Casimir Funk, Benjamin 
Harrow, and Julia B. Paton ( J . Biol. Chem 1923, 57, 153 — 
162). — When judged by the inactivity of the residues, the best 
solvents appear to be 70% alcohol in the case of yeast and 60% 
alcohol in the case of rice polishings. Very active extracts may 
also be obtained w r ith acetone ; moreover, such extracts contain a 
comparatively small proportion of nitrogenous impurities. The 
amounts of vitamins-B and -D extracted by different solvents 
appear to run parallel; no relation appears to exist, however, 
between these vitamins and the coferment. Extracts of rice 
polishings have a greater activity on rats than on pigeons. E. S. 

Glucokinin. II. J. B. Collip ( J . Biol . Chem., 1923, 57, 
65 — 78), — Methods are described for the preparation of extracts of 
glucokinin (this vol., i, 967) from various plants.- Injections of 
such extracts into normal rabbits produce a marked hypoglycsenna, 
which, however, may not become evident for some days or even 
weeks, followed by death. When the blood-serum obtained from 
such animals immediately prior to, or just after, death is injected 
into a second rabbit, similar results are produced. *A depancreatiseu 
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dog has been maintained alive for sixty-six days, only three ini 
tions of glucokinin (onion extract) being made during this period 

E. 8.’ 

Organic Derivatives of Silicon. XXIX. Preparatio 
Properties, and Condensation Products of Di-p-tolylsilican 1 
diol. Herbert Sheppard Pink and Frederick STAmif' 
Kipping (T., 1923, 123 , 2830—2837). m 

The Preparation and Properties of some Phenylstannane 
Sn^Ph^g, and the Application of Microchemical Methods 
to the Determination of their Constants. Tervalent Tin 5 
J. Boeseken and J. J. Rutgers ( Rec . trav. chim 1923, 42, 1017^ 
1025).-— Magnesium phenyl bromide reacts with stannic chloride to 
give tin diphenyl, tetraphenylmonostannane, hexaphenyldistannane 
dodecaphenylpentastannane, and tin, together with some tin tetri’ 
phenyl. The analyses of these compounds were carried out bv 
microchemical means, and their densities determined by flotation 
It was found that hexaphenyldistannane in dilute benzene solution 
has only half the normal molecular weight, and that it will combine 
with iodine to form triphenylmonostannane iodide. It is therefore 
considered that tin in this compound is tervalent. Dodecaphenvl- 
pentastannane is regarded as having the formula Sn(SnPh ) * 

h 34 h. 

Organic Mercury Mercaptides . G eorg Sachs [with Hekbebt 
Antoine, and, in part, Leo Schlesinoer] (Anmkn, 1923, 433 5 
154 — 163).— A series of compounds of the type R^Hg-S-R 2 has 
been prepared by the interaction of alkyl- or aryl-mercuric halides 
and sodium mercaptides, in anhydrous alcoholic or acetone solution. 
The compounds are white and crystalline, easily soluble in most 
organic solvents, and volatile in steam. They are somewhat 
readily hydrolysed by means of dilute acids, giving mercaptans. 
The lower members of the series possess an unpleasant odour, 

Ethylmercuric ethylmercaptide has m. p. 0—3°. Ethylmercuric 
phenylmercaptide has m. p. 61°. Phenylmercuric ethylmercaptide 
forms white, glistening needles, m. p. 56°. Phenylmexcuric phenyl- 
mercaptide , clusters of prismatic needles, has m. p. 105—106°. 
Phenylmercuric benzylmercaptide has m. p. 96°. Bemylmercuric 
phenylmercaptide has m. p. 96°. Phenylmercuric ethylmercaptide 
reacts with ethyl iodide in boiling absolute alcoholic solution to 
give a double compound, Ph-Hg'SEt,SEt*HgI, m. p. 140°, whereas 
in 96% alcoholic solution, phenylmercuric iodide is formed. If 
benzyl iodide is used, in anhydrous alcoholic solution, the products 
are phenylmercuric iodide and benzyl ethyl sulphide. The latter 
forms the following additive compounds by the action of alcoholic 
mercuric chloride : Et8<LH-,HgCL m. p. 83°, and EtS*C 7 H 7 ,2HgCl 2 , 
m. p. 142°. ‘ W.S.N. 
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Physiological Chemistry. 


The Significance of the Dual Function of Hemoglobin in 
relation to the Mechanism of the Chemical Regulation of 
Respiration. Robert Gesell (Proc. Amer. Physiol Soc., Amer. 
J. Physiol, 1923, 63, 393—394). ■ —In certain conditions there may 
be a broken co-ordination of the dual function of ksemoglobin 
(namely, as a carrier of oxygen, and as a source of alkali to the 
plasma), with abnormal breathing resulting. Response of the 
respiratory centre to changes in acidity is discussed, as well as the 
effect of the administration of carbon dioxide on conditions arising 
from a lack or excess of oxygen. Chemical Abstracts. 


Gas and Electrolyte Equilibria in the Blood. V. Factors 
Controlling the Electrolyte and Water Distribution in the 
Blood. Donald D. Van Slyke, Hsien Wu, and Franklin C. 
McLean (J. Biol CJwm., 1923, 56, 765 — 849).—' This paper deals 
from a physico -chemical point of view with the distribution of 
electrolytes and water between corpuscles and scrum and with the 
effect of various factors on this distribution. Assuming the applic- 
ability to blood of (1) the laws governing the distribution of a base 
between strong and weak acids, (2) Dorman’s law of membrane 
equilibria, and (3) the laws of osmotic pressure, and making certain 
simplifying assumptions, expressions have been deduced which 
indicate the electrolyte and water distribution in blood and the 
changes which are produced in it by changes in P H . Measurements 
of the changes actually produced by variations in the carbon 
dioxide tension have yielded results in approximate agreement 
with these expressions." The changes which occur are illustrated 
in the case of oxygenated blood. Thus, an increased acidity due 
to an increase in the carbon dioxide tension produces the following 
changes which are regarded as taking place simultaneously : 

(1) the transference of base from haemoglobin to carbonic acid, 

(2) the migration of CT-ions from serum to cells and of HC0 3 '-ions 
in the reverse direction to restore the membrane equilibria, and 

(3) the migration of water from serum to cells to restore osmotic 
equilibrium. For the mathematical treatment of the subject and 
certain deductions therefrom, the original must be consulted. 

E. S. 


Carbon Dioxide Absorption Curve of Human Blood. III. 
A Further Discussion of the Form of the Absorption Curve 
Hotted Logarithmically, with a Convenient Type of Inter- 
polation Chart. John P. Peters [J. Biol Glum., 1933, 56, 
745-759).— Absorption curves obtained by plotting log (p c0j ) 
against log (CO, vol.%) are more nearly straight lines than are 
those given by the P h ~MHC 0 3 relation (of. Peters and Eisenman, 
ibid., 55, 709). Hence the former method is superior for the extra- 
polation or interpolation of points on an absorption ‘curve . Further , 
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by plotting the carbon dioxide tension against the carbon dioxide 
content on logarithmic paper , and assuming a constant value 
a chart is obtained in which the P values are represented bv 
parallel lines making an angle of 45 with the abscissa. Such 
charts can only be constructed for plasma, smce B Xi is not constant 
for whole blood. E. S. 


The Oxygen Content of Capillary Blood. F . Verzar and F 
Keller (Biochem. Z. t 1923, 141, 21-27). -Capillary blood collected 
from the ball of the finger shows an oxygen content similar to 
that of arterial blood. The average figure observed in normal 
individuals was 91% of saturation, falling in a few cases to 85% 
but never below 82%. In uncompensated lung affections involving 
a diminution of respiratory surface values appreciably below 
normal were obtained. Muscular work m the normal person 
did not alter the oxygen content of capillary blood. j, p. 

The Ammonia Content of the Blood. V. Henriques (2 

physiol . Chem., 1923, 130 , 39-44).— Estimations show that there 
is no appreciable difference between the ammonia content of the 
blood of the renal vein and that of the carotid artery or of the 
vena cava. This result does not confirm that of Nash and Benedict 
(A., 1922, i, 191), who found increased ammonia in the renal vein, 
and suggested on this ground that ammonia is formed in the 
kidneys. W. 0. K. 


The Fatty Acids of Blood Plasma. W. R, Bloor («/. Bid. 
Chem 1923, 56, 711 — 724).— Results are given of a large number 
of analyses of the fatty acid and cholesterol (unsaponifiable matter) 
content of the blood plasma of fasting animals (pig, ox, sheep, 
dog) Considerable variations were observed between both the ■ 
different species and the individuals of the Bame species, In all 
species however, the ratios unsaponifiable matter : fatty acid and 
liquid ’fatty acid : total (solid + liquid) fatty acid appeared to 
be approximately constant, the values being roughly one half and 
two-thirds respectively. The liquid fatty acid fractions gave 
hiffh and relatively constant iodine numbers (110—160), indicating 
the presence of highly unsaturated acids. These results together 
with the constancy in the melting pomte of the ranous fatty acid 
fractions, indicate that the compounds from which the fatty acid 
are derived have, in the plasma of fasting animals, a constant 
composition as regards saturated and unsaturated acids, and exist 
in definitely balanced relation to eavh other. 

The Amino-acid tUtrogen ol taeBlood. 

Free Amino-acid Nitrogen in Blood, n. The 

The values obtained, which range from 0-13 to 4 54 nig. F 
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of blood represent the dffierence in the amino-nitrogen content 
before and after precipitation of the basic ammo-acids 
pbotungstic acid. Ill No appreciable amouTof p S iS5& 
l present in norma blood. Varying quantities, 
been found in pathological bloods, but in insufficient amount to 
account for the undetermined nitrogen. ™ g 0 

i.S T7-J T “ ic 

content of the blood of the dog (1) is increased or diminished bv 
repeated blood-letting, according as the repetitions occur at short 
)r long intervals, and (2) under the action of hemolytic pnisons 
diminishes during the period of the granules and Heinz bodies and 
ncreases during the regeneration of the blood. In case <l) also 
:he increase is related to the regeneration of the blood. 

T. H. P. 


The Inter-relationship of Blood-fat and Blood-sugar 

r. H. Olotr and A. Haworth (Lancet, 1923, II, 114—116).— 
evidence is adduced to show that the blood-sugar has a relation 
o the blood-fat other than that of a mere oxidising agent. Fat 
iroperly absorbed into the tissues appears to increase the storage 
f carbohydrate; if it is not so absorbed, or if it is mobilised by 
alcium, interference with the storage takes place. Practically 
11 conditions which lead to a hyperglyesemia lead also to a lipaemia, 
robably owing to diminished oxidation. Injection of adrenaline 
auses a rise in blood-fat in addition to hyperglycaemia. In this 
ise, since it is difficult to understand why the liberation of a large 
mount of oxidising materia] should be accompanied by an increase 
E the substance to be oxidised, it is suggested that both were 
wed and liberated together. A. A. E. 


Blood Catalase. W. von Moraczevski ( Biochem . Z 1923, 
il, 471 — 475). — Blood catalase is diminished in fevers and in 
lock conditions, and rises after ingestion of proteins and sugar 
id in diabetes. Phloridzin increases blood catalase although it 
finishes the blood-sugar, whilst pilocarpine diminishes both, 
he enzyme is increased by adrenaline. In certain affections of 
trdiac and respiratory functions, strychnine lessens the catalase, 
hilst caffeine increases it. In general a diminution of red blood - 
rpuscles is associated with an increased catalase activity. J. P. 

The Action of Thyroxin. III. The Destruction of the 
pecific Action of Thyroxin by Blood in Vivo and in Vitro. 

enno Komeis ( Biochem . Z., 1923, 141, 500— 522).— The blood, 
w, bile, and urine of dogs which have been given an intravascular 
jection of thyroxin in weakly alkaline saline have no effect? even 
hen removed a few minutes after the injection, on the rate of 
svelopment of tadpoles. The conclusion is drawn that thyroxin 
rapidly changed and inactivated in the blood-stream The 
tivity of a thyroxin solution is lowered by retention for several 
airs in the body -cavity. By repeated intravenous injection of 
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thyroxin, the rate of destruction in the blood is lessened y 
undiluted blood lowers the activity of thyroxin in vitro and 
one to two hours’ contact the blood -thyroxin solution b ^ 
toxic to tadpoles. Serum alone and washed erythrocytes ^ v 
thyroxin, the latter being more active in this respect tli ' 
former. It is concluded that a mechanism exists in the bl ^ 
the regulation of the amount of thyroxin in response to thr 
requirements. 


Chemical Changes in the Blood under the Influx 
Drugs. II. Morphine. H. V. Atkinson and H N tv 
Lab. Clin, Med 1922, 8, 170-1 75). -Morphine in^reasJi 
carbon dioxide combining power, and decreases the oxygen 
bining power of the blood. The content of sugar, creatinine a 
total fat is increased, and that of lecithin and cholesterol decreasi 

Chemical Abstracts. 


The Effect of Buffer Salts on Blood Coagulation rn, 

Jablons ( J . Lab. Clin . Med., 1923, 8, 679—681).-^^ 
hydrogen phosphate or potassium dihydrogen phosphate cam 
a striking inhibition of blood coagulation, similar to that produe 
by sodium citrate. The blood remained incoagulable for fort' 
eight hours ; with the former phosphate, it was bright red ai 
with the latter, very dark red. The latter salt also increased tl 
viscosity of the blood ; haemolysis was fairly marked, but on 
slight in the former case. Chemical Abstracts. 


Adsorption of Protein Degradation Products by the Blow 
corpuscles in Vivo and in Vitro. II. Adsorption by the Re 
Blood-corpuscles. B. Sbarsky ( Biockem . Z., 1923, 141, 33-36 
—It is shown that the adsorption of protein degradation produci 
by blood -corpuscles (this vol., i, 411) is a property of the erythrc 
cytes both in vivo and in vitro. The adsorption does not procee 
according to the Frcundlich equation. J, P, 


Adsorption of Protein Degradation Products by the Blood 
corpuscles in Vivo and in Vitro. III. The Adsorption 
Capacity of the Blood of various Animals. B. Sbarsky and 
D. Mi chun (Biochem. Z., 1923, 141, 37 — 39). — A varying capacity 
to adsorb foreign proteolytic products (diphtheria-toxin) in the 
blood is shown by different animals. This increases in the order 
given : ra t < dog < horse < guinea-pig < hen < pigeon . A parallel is 
drawn between this order and the susceptibility of the animal to 
the action of the toxin. J- ?• 


Viscosity of Blood-serum and its Relation to the Content 
of Albumin and Globulin. S. M. Neuschlosz and R. A. Treixes 
(And. Asoc . Quim. Argentina , 1923, 11 , 73 — ^77).— Whilst the 
viscosity of human blood-serum may be correlated with its pro«® 
content the data given by the authors for forty sera show t a 
there is no evidence for a correlation with the albumin-g ob 
mtir,. • G.W.K. 
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Study of the Condition of Several Inorganic Constituents of 
Serum by Means of Ultraffltration. B. S. Neohaoseh and 
J. B. PincuS (J. Biol. Ghem., 1923, 57, 99-106).-Ana]vses of 
ultrafiltrates of pig s serum indicate that chlorides, phosphates 
sodium, and potassium are present entirely in a difiusible form’ 
whilst 30—50% of the calcium is non- diffusible (cf. Cushnv A ’ 
1920,1, 508). g ’g 


Relative Precipitating Capacity of certain Salts when 
Applied to Blood Serum or Plasma and the Influence of the 
Ration in the Precipitation of Proteins. Paul E. Howe (J 
Biol Ckem. f 1923, 57, 241 — 254).— The relative precipitating 
capacities of a number of salts have been compared, using as 
criterion of efficiency the increases in concentration which are 
necessary to precipitate the successive protein fractions. The 
results are presented in detail in the original, and agree, in general 
with those obtained by others. For each particular salt, the 
increase in concentration required to precipitate succeeding protein 
fractions is constant, although not necessarily the same for different 
salts. ft g. 


Changes in the Proteins and the Gelafication of Formalised 
Blood-serum. R. R. Henley (J. Biol. Chem ., 1923, 57, 139— 
151). Addition of formaldehyde to serum causes the various 
protein fractions to become progressively less soluble in ammonium 
sulphate. With high concentrations of formaldehyde, the albumin 
and (^-globulin fractions disappear ; with low concentrations, an 
equilibrium is reached. The rate of transformation is, for a given 
serum, proportional to the concentration of formaldehyde, as also 
is the rate of gelafication of the serum. With a constant con- 
centration of formaldehyde, the rate of gelafication is proportional 
to the concentrations of protein and salts in the serum. E. S. 


Antipepsin. Ernst Stolz ( Biochem . Z., 1923, 141, 483—487). 
—rhe antipeptic action of blood-serum is ascribed, not to the 
presence of a specific antipepsin, but to the capacity of serum- 
ilbumin to adsorb pepsin and so lower its activity. The absence 
)f the supposed anti-ferment from the alimentary mucous mem- 
brane cannot be regarded as a causal factor in gastric or duodenal 
llcer. J. p. 


The Nature of the Antitryptic Action of Serum and its 
3iological Significance. A. A. Epstein ( Proc . Soc. Exp. Biol. 
W., 1922, 20, 48 — 50). — The inhibition of tryptic digestion by 
serum is due slightly to globulin and largely (and proportionately) 
0 the amount of albumin present. Trypsin was quantitatively 
■^covered, after prolonged incubation with serum, by precipitation 
>f the proteins with colloidal iron or ethyl alcohol. After digesting 
i&sein, no trypsin was recovered, but the latter was recovered from 
ul mixture with serum and casein when digestion did not take 
fiace. The action is of the nature of an interference phenomenon. 

Chemical Abstracts. 
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The Diastase Activating Property of Serum, The r&le 6f 
the Pancreas in Carbohydrate Metabolism. Tojuo’W 

{BiocMm. Z., 1923, 141, 410 — 429).—The activating properties of 
serum on diastases observed by Wohlgemuth {Btochm. Z 191 j ^ 
303) have been further investigated. Pancreatic diastase is ^ 
times as active in the presence of serum as it is in pure aqueous 
solution. An artificial salt solution of the same composition 
as the serum salts has only half of the activating effect of 
serum. It is concluded that a diastase activating substance 
other than the salts is present in blood-serum. It is regarded as 
being colloidal in nature, since dialysed serum retains in large part 
its activity, whilst serum treated with colloidal iron loses most of 
its activating powers. Adsorption experiments with negatively 
and positively charged adsorbents on. blood-serum show that the 
active principle has no specific electric charge, but may be to a 
small extent negatively charged. It is insoluble in ether and 
light petroleum and is stable to acids and alkalis. Putrefying 
serum is still active. Washed blood-corpuscles and neutralised 
urine show a similar activating effect. Dialysed urine loses but 
little of its activity. The activating substance is also present in 
milk. In starving dogs, the serum from the pancreatico-duodenai 
vein increases the action of diastase to a greater extent than that 
from systemic blood-serum, but this difference is not observed in 
dogs which have been fed. It is concluded that glycogenolysis in 
the liver is produced, not by a direct impulse, but indirectly through 
the pancreas, which is stimulated to produce a hormone (the diastase 
activating substance of the blood) which then passes to the liter. 


Inorganic Metabolism, I. The Influence of Cod Liver Oil 
on Calcium and Phosphorus Metabolism. II. The Influence 
of Crude Fibre and of Protein on Calcium and Phosphorus 
Metabolism. B. Sjollema (J. Biol, Chem ., 1923, 57, 255 — 270, 

271 284). — I. Rabbits were used as experimental animals. Ad- 

ministration of cod liver oil produced an increased retention of 
calcium and phosphorus independently of whether the animals 
were in positive or negative calcium balance. In the former case, 
it was mainly the urinary, and in the latter, the focal calcium 
output which was diminished. The total output of pho S ph« 
was independent of the amount of calcium in the food, lit 
amount of calcium excreted in the faces may exceed considerably 
that administered in the food. ■ 

II. Addition of indigestible material to the diet causes > 
creased excretion of calcium in the faces and thus 
a negative calcium balance.^ A high protein diet fa ^ ^ 
of calcium (ef. this vo)., i, 511). 

Inte^medmry Metaboton 

Shaffeb {Physiol, ilev., 1923, \ t0 Re view now 

review with an extensive bibliography. According o tn^ 
prevalent lactic acid represents the “ 8in , ^ ( ^ ®Lraldebyde, 
metabolism. There is no obstacle to the belief that g 3 
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,b i “« 

between glycogen or dextrose and Faetic acid Tte^ 1 !'. ter “ ,ediates 
^ lactic acid is reversible, but the urennnd, r ^ Ct ; )n dex,rose 
presence of oxygen is lactic acid — dextrose “J^ 6 

ss* - **** 

Chemical Abstracts. 

Intermediary Protein Metabolism. II The rnie „* .v 
Liver in the Production of Urea. Ill The role 5 *L r • th ® 
in the Metabolism of Amino-acids. IV. The rote of The 
Lwer m the Intermediary Metabolism o Aminc^aads A 

Gottschalk and W. Nonnenbruch (Arch exJpart P L ' 
1923, 99 261-269, 27(^-299, SOO-slfw^laS ol Ze 
amino-acids and of mixtures of amino-acids were injected infertile 
dorsal lymph sac of normal frogs, and of frogs from Ihich the liver 

ofureTTitm^n te a d nd and -5® T" 111 ™ 8 chan L' es « the concentration 
of urea nitrogen and residual non-protein nitrogen in the blood 

were observed It was found that removal of the liver made To 
difference to these changes, which consisted in a definite rise in 
the concentration of urea nitrogen following the administration of 

^ntraTn'Ton 3 ' T • but leSS P r0 ™»™ed rise in urea con- 
onolnded * wT* 1 f admi " ,stration of casein. It was therefore 
to the M6a formatlon 13 not a special function of the liver 

IIP In the case of rabbits and dogs, a rise in both urea and non- 
urea tractions of the non-protein nitrogen of the blood was observed 
o ow intra- duodenal administration of amino-acids, and this 
] s . e 18 quantitatively the same in blood from all parts of the circul- 
i ion, except where an increased autolysis of the liver cells brought 
i ou y the conditions of the experiment may cause an increase 
nitrogenous products in the hepatic vein. The feeding of 
asem and the slow, continuous administration of amino-acids 
)i mg about little change in the nitrogen of the blood. It is con- 
u ea that the part played by the liver in the metabolism of the 
■tnino- acids are absorbed into the blood-stream is not a 
predominant one, but that every cell in the body may share in 
his process to an extent which is determined by its individual 
Leeds at the moment. 

IV. The fourth paper deals with the extension of these results to 

lan - C. R. H. 


-Metabolism. I. Adenine Nucleotide in Human 

. Henry Jackson, jun. (J. Biol. Cbem., 1923, .57, 121—128). 
yAdenme has been isolated from human blood in the form of its 
icrate under conditions which indicate that it was originally 
resent as adenine nucleotide. Normal whole blood appears to 
Dntam 15—25 mg. of adenine nucleotide per 100 c.c. ; this accounts 
)r a considerable portion of the undetermined nitEOgen. E. S. 
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To What Extent is Cetyl Alcohol Absorbable (by Animate;? 
K. Thomas and B. Flaschentrager (Skand. Arch . Phyd oi. 1 J/ 
43, 1—5; from Chem. Zenlr ,, 1923, ili, 266). — Feeding experiment 
with dogs showed that cetyl alcohol is absorbed only to a v® 
slight extent. As the m. p. of the alcohol is 49*5° and thereto/ 
above body temperature, experiments were carried out with cd\ 
acetate , m. p, 19°. This also was utilised to an insignificant extent 
and it is concluded to be of no value as a food material. 

a w. x 

Nutritive Values of Starch and Sucrose. Georg voy 

Wendt ( Skand . Arch. Physiol., 1923, 43, 264 — 274; from Chm 
Zentr 1923, iii, 266). — For fat production in cattle and pigs sucrose 
has only 75 to 80% of the value of starch. For maintenance, h 0 \r. 
ever, the two substances are equal, whilst for energy production 
sucrose is superior to starch by at least 10%. This is probably 
due to the fact that starch is absorbed as dextrose, whilst sucrose 
yields laevulose as well as dextrose. Fat synthesis from dextrose 
probably begins by way of acetaldehyde, whereby two carbon 
atoms are lost as carbon dioxide. The keto-group in tavulose is 
easily broken down. Two mols. of laevulose are necessary for 
the formation of aldol. Thus only two carbon atoms from tavulose 
as against four carbon atoms from dextrose are utilised for fat 
synthesis. Laivulose will also be less efficient than dextrose for 
glycogen synthesis. For the production of mechanical energy 
kevulose may be more efficient than dextrose. G. W. R. 

Age and Chemical Development in Mammals. C. R. 

Moulton {J, Biol. Chem 1923, 57, 79— 97).— A large amount of 
data on the composition of animals at various stages of develop- 
ment has been collected. When this is recalculated on a fat-free 
basis, it is found that the relative water content of mammals de- 
creases, and the relative protein and ash content increases, from 
earliest life until chemical maturity is reached, following which a 
fairly constant composition is shown. The ratio, age at which 
chemical maturity is reached/total life cycle, is fairly constant for 
mammals. The relative water content of mammals at birth is 
smaller the greater the maturity. E. S. 

Influence of the Positive Nitrogen Balance on Creatmorh 
during Growth, Victor John Harding and Oliver Henbi 
Gaebler (J. Bid. Chem., 1923, 57, 25— 45).— The total creatine 
production in growing dogs increases with the protein content 
of the diet until a maximum, which corresponds with the maximum 
positive nitrogen balance, is reached. With a constant nitrogen 
intake, the creatine excretion varies inversely as the nitrogen 
gain. The total creatine coefficient (cf. this vol, i, 169) of puppies 
is morfc than twice the creatinine coefficient of the adult dog. 

. E. 0 . 

Is Cystine Synthesised in the Animal Body? ^ A 
Mcldoon, G. J. Shiple, and C. P. Shebwin {Proc. Soc.Mp ■ ; 
Med., 1922, 20, 46— 47).— Bromobenzene, which in the cm 
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jogs can be detoxicated by combination with cystine, the amino- 
rroup of which is then acetylated, was fed to dogs in conjunction 
rith a carbohydrate diet, and with sodium sulphate, taurine, 
■alcium sulphate, sodium thiocyanate, and aminoethyl mercaptan ; 
letoxication by cystine did not result. The addition of nitrogen in 
he form of ammonium acetate or gelatin also gave negative results. 

Chemical Abstracts. 

Weight of Microscopic Objects. [Herring Spermatozoon. ] 

I Steudel (Z. physiol. Chern ., 1923, 130, 136— 143). — The follow- 
ng values are arrived at. Weight of one herring spermatozoon, 
)-53xl0“ u mg. Dry weight, 0-29 XlO -11 mg. Nucleic acid con- 
sent, 0-12 XlO 11 mg. Average weight of herring ovum, 0-923 mg., 
jontaining approximately 71*7% of water and 28-3% of dry matter 

W. 0. K. 

The Hormone of the Placenta and of the Corpus Luteum and 
the Lipoids of the Corpus Luteum. Sigmund Frankel and 
Maria Fonda (Biochem. Z ., 1923, 141, 379— 393).— The active 
substance promoting sexual development in young dogs found by 
Herrmann (Monatsh. Geburts. und Gynakol ., 1915, 41, 1) in the 
placenta has been isolated both from the placenta and corpus 
uteum, and the lipoids of the latter have been investigated. The 
active principle was obtained from the acetone extract of the 
ither-soluble portion of the finely minced dry tissues, and distilled 
tn a high vacuum. It was isolated as a viscous, light yellow syrup 
boiling at 194°/0*064 mm. Elementary analyses and molecular 
weight determinations indicate the formula C 32 H 52 0 2 . It forms 
l tetrabromide, Cyd^C^Br^ when treated with a solution of bromine 
|n glacial acetic acid. The pkenylhydrazone, C 38 H 58 ON 2 , a dark 

I inge-red syrup ; the acetylphenylhydrazone , c ao s a reddish- 

)wn syrup ; the oxime , ; the benze nesv. Iphonat e of 

3 tetrabromide , C 3 oH 86 0 4 Br 4 S ; the benzoate , CggH^Og, and the 
ium derivative, (C^H^C^Ba, are also described, but none was 
tained in a crystalline condition. It is concluded that two 
saturated linkings, a hydroxyl and a carbonyl grouping are 
3Scnt. The distilled product was optically inactive in methyl 
ohol and lost some of its activity during distillation. In the 
iOducfc from the chloroform extract of the corpus luteum, there 
ere found, in addition to the active substance, kephalin, lecithin, 
ie ester of dilignoceryl-A^diglucosaminomonophosphoric acid, 
lolesteroi, cholesterol ester, glyceryl tripalmitate, free myristic 
‘id, and a galactoside containing nitrogen and phosphorus. 

J. P. 

The Ferments of the Hen’s Egg- Torao Koca ( Biochem . Z, t 
23, 141, 430— 446).— Egg-yolk is richer in diastase than ft egg- 
bte, but both yolk and white diastase increase in quantity during 
P development of the embryo chick. Egg diastase shows an 
Teased activity in the presence of sodium chloride and, more 
tecially, of blood-serum. Lipases are represented by mono- 
tyrase in the yolk and to a much less extent in*the white, and 
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by tributyrase in a reverse distribution. The latter is unstable to 
quinine but stable to atoxyl, and diminishes m amount during 
development whilst the former remains constant In addition to 
autplytio enzymes, egg-white contains an erepsm and a fibrin- 
splitting enzyme. In the yolk, salicylase and histozym are present, 
but both disappear during development. An oxydase is present 
in the white which does not act on tyrosine, but forms a brown 
pigment with pyrocatechol, adrenaline, and dihydroxyphenyl- 
alanine. J* F 


The Proteolytic Enzyme in the Mucous Membrane of the 
Small Intestine of the Ox. S. G. Hedin (Z. physiol. Chem ,, 
1923, 130 , 45 — 54). —If the mucous membrane of the small intestine 
of the ox is treated at 37° with weak acetic acid of p m 5*1, a solution 
is obtained which hydrolyses genuine protein (except unhealed 
serum-albumin), and peptone best in alkaline solution, e.g., it 
hydrolyses casein best at p a 9. As the action of this enzyme on 
casein or peptone is not inhibited appreciably by serum- albumin 
it must be practically free from trypsin. No enzyme acting best in 
acid solution appeared to be present, nor could the presence of 
erepsin be detected. . W • 0. K. 

The Chemical Regulation of the Activities of the Human 
Kidney. E. F. Adolph {Proc. Amer. Physiol. Soc., Amer. J. Physiol, 
1923 63 , 432 — 433) —Hypertonic solutions of substances not 
changed in metabolism (e.g., sucrose) caused excessive excretion of 
water by the kidneys, but only the substance ingested was excreted 
in this excess of water at a rate much above the normal; little 
but water was excreted at an abnormal rate in water diuresis. 
Slight but prolonged augmentation of water excretion was caused 
by Locke’s solution and isotonic sodium chloride; rapid diuresis 
by isotonic potassium chloride and urea ; and no increment by 
isotonic calcium chloride. Chemical Abstracts. 


The Action of Quinine and Atoxyl on the Lipase of^the 
Kidney. P. Kona and H. E. Haas (Biochem. Z 1923, 141,-22- 
235).— A Ringer extract of fresh kidney contains a non-dialysabe 
lipase, with an optimum range of action lying between p* 7 and 8, 
which in its general properties is identical with blood lipase. _1 
lipolytic action on tributyrin proceeds as a unimolecular reas on 
Kidney lipase is not affected by quinine but is very susee^bie to 
inhibition by atoxyl. If the logarithm of the atoxyl ^ 
be plotted agaiast that of the hydrolysis constant » 
to that of a Association curve is obtained. The atoxyl ?*'* d 
is reversible. Unlike liver lipase, kidney lipase B n f (if 
against atoxyl by the presence of blood-serum. Th c 
the new lipase to quinine and atoxyl therefore serve j p 
it from all other lipases. 

‘The Chemistry of the Pancreas Lunww 
(Biochem. Z„ 1923, 141 , ,^!^.-Two kg. of hjej 
were freed from fat, finely divided, and P utt “™£ a[1( | pre- 
series of fractional alcoholic and aqueous extractions 
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cipitations, for the exact details of which the original must be 
consulted. The examination of the various fractions has been 
only partly completed, and the present results are concerned with 
two of these. 0*5 G. of a substance, of the formula C 14 H 31 0 5 N 3> 
was obtained in the form of fine, short, white prisms, m. p.'265 b , 
and was slightly lasvorotatory. _ It was neutral to litmus and gave 
negative Millon, xanthoproteic, Morner, and glyoxylic acid 
reactions. Injected intravenously into dogs, it produced, in from 
two to four hours, an increase in blood-sugar. This effect was 
most marked with small doses. From another fraction Z-leucine 
was isolated in an impure condition. Its intravenous injection 
produced a lowering of blood-sugar amounting to 30%. Control 
injections of pure Ueucine (Griibler) had a marked effect in increas- 
ing the blood*si!gar. It is concluded that the leucine isolated from 
: the pancreas contained as impurity a substance capable of lowering 
! the blood-sugar. The injection of the two fractions investigated 
i had no effect on the animal other than the alteration of the blood- 
| sugar. J. P. 


Is the Pentose of the Nucleotides Formed under the Action 
of Insulin?* C. Berkeley ( Nature , 1923, 112, 724 — ^725). — 
Winter and Smith {this vol., i, 727) having observed that the blood 
and certain tissues of the rabbit contain, after injection of insulin, 
a substance which reacts as a carbohydrate with a-naphthol, but 
has no reducing action on copper salts even after acid hydrolysis, 
suggest in effect that this unidentified carbohydrate substance is 
formed from glucose under the influence of insulin. If this is so, 
it should be present in normal blood but absent from that of 
diabetics. It is suggested that the substance may be a pentose 
nucleotide, such as have been found to be distributed through 
a wide range of animal tissues; nucleotides give the a-naphthol 
reaction, and unsuitable conditions of hydrolysis may cause the 
pentose to be overlooked. From experiments on the islet gland 
in a typical toleost fish, the author infers that the general high 
pentose content of the pancreas in mammals is due mainly to the 
presence of the isles of Langerhans. An hypothesis indicating a 
connexion between the production of insulin and the high con- 
centration of pentose compounds in the islet tissue is mithned. 

Relation between Innervation and Chemical Composition 
Striped Muscle. I. Creatine Content in Hypermnerv- 

ition. J. G. Dusser de Barenne, and D. G. Cohen Tervaert. 
Pfliiger’s Archiv , 1922, 195, 370—389; from Chem. Zentr 19-3, 
ii, 321). — The creatine content of the muscle of cats is unchange 
n rigor due to removal of the brain. Increase in creatine content 
occurs in phasal innervation superimposed on rigor due to nJmova 
>f the brain. G - W. R.* 


_ Hydrolysis of the Muscle Protein of Cryptobranclm* 
►(amicus, Hoev. I. Shiimo Spoa (J. Pharm. Soc. 
k>. 497, 588— 592).— The muscle protein of • Cryptobramhn 
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japonicus, Hoev., was hydrolysed by boiling with ten times its 
weight of 33% sulphuric acid for fourteen hours and the amino- 
aoi<& formed , were separated and determined by the methods of 
Kossel and of Kutscher. One hundred g. of the water-insoluble 
dried flesh {nitrogen content 13*65%) gave 6-69 g, of arginine 
2-29 g. of histidine, and 7-41 g. of lysine. K. K. ‘ 

Composition of the Cartilage of an Invertebrate Animal 
Ltmulus, A. P. Mathews { Z . physiol. Chem 1923, 130, 169-1 
175). — The entosternite of the cartilage of Limnlus is a mixture 
of cartilaginous and fibrous connective cells, as shown by its 
chemical composition. It is a typical protein, with very little 
prosthetic substance, containing no gelatin and only a small 
quantity, 1 — 2%, of chondroitinsulphurio acid. * W. 0. K. 


The Concentration of Protein in Tissues. E. J. Cohn (P m , 

Amer. Physiol . Soc., Ainpr. J. Physiol 1923, 63, 430— 431).— The 
relationship of water, electrolytes, and proteins in animal tissues is 
discussed from the point of view of physical chemistry. The 
variations among species of these cell constituents agree with the 
theories of Donnan and of Loeb on membrane equilibrium. The 
concentration of such dissociable, non-diffusible contents of cells 
as the proteins must lead not only to the loss of water, but also 
to the loss of diffusible electrolytes with which the proteins are in 
equilibrium. Chemical Abstracts. 

The Normal Content of Arsenic in the Human Body. 0. 
Billeter and E. Mabfurt ( Helv . Chitn. Acta , 1923, 6, 780 — 784). — 
Using the method already described (this vol., ii, 786), the normal 
content of arsenic in different parts of the human body in subjects 
of different ages was determined. An appreciable, fairly constant 
quantity of arsenic was always found, the mean value being about 
0*0103 mg. per 100 g., with an excess of 0*0032 mg. in the thyroid 
gland and a deficit of 0*0019 mg. in the spleen. In the newly-born, 
the proportion is considerably less, but in elderly people it is above 
the average, and a specially high amount was found in the mils 
of an old man. . E * H * K * 


The Nitrogen Compounds of Skimmed Milk Cheese. E. 
Winterstein and O. Huppert { Biockem . Z ., 1923, 141, 193-—-- )■ 

Details are given of the qualitative and quantitative distribution 

of the nitrogen present in skimmed milk cheeses of various ages, an 
these are compared w ith fatty cheeses (Emmentaler, Cheddar), 
former are found to have a higher water, ash, and ammonia co 
than the latter. The skimmed milk cheeses do not ripen l » 
as the fatty varieties, which is reflected in the higher a . 
content of the latter (100 to 150% greater) as 
former. The total nitrogen of the skimmed ^ 

from water and fat and exclusive of the ash, varied . 
and 13-9% and the total protein nitrogen between 1H » . 

The basic and amino-acid nitrogen, although low, was very 
and, in general, the nitrogen precipitable by " l,AaT ' , ' ot 
variable inversely as that of the amino-acids 


acid 

In both fatty and 
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skimmed milk cheeses, the ripening process is accompanied by the 
formation of valine, leucine, woleucine, glycine, alanine, phenyl- 
alanine, proline, aspartic acid, and glutamic acid. Notably the 
hexonc bases are absent or present only in minimal amount in the 
dimmed milk cheeses, but they contain considerable quantities' of 
polypeptides yielding bases on hydrolysis. Caseoglobulin, tyro- 
albumin, and tyrocasein are also present. The xanthydrol reaction 
failed to reveal the presence of urea. j p 

Excretion ol Lactic Acid in Urine. F. Knoop and H, Jost 
{Z. physiol. Chem. t 1923, 130, 338 — 349). — Lactic acid is excreted 
in the urine of dogs after ingestion of propionic acid, butyric acid, 
hydroxybutyric acid, and, to a small extent, malonic acid. The 
mechanism of the formation of lactic acid under these conditions 
is discussed. W. 0. K. 

Synthesis ol Hippuric Acid in the Animal Organism. V. 
The Influence of Amino-acids and Related Substances on the 
Synthesis and Rate of Elimination of Hippuric Acid after the 
Administration of Benzoate. Wendell H. Griffith and 
Howard B. Lewis (J. Biol Chem 1923, 57, 1—24) —The rate of 
excretion of hippuric acid following the oral administration of 
sodium benzoate is decidedly increased when glycine is adminis- 
tered simultaneously with the benzoate, thus indicating an increased 
rate of synthesis of hippuric acid in the presence of large amounts 
of glycine. No increased rate of elimination was observed when 
other amino-acids, glycollic acid, glycollaldehyde, dextrose, urea, 
or sodium acetate were used in place of glycine. Apparently none 
of these substances is a readily available precursor of glycine. 

E. S. 

Can Aliphatic Diamines be Obtained from Normal and 
Nephritic Urine by Means of Picric Acid and Sodium 
Chloride? R. Schuler and F. Thielmann ( Z . Biol, 1923, 79, 
139 — 144). — The precipitate produced in normal urines by 1% 
aqueous picric acid and saturated sodium chloride, and supposed 
by Bergell (this vol., i, 1155) to contain uripicric acid (1 mol. of 
uric acid-f-1 mol. of picric acid) and aliphatic diamines, is found 
to consist of sodium picrate, creatinine, uric acid, and pigments. 
The precipitate produced by substituting saturated potassium 
chloride for sodium chloride consists of potassium picrate and 
creatinine, which is quantitatively precipitated, together with 
small quantities of uric acid. Precipitates of similar composition 
[varying only in quantity are obtained from various nephritic 
prinea. 1 »■ 

! A Special Group of Enteroliths from Man ; Choleic Acid 
ptones. Carl Th. Horner {Z. physiol Chem., 1923, 130, 24—33). 
fA large enterolith was found to have the following composition . 
[organic material soluble in alcohol, 76*34%; organic materia 
Noluble in alcohol, 8-46%; mineral matter, 2*42% ; water, 
12-78%. The organic material did not contain cholesterol, gyco- 
pholic acid, cholic acid, or litkocholio acid, but consisted essentially 
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of choleic acid, C^H^CL. The following derivatives were Crp 
pared : acetylcholeic acid, m. p. 142 — 143°, xylene- choleic spin" 

m. p. 181°, and stearin-choleic acid, m. p. 188°. W. 0 K 1 

Fat Metabolism in Avitaminosis. I. The Total Fat an A 
Cholesterol Contents of the Body on Normal and Vitamin-^ 
Diets. Kazuo Asada (. Biochem . Z., 1923, 141, 166— 186).— p af e 
kept on vitamin-free diets showed a diminution of total and neutral 
body fat when compared with normal controls. The fat content 
in vitamin-fed animals kept on various diets diminished in tl 
order of dieting given : fat > carbohydrate > mixed > protein, whilst 
in the avitaminosed animals the order was : mixed > carbohydrate > 
fat > protein. In avitaminosis, the total cholesterol underwent less 
diminution than did the fat. The order of diminution for the 
various diets employed was : in the vitamin -fed animal, fat> 
mixed > carbohydrate > protein ; .in the avitaminosed animal 
mixed > carbohydrate >mt> protein. The order of the length of 
life on various vitamin-free diets was : mixed > carbohydrate > fat> 
protein. Under normal dietetic conditions, no diminution of life 
period was observed except when the rats were kept on a starch 
or protein diet. In general, avitaminosis is associated with an 
increased blood-fat content, a diminished capacity to store fat, and 
an increase in its rate of oxidation. j p 

The Fat Content of the Blood in Avitaminosis. J, A. 
Collazo and Gomez Bosch ( Biochem . Z., 1923, 141, 370 — 378).— 
In avitaminosed dogs the total blood-fat and cholesterol undergo a 
marked increase, but again fall in the later stages without returning 
to normal values before death. The blood phosphatides show 
little alteration, but may diminish slightly in the late stages of 
avitaminosis. On doubling the amount of fat in the diet of 
avitaminosed dogs, the period of increased blood-fat is of longer 
duration than that produced in normal animals by similar methods. 
The hyperlipemia in avitaminosis is associated with a diminution 
in the total body fat (cf. Asada, preceding abstract). J. P. 

Glycolysis in Diabetic and Non-diabetic Blood. W. Dbxb 
and Upton Giles [J. Biol. Chem 1923, 56, 730^ — 744). — Glycolysis 
is much more active in normal blood than in blood from patients 
with severe diabetes. It is suggested in explanation that the 
glycolytic enzyme attacks y-glucose, which is present in normal, 
and practically ab^nt from diabetic, blood, but is without action 
on a-3-glucose (cf. Forrest, Smith, and Winter, this voh, i, 513). , 

b. b. 


The Behaviour o! the Urea and Non-urea Fraction of the 
Residual Nitrogen in Heart and Kidney Affections. W 
PbibkJlM and- O tto Kt.kin (Biochem. Z., 1923, 1 M, 488-4 W 
The urea-nitrogen, the non-urea-nitrogen, and the double 
gen ” (difference in the nitrogen of the filtrates. af ter F J , ^ 
with trichloroacetic and with phosphomolybdic S L „ j, 
have been determined as ratios of the total res,di a L « ( ] 0U hle 
cases of heart artd kidney affections and in normals, ine 
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nitrogen ” non- urea fraction is a measure of the protein 

breakdown and may vary markedly with regard to the residual 
nitrogen. In the conditions studied, increased degradation of tissue 
proteins produces a high double nitrogen ” value and the ratio 
of the urea nitrogen to the residual nitrogen is lessened. In kidnev 
and heart affections, oliguria and oedema are associated with an 
increase in urea nitrogen, whilst in polyuria and oedema drainage 
the urea fraction is diminished and the non-urea and double nitrogen 
fraction increases. The ratio of the urea nitrogen to the residual 
nitrogen is increased in renal insufficiency, but in the late stages 
the other fractions increase whilst the urea diminishes. The 
fractional examination of the residual nitrogen must be modified 
according to the protein content of the serum. X p. 


Syphilis. IV . The Arsenic Content of the Blood at Various 
Intervals after Intravenous Injection of Salvarsan. J. A. 

Fordyce, Isadore Rosen, and C. N. Myers ( Amer . J. Syphilis * 
1923, 7, 225— 286). — Immediately after the injection, 60% of the 
arsenic has been localised outside of the blood-stream, and this is 
the time of maximum concentration of arsenic in the blood, 4*21 mg. 
of elementary arsenic being present in 100 g. of dried material. 
The rate of division of arsenic between blood and tissues varies in 
different individuals. Persons with an arsenic idiosyncrasy show 
abnormal values for the arsenic in the blood. 

Chemical Abstracts. 


Neurosyphilis. I. Arsenic Content of the Spinal Fluid 
after the Intravenous Administration of Silver Salvarsan. 

L, H. Cornwall and 0. N. Myers {Amr. J. Syphilis, 1923, 7, 
287 — 317). — Within two hours of the intravenous injection of silver 
salvarsan, arsenic may be found in the spinal fluid in amounts as 
large as 143 mg. per 100 g. of dried material. Usually the amount 
present decreases after the first two hours, rises slightly between 
twenty-four and forty-eight hours, and reaches a new high point 
it seventy- two hours, when as much as 192 mg. per 100 g. of 
material may be present. Chemical Abstracts. 


Alkalosis versus Abnormal Sodium-ion Concentration as 
i Cause of Tetany. W. Denis and L. von Meysenbtjg [with 
Julia Goddard] (J. Biol. Chm ., 1923, 57, 47— 63).— The tetany 
produced in dogs by excessive injections of sodium hydrogen 
carbonate is due to an abnormal H 2 C0 3 /NaHC0 3 ratio rather than 
to poisoning by sodium-ions. Injections of sodium chloride or 
sodium Bulphate, whilst producing convulsions, do not increase 
the irritability of the nerves ; with sodium hydrogen carbonate, 
on the other hand, both these effects are produced. E. S. 


The Fate of Sodium Thiosulphate in the Organism. 

Wilhelm Nyiri ( Biochem . 2., 1923, 141, 160— 165). — That portion 
pf sodium thiosulphate, administered intravenously or orally, which 
Is not excreted unchanged by the kidney, is oxidised completely to 
sulphuric acid and is present in the urine as sodium sulphate. 

J . r . 
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A Pharmacological Comparison of Six Alcohols r Singly a* 
in Admixture, on Paramcecium. Charles E. Bills (jj 
Exp. Tker 1923, 22, 49 — 57). — The narcotising and toxic X 
on Paramacium caudatum of methyl, ethyl, propyl, wopronv 
butyl, and wobutyl alcohols was examined. The criterion ( 
narcotisation adopted was the inability of the organisms to n 
to the surface of the liquid. It was found that both toxicity an 
narcotising power increase progressively with the molecular weigh' 
The margin between narcotising and toxic concentrations is mJL 
in the case of propyl alcohol than in the case of either ethyl 
butyl alcohols. woPropyl and wobutyl alcohols are less toij 
than their normal isomerides, although teobutyl alcohol is moi 
narcotic than rc-butyl alcohol. When mixed the alcohols antagonis 
each other in narcotising effect. (j ( ^ g 

Formation of Dextrose from Alanine and from Lactic an 
Pyruvic Acids. E. Aubel and R. Wurmser ( Compt . rend. 
177, 836 — 837). — Since, with phloridzinised dogs, alanine an 
lactic acid give their own weight of extra dextrose, whilst pyruvi 
acid gives less than its own weight, the latter substance, in 
venting acetonuria in dogs by formation of dextrose, should b 
required in a larger proportion than the two former substances 
It is actually found that 92% of alanine or of lactic acid 
but only 80% of pyruvic acid, is thus converted into dextrose 
this being due to the greater ease with which pyruvic acid i 
oxidised in the animal organism. It is concluded that alauim 
and the above acids are not transformed directly into dextrose 
but that intermediate compounds are not only formed, bin 
also should be discoverable. E. E. T. 

The Behaviour of Fatty Aromatic Ketones in the Animal 
Body. H. Theirfelder and K. Daiber (Z. physiol. Ckem 1923. 
133, 380 — 396). — After subcutaneous injection of acetopheaoni 
into rabbits, 35*7% is reduced to the carbinol and excreted as the 
paired glycuronic acid, whilst 24-3% is oxidised to benzoic acid 
and excreted as hippuric acid. Forty % is completely decomposed. 
Ethylbenzene is eliminated as hippuric acid, phenyl methylcarbind 
and mandelic acid (isolated as the cadmium salt). Various alkyl 
ketones investigated, propiophenone, butyrophenone, benzyl 
propyl ketone, and benzyl isopropyl ketone, are reduced to the 
carbinol and also are oxidised ; benzyl isopropyl ketone yields 
phenylaeetie acid. W. 0. K. 

The Supposed Colloidal Character of Solutions of Chloro- 
form and Some of its Related Compounds. Panchahas Boss 
(Biochem. Z., 1923, 141, 269-273).— By subjecting aqueous sola- 
tions of chloroform, dichloromethane, tetrachioromethane, ethylene 
dichlopde, and s-tetrachloroethane to the Tyndall test, to ultra- 
microscopic examination and to ultra-filtration, and by measurujjj 
their depression of freezing point and rates of diffusion into g e 
and through membranes, it is ghown that these halogen denva j 
are present in a state of molecular dispersal and not in the co o 
condition as supposed in Traube’s theory of narcosis. f 1 
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The Physiological Action oi Proteinoeenic Amir.„<, „ ITT 
Tie Local Anaesthetic and Narcotic Artion ftSUffi 
amine and Some of its Derivatives. J Abeliw 6t v" 

I® 141 , 45^470).-PhenylethyIa m ine 'has “a w\f a j 

anaesthetic action on muscle-nerve preparations and 
trations of Jf/200 to if/500 .acts as a namotic C 

introduction of a para-hydroxyl group, as in tyramine increases 
both actions Horden.ne has but slight narcotic properties Tim 
activity of phenylethylamine denvatives varies with the « ' heina 
B0S t marked at p 84 to 8-5 and much less in add 8 ^ti ^ 
the increased imbibition of water by gelatin in the presence of 
phenylethylamine is greatly diminished in neutral and acid 
elutions. 


J. P. 

The Re latioiiHhip between Chemical Constitution and 
Local Anaesthetic Action in the Case of iV-Alkyl Derivatives 
)f the Leucinol Ester of p-Aminobenzoic Acid Ha vs Hpap 
Arch, exp . Path Pharm., 1923, 99, 3l5--34o).-Thc first part of 
:he paper is a theoretical discussion of the relationship between 
ihemical constitution and local anaesthetic action with special 
■eference to the cocaine group. The experimental part deals with 
he investigation of the A-dialkyl derivatives of the p-aminobenzoic 
ster of isobutylaminoethyl alcohol {“ leucinol ”), being substances 
if the type 

:*C0*0‘CH 2 *CH(NR 2 )*CH 2 *CHMe 9} 


.nd also of the Y-piperidyl derivative. Of the whole series investi- 
;ated } the A-dicthyl derivative w T as the only one u'hich seemed 
iromising from the practical point of view\ Its amesthetic power 
ipproximates to that of cocaine, whilst its toxicity is intermediate 
letween those of cocaine and novocaine. C. R. II. 


The Central Influence of Atropine and Hyoscine on the 
leart Rate. VV. J, R. Heinekamp (J. Lab. Clin. Med., 1922, 
I, 104 — 111). — Small doses of atropine (0-0003 g. in dogs and 
'■OOl g. in man) produce inhibition of the heart owing to direct 
iimulation of the cardio-inhibitory centre. Hyoscine exerts a 
imilar action to that of atropine on the medulla of Pseudomys 
roosti, except that the primary stimulation is followed by depression. 

Chemical Abstracts. 


Difference in Activity of Optical Isomerides (f-Cocaine 
d-Cocaine). R. Gottlieb ( Z . physiol. Chem., 1923, 130, 
>74—379). — On subcutaneous injection, d-^-cocainc is at- mo|t only 
jic-half as poisonous as coca me for the central nervous system 
} the frog, mouse, or cat. 0-15— 0*1 S Mg. of 1-cocaine is toxic 
ft } g- mouse whilst at least 2 mg. of the d-cocaine are required. 
M considered that detoxication of the d-form occurs more 
Nkly. W. O. K. 

v ol. exxiv. i. yy 
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The Action ol Morphine, Codeine, and apoMorphin* 
as Shown by Perfusion of the Medulla of the Terrapin 
( Pseudo my s trooati). W. J. R. Hein ek amp (J. Lab. Clin. Med 
1923, 8 , 165 — 169).— Morphine sulphate when perfused through the 
medulla of the terrapin produces inhibition of the heart, owing to 
its products of oxidation, since morphine oxidised in vitro with 
nitric acid when perfused exerts a quicker and more powerful 
stimulating action than morphine itself. Codeine exerts no influence 
on the medulla, probably because of the presence of a methoxyl 
group. However, when oxidised it too has a powerful stimulating 
effect, opoMorphine first stimulates and then paralyses the 
medulla. Solutions which have been exposed to air and hence 
oxidised are ineffective. Chemical Abstracts. 


Increase in the Toxic Action ol Carbon Disulphide-Hydrogen 
Sulphide Gaseous Mixtures. Richard Fischer (Biochem. 1.. 
1923, 141, 540 — 544).— With the view of determining if a mixture 
of two toxic gases has a greater toxicity than that of the sum of 
its separate components, dogs were subjected to the action of 
varying concentrations of hydrogen sulphide, carbon disulphide, 
and a mixture of both gases. In general, no increased toxicity 
was noted, the effects being those produced by each component in 
corresponding concentration. J, p, 


The Mechanism of the Action of Arsenic on Protoplasm. 

C. Voegtlin, H. A. Dyer, and C. S. Leonard (U.S. Pub. Health 
Reps., 1923, 38, 1882 — 1912).— Reduced glutathione, thioglycollic 
acid, a-thiolactic acid, glycylcysteine, and thiosalicylic acid coun- 
teract the toxic action of arsenic compounds of the structure 
RAs’O on trypanosomes in vitro and in the blood of rats, whilst 
disulphides, R’S’S’R, are much less, if at all, effective. The amount 
of the compound (possibly glutathione) containing an -SH group, 
present in all cells, is thereby prevented from falling below the 
physiological requirement owing to its chemical interaction with 
the arsenic compound. Glutathione and some other analogous 
compounds are concerned in certain biological oxidations and 
reductions. 

S-AminoA-hydroryphenylarsino-bismonothioglycdlic aod Ls^ pre- 
pared in 94*2% purity by heating on a wa ter- bath a mixture of 7 g. of 
3 -amino- 4- hydroxy pheuylarsenious oxide hydrochloride and II g of 
thioglycollic acid, drying the gummy mass in a desiccator, washing 
it with ethyl ether, and dissolving in absolute ethyl alcohol. After 
removal of the alcohol in a vacuum, the residue is agam [ 
with ethyl ether, dried in a desiccator, and pulverised The abo\ p 
theory of the action of arsenic is supported by the fact that 
equimqjecular -doses it shows a marked delay in parasiticida ac 1 
as compared with arsenoxide. Chemical Abstha • 
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Reducing Action of Micro-organisms on Ammonium 
Molybdate. V. E. Levine and H. M. Jahr (Abstracts Bad., 
1921, 5, 4—5).* — Bacteria growing in peptone broth containing 
ammonium molybdate reduce that compound with the production 
of an intense blue colour. Sterile dextrose peptone broth produces 
this reduction at a temperature of 37*5° but not at room temper- 
ature. Peptone broth containing 1% of lactose and 1 % of ammonium 
molybdate is reduced only in the presence of micro-organisms. No 
relationship exists between reduction and fermentation. Living 
yeast-cells also produce the reduction. Both bacteria and yeast 
secrete reductase as an endocellular enzyme ; the reduction is due 
partly to this enzyme and partly to the metabolic products of the 
organisms. Low concentrations of ammonium molybdate do not 
retard bacterial growth ; the degree of retardation, or even complete 
inhibition, produced by a relatively high concentration (1%) varies 
with the species. Chemical Abstracts. 

The Minimum Concentration of Oxygen for Luminescence 
by Luminous Bacteria. E. Newton Harvey and Thomas E. 
Morrison (J. Gen . Physiol., 1023, 6, 13 — 19).— A method is 
described for estimating the minimum concentration of oxygen 
which is necessary to produce a perceptible luminescence in 
luminous bacteria. Using this method, a value equivalent to an 
oxygen pressure of about 0-005 mm. of mercury was found. E. S. 

The Formation of Acetaldehyde during the Fermentation 
of Lsevulose, Galactose, Sucrose, Maltose, and Lactose by 
Bacillus c oli and B. lactis aerogenes. K. Naoai (Biockem. Z., 
1923, 141, 261— 265) . — Laevulosc, galactose, sucrose, maltose, and 
lactose all yield acetaldehyde when fermented at 37° by cultures 
of B. coli and B. lactis aerogenes in the presence of yeast-water, 
peptone, and calcium carbonate. Variable yields from t o / 0 o 
7% of aldehyde, isolated as the bisulphite compound, were obtained. 

J. X . 


The Formation of Acetaldehyde during the Bacterial 
Degradation of Carbohydrate Acids and Related Acids, iv. 

Xagai (Biochem, 1923, 141, 266 - 268 ).-Mahc, dl-h jct£ 
<f-tartaric, rf-glyceric, and rf-gluconic acids, fermented iy c . 
of Bacillus coli and B. lactis aerogenes, yield appreciable quantities 
of acetaldehyde in the presence of yeast-water, ammoniums p > 
and calcium carbonate. The presence of sodium suiphite m the 
culture is necessary. In its absence no aldehyde was dcteqted. 


Butylene Glycol Fermentation of Calcium La^ate by 
Bacteria of the B. subtilis group. M. Lemoigne ■> 

1923, 177, 652 — 654). — Lactic acid, like sugar, 
bacilli of the Bacillus, subtilis group, with formation of b y 
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, , / ft v-dih vdroxybutane) and y-hydroxybutan-p-one (acetyi- 

Wy . ? Owing to the great stability of lactic acid, these 
so that they are only detect* 
rStZ£ in Which oxidative and synthetic processes (which 
“nl tSisappeaxance as soon as they are formed) are reduced 
to a minimum. 

Influence of Concentration of Sugar in Media on Activity of 
NiSSnng Bacteria. G. Truffaut and N. Bezssonoff 

S3T»vSg S'*S52s< 

st V — ar s. 3sr-sus,ts 

SCTr&i and %. oro»r agile) act best with feebler 
(tticiHrw i rap Umn have usuaUy been employed. In 

concentration g an aerobo Clostridinium i’astmamm, 

*f intin.” n .ith a. (MMk) >M.. 

centration of sugar. 

Tfc* rftle of Vitamins and Avitaminosis in Microbiology. 
The roie oi xiw . Virulence. Aijierto Ascou 

Avitaimnosw an 259— 269).— Pathogenic bacteria 

S*S^S5Sca^’ M, «sr 

Of thTlVlonoBaccliaridee. Harry Lrans 

idiccMm. Z ljttJJJ. tK^-ntaUve ttion of yeUon 

^ T^lose and h3tt5 

W.to 20“, and in both under 

tation mixtures. ^ # nxv . fCn (hy shaking with the gas) 

conditions assuring cxcessofoxy^ 1 J J only. Under 
and under normal conditions^th ^ and in 

these condition* galactose was ‘ on ty ^™ ly IffiVuU ^ which arc 
general the results given by jj®**** 0 ^ mcrease in the uumbet 
Lh rapidly fermented, were similar. No mcre^ ^ & 

of yeast -cells was observed , u /tried cell residue. This 

60% increase as estimated from . v one 0 { the usual by- 

increase did not affect the C tot' P r waT formed 6 nor was the pro* 
produces of alcoholic fermentation aa ^ ^ pre3ence and in 

duction of fat or acetaldehyde notwh^^ ()f the suga r to h# 
the absence of excess of oxygen . ava ii ft ble to show th 

carbohydrates occmred, ^“.^f^mediate formation of 
this process tak^ ^ace w,th the m total energy «* th 

and involves the liberation of one-third 



isimilated sugar, the remaining two-thirds being utilised by the 
unplex asaimilatory products. These are solely of a carbohydrate 
fture and consist in part of a readily hydrolysable form — glycogen, 
ud a form soluble to a large extent in 3% hydrochloric acid,, but 
at hydrolysed by this strength of acid. The two forms are'pro- 
uced in equal proportions, but the easily hydrolysable glycogen 
lone may be subsequently utilised by the yeast-cells as a source 
t energy when the fermentable sugar in the solution is exhausted, 
his utilisation of assimilated glycogen is markedly increased in 
he presence of excess of oxygen. The assimiiatory processes are 
idependent- of the rate of fermentation. The author regards his 
vaults as opposing the glycogen fermentation theory of Griiss 
Zeit. ges. firauwesen, 1904, 27) and as favouring Laquer’s views (A., 
922, i, 1089) on the oxidation of dextrose through preliminary 
ransfonnation into a readily oxidisable form. J. P. 


The Action of Metallic Salts on the Course of Alcoholic 
’ermentation. Albert von May (Biochem. Z., 1923, 141, 
47 _ 457 ). — The observations of Kostytschev (A., 1912, ii, 589; 
921, i, 149), that during the fermentation of sugar by yeast in 
he presence of cadmium and zinc salts a large proportion of the 
ugar disappears without forming known condensation or degrada- 
ion products, are due to the difficulty of estimating sugar by 
eduction methods in the presence of yeast-proteins. If these be 
irecipitated, the presence of the unchanged sugar may be demon- 
itrated both polarimetrically and by reduction methods Jhc 
ncreased aldehyde formation also observed by Kostytschev is 
produced by the addition of other salts, notably those of barium, 
:alcium, glucinum, magnesium, and iron, and to a less extent by 
lickel, tin, lead, aluminium, and thallium salts. 


The Specific Action of Ferments. Is it Possible by Means 
)f Ferments to Determine whether Amino-acids of Known 
Configuration are Present in Nature, Particularly as Con- 
stituents of Protein? Emil Abderhalden (Z. physiol , them ., 
1923, 130, 205 — 207) —Polypeptides have been synthesised con- 
aining a-di-aminoheptoic acid, a-di-amino-octoic acid, an a- ' a ™ ] ™ 
myristic acid. These amino-acids are not known to occur naturally. 
The racemic polypeptides are hydrolysed asymmetricall y Jy 
Jells, indicating that it is not the whole structure of the pwtem 
but only a particular group that determines whe ■ er ^ ^ 
ittacked by the enzymes. 

The Behaviour oi Pyrimidine Derivatives in the °?gaiusm^ 
I. The Action oi Yeast on Pyrimidine D ®“ v „ at ' V 9 eS ' 17 ,/”i 90 )._ 
Hahn and Wolfgang Lintzel (Z. Biol , 19-3, > . . t 

Living yeast-cells in the presence of sucrose, an formation 
extracts deaminise cytosine at room tempera ure 
of uracil. In the fomer case, the liberated ammonm seethe 
cells as a source of nitrogen, and in the Iat r / alkaline, 

ation, which is quantitative, causes the solution to 
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Uracil and thymine are not affected by yeast or by yeast extra 
even when the solutions are aerated. The deaminising action f 
yeast extracts on cytosine is lost on boiling. It is concluded thit 
a cytosine deaminase is present in yeast. j p 

Biochemistry of the Germination o! Cereal Grains. Ha 
L orn. (Z. ges. Brauwesen, 1923, 46, 30 — 35, 37 — 41, 45 — 50 
61 — 67, 69 — 72 ; from Ghent. Zentr 1923, iii, 396^7).!j 
increase in soluble substances in the endosperm of germinatir ° 
cereal seeds is the result, of degradation of reserve materials 
starch content decreases partly through respiration and nartl^ 
through the formation of soluble carbohydrates. An increase i 
soluble carbohydrates, reducing sugars, and sucrose occurs p] lp | 
increase in soluble pentosans during germination is due to hydro 
lysis of the hemieelluloses of the cell-walls. There is no appreciable 
increase in total pentosans and total crude fibre. Total nitrogen 
coagulable nitrogen, and nitrogen titratable by formaldehyde 5 all 
increase. The notable increase in total titratable acidity is mainly 
due to the change of organic phosphates to inorganic phosphates I 
There is, however, a slight decrease in hydrogen-ion concentration! 
Amylase, catalase, peptase, cytase, and phytase show increases 
whilst urease show's a decrease. Q \y p 

A Method of Simultaneously Studying the Absorption of 
Oxygen and the Discharge of Carbon Dioxide in Respiration. 
D. S. Fernandes (Proc, K. Akad. Wetensch, Amsterdam , 1923. 26, 
408 — 419). — A detailed description is given of a thermostatic 
apparatus for the study of respiratory exchange in plants. The 
respiratory gases are pumped round a closed circuit; a known 
quantity of oxygen can be introduced by an electrolytic method! 
and the carbon dioxide mav be estimated by means of baryta 

H. H. 


Comparative Studies on Respiration. XVIII. Respiration 
and Antagonism in FAodea canadensis. C. J. Lyon (Amr.J. 
Bot., 1921, 8, 458 — 463). — Working with Elodea, canadenm it was 
found that solutions of sodium chloride (0*13/) caused an initial 
increase in respiration followed by a decrease. Calcium chloride 
solution (0*073/) caused a decrease in respiration. Respiration 
remains normal in the presence of sodium chloride and calcium; 
chloride when these salts are present in the molar ratio 99-05 : 0-35. 
The curve showing the rate of respiration with mixtures of sodium 
chloride and calcium chloride in varying proportions is unique in 
that it shows two maxima, one at 99*65: 0*35, as above, and the 
other at 98*62 : 1*38. At the latter maximum, respiration is very 
much iftcreased above normal. G. W. & 


Comparative Studies on Respiration. XXII. The EM 
of Lactic Acid on the Respiration of Wheat. Edith 1h 
Smith {Amer. J. hot., 1922, 9, 307 -310).— In high dilutions earn 
as 0*00253/. lactic acid first increases and then depresses 
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i*te of P roduct ,'on of carbon dioxide of wheat seedlings With 
Bore concentrated solutions the maximum becomes lesfmarM 
M finally only a decrease is observed. Recovery occun even’ 
after the rate of respn-at.on has been reduced to 25% of IS 
by a 2 Jf-solution of lactic acid. The effects are be&W?be 
due to a specific action of lactic acid. It is concluded' that lactic 
acid is not an intermediate substance in the metabolism of wS 

seedlings. g. W. R 

New Method of Proceeding 1 from Carbonic Acid toFormalde 
hyde. Theory of the Assimilation of Carbon Dioxide T 

Thunberg {Z. physikal. Chem., 1923, 106, 30(3 — 312) —When basic 
lead carbonate, preferably in the presence of boric acid, is boiled 
with hydrogen peroxide and the resulting mixture distilled the 
distillate is found to contain formaldehyde. The reaction is carried 
out by mixing 5 g. of basic lead carbonate with 100 c.c. of distilled 
water and heating to boiling in a 250 c.c. distilling flask. When 
10 c.c. of liquid had distilled over, 50 c.c. of 6% hydrogen peroxide 
was added slowly and further portions of 10 c.c. of distillate collected 
in each of which formaldehyde was found. Other carbonates gave 
negative results. On the basis of this experiment, the author 
puts forward an hypothesis for the assimilation of carbon dioxide, 
according to which sunlight decomposes water with the formation 
of hydrogen and hydrogen peroxide, 2H 2 0^H 2 0 2 4-H 2 . Then 
carbon dioxide reacts with hydrogen peroxide and "hydrogen to 
form methylene glycol, C0 2 H-H 2 +H 2 0 2 =II 4 C0 2 d-0 2 , and this 
compound loses a molecule of water with the formation of form- 
ildehyde, H 4 C0 2 =H 2 0+HCH0. J. F. S. 

Theory of the Assimilation of Carbon Dioxide. Fritz 
Vf.tgert (Z. 'physikal. Chem., 1923, 106, 313 — 323). — A theoretical 
>aper in which the author discusses the hypothesis put forward 
>v Thunberg for the assimilation of carbon dioxide (preceding 
ibstract). The author puts forward the following scheme to repre- 
ent the mechanism of the assimilation of carbon dioxide. 2 Chtoro- 
%«+2Av+20 < ,-=2C , Ai + +20 2 ~; 2<V-f 2H 2 0=2H+20H-+20 2 : 
Hq-20H-+26 T AZ + =H 2 +H 2 0 2 -|-2C 1 W. These lead to the total 
quation2H 2 0-h2Aj'— H 2 +H 2 0., (1) which is followed by C0 2 +H 2 + 
tA=H-C0H+H 2 O+O 2 (2). “The sum of (1) and (2) give the 
nal equation C0 8 4-H a 0-h2fev=HCH0+0 2 ‘ The reactions are both 
ndothermic, 2H 2 0=H 2 +H 3 0,-92,000 cal. C0 2 -j-H 2 +H 2 0 2 = 
1C0H + H 2 0 -f 0 2 — 1 8 ,000, consequently the light energy 2 A hv 
lust furnish this energy. Calculation shows that this can be done 
) T wave-lengths of 517 At this wave-length, the radiation ,is 
ansforraed completely into chemical energy in this reaction. 

J. S. 


A factor Causing the Assimilation of Calcium. Chas. H. 
UKt ai *d A. R. Winter ( Science , 1923, 57, 717 — 718).- It is 
turned that most of the calcium, however combined, in the cells 
! b ree n plants is in a highly dispersed form, and is* hence better 
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assimilated than the calcium in the dry plant. The cBh.contents 

were roughly imitated by a solution containing calcium chloride, 

sodium phosphate, and starch paste, and fed, with grain and dry 
timothy hay, to goats. The results are, however, so far incon- 
elusive. t A. A. E, 

The Absorption of Ions by Plants, including Observations 
on the Effect of Light. D. R. Hoaoland and A. R. Davis (J. Gen. 
Physiol:, 1923, 6, 47— 62).— The absorption of inorganic ions by 
the fresh-water alga Nitdla (this vol., i, 882) is favoured by illumin- 
ation. It is concluded that light supplies the energy necessary 
for the transference of tho ions from a dilute solution into the 
more concentrated cell sap. The absorption of one ion may he 
influenced by the presence of another. E. S. 


Theory of Chlorophyllic Synthesis. L. Maqtjenne (Cmpt. 
rend., 1923, 177, 853 — 857).— The theories hitherto put forward 
to account for the synthesis of carbohydrates in plants are unsatis- 
factory, mainly because they assume formaldehyde to be formed 
intermediately, whereas its presence in plants has never been 
indubitably proved. It is now suggested that photosynthesis of 
carbohydrates is effected through the agency of colloidal chloro- 
phyll, which is assumed to be a polymerised chlorophyll possessing 
the grouping III, that is, containing quadrivalent magnesium, 
associated with weakened attachment of metal to nitrogen. Car- 
bonic acid is assumed to combine with III, giving I, which then 
undergoes isomeric change to give II, this complex losing the oxygen 
which is characteristic of photosynthesis, being at the same time 
converted into polymerised (colloidal) chlorophyll (III) and a carbo- 
hydrate (IV). The complexity of the latter is determined by the 
complexity of the polymerised chlorophyll, and this is obviously 
capable of considerable variation. Thus, if six mono-magnesium 
complexes are polymerised to give a ring, inositols will result, 


>NH | O 
/Mg-O-C-OH 


>N' 

>NH 

>N 


i 


o 

II 


/Mg-OOOH 


(i) 


>N " 

> N / r \ 0 > n / 

>NH Mg-0-OH<o >Ns )MgHO-CH+0, 
>N / \* I °>N 7 ! ! 

(II.) (III.) ( nJ 

E. E. T. 


The Effect on Permeability ol Multivalent Kations a 
Combination with Multivalent Anions. 0. L. Ram® P J 
Bat., 1921, 8, 382—385; from Physwl. AbUr-, W3, 

Bivalent and tervalent kations in combination n*® of 
anions produce an initial increase in the e f Crl t . r . !l i £ . n t anions 
Laminaria, but when combined with bivalent or te ^ q g 
the increase is reduced and may h© &to f 



fcHYStOLOG? AttD AGRICULTURE. i. 1273 

The Effect on Permeability of (I) the Same Substance as 
Kation and Anion and (II) Changing the Valency of the Same 
Ion. 0. L. Raber (Amer. J. Bot 1921, 8, 464 — 470 ; from 
Physiol. Abstr., 1923, 8, 315). — The change in the electrical 
resistance of the thallus of Lamaria Agardhii was followed when 
the tissue was immersed in (a) a mixture of O-filAl-chromous 
chloride and 0*52Jf -sodium chloride in equal proportions, and 
(6) a mixture of 0*22if -sodium chromate and 0-52-Jf-sodium 
chromate in equal proportions with enough chromic acid to make 
the p H equal to that of the mixture (a). In the former case the 
tissue first undergoes an increase in resistance, in the latter a 
decrease. Ferric chloride brings about a greater increase in resist- 
ance than ferrous chloride. This is independent of the hydrogen- 
ion concentration. W. 0. K. 

Permeability of the Cell to Electrolytes. 0. Rarer (The 
Botan. Gazette, 1923, 75, 298 — 308; from Physiol . Abstr., 1923, 8, 
314 — 315). — Neutral salt solutions of the same osmotic pressure 
and conductivity as sea- water cause an initial decrease in perme- 
ability of Laminaria cells, followed by an increase if the valency 
of the kation is greater than that of the anion, whereas they cause 
an increase of valency from the start if the valency of the kation 
is less than that of the anion. If the two are of the same valency, 
the effect will depend on the relative size of the anions and the 
density of the accompanying electric charges. A hypothesis, based 
on consideration of the charge on the membrane is suggested to 
explain the observed phenomena. W. 0. K. 

The Permeability of Living and Dead Cells. Matilda 
Moldenhauer Brooks ( Proc . Soc . Exp. Biot . Med., 1922, 20, 
39 — 40 ; 384—385;. U.S. Public Health Reports , 1923, 1449— 
1470; 1470—1477). — The penetration of arsenic from “ atoxyl ” 
solutions into the cell sap of Nitclla increase with p« up to pu 7*5, 
the most alkaline solution used. The arsenic content of the cell 
sap of living cells is always less than that of the external solution. 
With dead cells, the internal and external concentrations are 
approximately equal. The effect of p K on the penetration of 
arsenic may be due either to its effect on the dissociation of 
“ atoxyl ” or to changes in cell permeability. In a series of experi- 
ments with. Valonia venirkosa , it was found that the pu of the 
cell sap is unaffected by acids and remains at 5*2 until all the 
hydrogen carbonates present have been decomposed. Acids which 
decompose hydrogen carbonates penetrate slowly, whilst other 
acids which do not decompose hydrogen carbonates penetrate 
rapidly. It is inferred from the similarity in the behaviour of 
live and dead cells that protoplasm is not the only agency regulating 
the penetration of acids. The cells of Valonia are very permeable 
to carbon dioxide dissolved in sea-w'ater. In the presence of 
alkali hydrogen carbonates, an increase in the alkalinity of the. cell* 
sap freed from carbon dioxide takes place. The entrance of carbon 
dioxide and the increase in alkalinity is more marked with potassium 
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hydrogen carbonate than with sodium hydrogen carbonate. With 
alkali citrates, acetates, and chlorides, increases in the alkalinity 
of the cell-sap freed from carbon dioxide are less marked, but the 
greater influence of the potassium-ion in producing alkalinity is 
also shown. The above processes do not occur in dead cells. 

6. W . R. 

The Synergetic Action of Electrolytes. 0. L. Rabkr (p roc 
Nat . Acad. Sci.t 1017, 3, 682 — 685; from Physiol. Abstr ., 1923 } 8 
315). — Laminaria tissue was immersed in solutions of sodium 
chloride, sodium citrate, and in mixtures of both. The presence 
of the two ions increases the action of both, so that the resistance 
of the tissue is lower than would be expected if the effect were 
additive. W. 0. K. 

Chemistry of Japanese Plants. II. Composition of Fossil 
Wood. Shioerv Komatsu and Hidenosuke Ueda (Mem, Cdl 
Sci. Kyoto Imp . Univ ., 1023, 7, 7 — 13). — Umoregi, a fossil wood^ 
contains more sulphur and nitrogen than coal and has a carbon 
and hydrogen content similar to that of peat. It contains : resin 
5—6%, water 17—18%, ash 1%, methylpentosan 1-8%, total 
polysaccharides 5-1%, lignin 56%, and cellulose 28—30%. By 
comj)armg these figures with similar ones for the analysis of the 
red wood (Sequoia sempervirens) from which the umoregi was 
formed, it is concluded that during fossilisation the wood lost 
20% as cellulose and 4% as polysaccharides, gaining, at the same 
time, 25% as lignin and 2% as resin. E. E. T. 


Laevulosana in Cereals. H. Co us and H. Belval (Conqi 
rend., 1923, 177, 973—975 ; of. this vol., i, 1044).— Rye is the cereal 
with which hevulosans arc to lx> associated, since they constitute 
40 % of the dried material in the case of very young grains, and 
arc even present in the ri[M' grains and in rye flour. Wheat arid 
barley contain smaller quantities (than rye) of laovulosans, hut the 
distribution is similar from the point of view of age of the plant. 
Lmvulosans arc present in the stem and immature grains of oats, 
but not in the ri|>c grains, or in oatmeal, whilst maize and buck- 
wheat do not contain lawulosans at any stage in tjicir development. 

E. E. T, 


Effect of Boric Acid and Borax on the Broad Bean and 
certain other Plants. Katherine Waki noton (d/m, Bot., JD-.h 
.37 629 — 672).— In water-cultures, a continual supply of boric 
acid was found to be essential for the healthy growth o broad 
lx-an p Li fits. Beneficial effects were produced at concentrations 
of 1 : 12,500,000 to 1 : 25,000. With higher concentrations, tox 
effects were observed. In the absence of boron, deat u . 
occurs, but the small amounts of boron shown to be presen 
cotyledons of the plant enable it to survive for a short P® • 
Whilst barley docs not appear to require boron, certain otner p 
of the Litpiminusec were found to resemble the broad bean. 
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function of boron fe held to be nutritive rather than catalytic 
Application of boric acid under ordinary field conditions is, as a 
rule, unlikely to l)e required since small quantities of boron 
commonly occur in ordinary soils. G. W R 

The Occurrence of Urease. Henry E. Armstrong (Nature 
1923, 112 , 620 621 ; cf. Werner, this vol, i, Beffik 

this vol., i, 1157).— Quotations demonstrate that, contrary to 
Werners belief, the existence of urease in the root-nodules of 
leguminous plants was recognised previously to the publication of 
the papers cited. The relation of the occurrence of urease to the 
use of carbamide as a fertiliser is emphasised. A. A. E 

Composition of Monotropa hypopitys . L. Isolation of a 
New Methyl Salicylate Glucoside, Monotropitin. Marc 
Bridel { Compt . rend., 1923, 177, 642—644; cf. this vol., i, 820).— 
Bourquelot (A., 1896, ii, 540), who showed that Monotropa hypopityn , 
L., contained a glucoside derived from methyl salicylate, conjectured 
its identity with gaultherin (Schneegans and Gerock, A., 1895, i, 
109). This is incorrect, the glucoside present in Monotropa hypo- 
vitys being now named monotropitin. It forms odourless needles, 
possessing a bitter taste, is non-reducing, has [a] D — 57*05°, and, 
ifter drying in a vacuum at 50° (a process accompanied by a loss 
)f weight of 5*67%), has m. p. 91*5 — 92° (shrinking at 88°). Dilute 
sulphuric acid at 100° affords methyl salicylate and a reducing sugar 
[possibly an equimolecular mixture of xylose and dextrose). 

E. E. T. 

The Cyanogetic Glucosides. N. Wattiez (Ann. bull. Soc. 
mj. Sciences med. natur. Bruxelles, 1922, 70 — 77 ; Ber. ges. Physiol . , 
16, 211 — 212; from Ckem. Zentr ., 1923, iii, 159). — Direct estimation 
)f hydrocyanic acid by distillation always gives smaller results 
than those obtained from estimating the amount of glucoside 
(Bourquelot). This is regarded as evidence that in the plants 
examined, Prunus laurocerasus , P. persicaria, and Sambucus nigra, 
hydrocyanic acid does not occur in the uncombined state. 

G. W. R. 


Essential Oil of Stirlingta tatifolia from Western 
Australia. (Bidl. Imp . Inst., 1923, 21, 318— 320).— The yield 
obtained from fresh plants by distillation with steam was 0*75%, 
but from dried shoots sent to England the yield was only 0*35%. 
The oil consists almost entirely of acetophenone. S. I. L. 

! Acidity of Highly Basic Soils. W. T. McGeorge (Soil Sci.,' 
►23, 16, 195— 206).— A study of the behaviour of a number of 
awaiian soils of high basicity, as shown by gross analysis, but of 
trying actual acidity with different tests for lime requirement, 
fee, further, J.S.Cf., 1923, 1142a.] G. W. R- 

Manganese, Aluminium, and Iron Ratio as Related to Soil 
oxicity. R. H. Carr and P. H. Brewer (had. Eng. Ghent., 1923, 
5, 634— 637).— Manganese, aluminium, and iroir present as 
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soluble salts in many soils and m quantities sufficient to be toxi 
to vegetation ; they are readily soluble in 5% potassium thiocvanat 
solution (cf. A., 1922, ii, 172), yielding a red coloration when hoi 
is present and a green coloration when manganese & present in thi 
manganic form and the solution has been sufficiently basic (n 5.5 
to remove the red coloration of the ferric thiocyanate. Aluminium 
ferric and ferrous iron, manganese, calcium hydrogen carbonate (a< 
calcium carbonate), and magnesium are precipitated as hydroxide 
in the order mentioned, and range in reaction from p* 4*0 to XO O 
different amounts of limestone added to a soil appear to ptecipitati 
some of these elements in the same order. There is but littli 
evidence of toxicity or of a green cbloration when 0-006 to 0-008°/ 
of manganese is present in the potassium thiocyanate extract of ! 
soil, but 0-015 to 0-03% exhibits distinct toxicity. When a con 
siderable quantity of manganese is present in a soil, as indicate 
by the formation of a green coloration in the potassium thioevanato 
solution, from 40 to 50 c.c, of N /10-alkali solution per 50 g.“of soi 
are required to precipitate the manganese as hydroxide. 

W.P.S.- 

Native Ferromanganese Ore as a Catalytic Fertiliser 
E. Picado and E. Vicente (Ann. Inst, Pasteur, 1923, 37, 891— 
899). — Application of finely ground ferromanganese ore gave increase 
in the yield of carrots, oats, haricot beans, potatoes, and maize, 
The optimum application varied from 2 kg. per hectare in the 
case of maize to 74 kg. per hectare in the case of potatoes. The 
increase for optimum application varied from 12-56% for maize 
to 68 % for oats. Negative results were obtained with radish and 
mustard. It is also shown that the alcoholic fermentation of 
molasses is accelerated by the presence of small quantities of 
ferromanganese. G. W. R. 

Organic Phosphorus in Soils. J. T. Auten (Soil , Sci., 1923, 
16, 281— ' The Potter and Benton method (A., 1917, i, 76) 
for the estimation of organic phosphorus is held by the author to 
give fairly accurate results. Considerable amounts of organic 
phosphorus were found in the soils examined. The mode of occur- 
rence of organic phosphorus in soils is discussed. It is concluded 
that it does not exist in appreciable amounts as nucleic acid, 
phytin, lecithin, or pyrimidine nucleotides. Organic phosphorus 
added to soils is probably hydrolysed and combined as a calcium- 
magnesium or other metallic salt of an amphoteric organic complex. 

G. W R. • 


Estimation of the Relative Solubility of Phosphoric Acid 
in Soils. 0. Lemmermann and L. Fbesemus (Z, Pfianz. mh 
1923 2^363 — 369). — From a comparison of different soils, some 
of whi#h respond and others of which do not respond to Pj^P . 
fertilisers, it is concluded that the relative solubility of the p S P . 
acid of soils, U. the proportion of the total phosphoric 
in 1% citric acid, can give information as to the need or ^ R 
for phosphatic applications. 





















